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DISTRIBUTION OF THE DRAFT EIS (DEIS) 
The Army released the DEIS for public review and comment on September 12, 2014. A notice of 
availability (NOA) was published in the Federal Register on September 12, 2014, the Mount Vernon Voice 
on September 17, 2014, and the Washington Post and the Belvoir Eagle on September 18, 2014 (copies 
included below). Printed and/or electronic copies were provided to the agencies and individuals listed 
below. The DEIS was also made available on line and in five public libraries or could also be requested 
from Fort Belvoir.  

The comment period ran from September 12 through November 11, 2014. 

On Tuesday, September 30, 2014, a public hearing was held at the South County Center on US Route 1 
from 5 pm to 9 pm. Eleven persons attended. No comments were submitted. 

DEIS Distribution List 

United States Government Agencies 
Ms. Susan E. Bromm 
Director, Office of Federal Activities 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, NW 
Mail code: 2251A 
Washington, DC 20460 

Ms. Barbara Rudnick 
NEPA Team Leader 
Office of Environmental Programs (3EA30) 
U.S. Environmental Protection Agency, Region 3 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Mr. John A. Bricker 
State Conservationist 
Natural Resources Conservation Service 
U.S. Department of Agriculture 
1606 Santa Rosa Road, Suite 209 
Richmond, VA 23229-5014 

Ms. Mary Colligan 
Protected Resources 
National Marine Fisheries Service 
Northeast Region 
55 Great Republic Drive 
Gloucester, MA 01930-2276 

Mr. Peyton Robertson 
Director, Chesapeake Bay Program Office 
National Marine Fisheries Service 
410 Severn Avenue, Suite 107-A 
Annapolis, MD 21403 

Mr. Travis McCoun 
U.S. Army Corps of Engineers 
Baltimore District 
10 South Howard Street 
P.O. Box 1715 
Baltimore, MD 21201-1715 

Mr. Willie R. Taylor 
Director 
Office of Environmental Policy and Compliance 
U.S. Department of the Interior 
1849 C Street, NW, MS 2462 
Washington, DC 20240 

Mr. Alex Hoar 
Region 5 NEPA Coordinator 
U.S. Fish and Wildlife Service 
300 Westgate Center Drive 
Hadley, MA 01035-8631 

Ms. Cindy Schulz 
Supervisor 
Virginia Field Office 
U.S. Fish and Wildlife Service 
6669 Short Lane 
Gloucester, VA  23061 

Ms. Genevieve LaRouche 
Supervisor 
Chesapeake Bay Field Office 
U.S. Fish and Wildlife Service 
117 Admiral Cochrane Drive 
Annapolis, MD 21401-7307 

Mr. Greg Weiler 
Refuge Manager 
Mason Neck National Wildlife Refuge 
14344 Jefferson Davis Highway 
Woodbridge, VA  22191 

Mr. Edward Sundra 
Director of Program Development 
Virginia Division 
Federal Highway Administration 
400 North 8th Street, Suite 750 
Richmond, VA 23219-4825 
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Mr. Jack Van Dop 
Eastern Federal Lands Highway Division 
Federal Highway Administration 
21400 Ridgetop Circle 
Sterling, VA 20166 

Mr. Marcel C. Acosta 
Executive Director 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 

Ms. Christine Saum 
Director, Urban Design and Plan Review Division 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 

Ms. Jennifer Hirsch 
Federal Preservation Officer 
Urban Design and Plan Review Division 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 

Ms. Cheryl Kelly 
Urban Design and Plan Review Division 
National Capital Planning Commission 
401 9th St, NW 
North Lobby, Suite 500 
Washington, DC 20004 

 

State Agencies 
Mr. John Harvey 
Secretary of Veterans Affairs and Homeland Security 
Patrick Henry Building 
1111 East Broad Street 
Richmond, VA 23219 

Mr. Tom W. Fahrney 
Virginia Department of Transportation 
4975 Alliance Drive 
Fairfax, VA 22030 
 

Mr. Robert Moore 
Virginia Department of Transportation 
4975 Alliance Drive 
Fairfax, VA 22030 

Ms. Kelley Coyner 
Executive Director 
Northern Virginia Transportation Commission 
2300 Wilson Boulevard, Suite 620 
Arlington, VA 22201 

Mr. Rich Dalton 
Acting Chief Executive Officer 
Virginia Railway Express 
1500 King Street, Suite 202 
Alexandria, VA 22314 

Ms. Thelma D. Drake 
Director 
Virginia Department of Rail and Public Transportation 
600 East Maine Street, Suite 2102 
Richmond, VA 23219 

Ms. René Hypes 
Environmental Review Coordinator 
Natural Heritage Program 
Virginia Department of Conservation and Recreation 
217 Governor Street 
Richmond, VA 23219 

Mr. Ray Fernald 
Manager 
Environmental Services Section 
Virginia Department of Game and Inland Fisheries 
4010 West Broad Street 
Richmond, VA 23230 

Ms. Ellie Irons 
Program Manager 
Office of Environmental Impact Review 
Virginia Department of Environmental Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA 23219 

Ms. Laura McKay 
Program Manager 
Virginia Coastal Zone Management Program 
Virginia Department of Environmental Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA  23219 

Local Government 

Fairfax County 
Mr. Edward L. Long, Jr. 
County Executive, Fairfax County 
Government Center 
12000 Government Center Parkway, Suite 552 
Fairfax, VA 22035 

Mr. Thomas Burke 
Fairfax County Department of Transportation 
Centerpointe 1 Office Building 
4050 Legato Road, Suite 400 
Fairfax, VA  22033-2867 
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Ms. Smitha Chellappa 
Fairfax County Department of Transportation 
Centerpointe 1 Office Building 
4050 Legato Road, Suite 400 
Fairfax, VA  22033-2867 

Ms. Christy Wegener 
Section Chief 
Fairfax Connector Section 
Fairfax County Department of Transportation 
Centerpointe 1 Office Building 
4050 Legato Road, Suite 400 
Fairfax, VA  22033 

Mr. Jeffrey Parnes 
Chair 
Fairfax County Transportation Advisory Commission 
Centerpointe 1 Office Building 
4050 Legato Road, 4th Floor 
Fairfax, VA 22033-2867 

Mr. Peter F. Murphy, Jr. 
Chairman, Fairfax County Planning Commission 
Government Center 
12000 Government Center Parkway, Suite 330 
Fairfax, VA 22035 

Mr. Fred R. Selden 
Director 
Fairfax County Department of Planning and Zoning 
12055 Government Center Parkway 
Fairfax, VA 22035-5505 

Ms. Marianne Gardner 
Director, Planning Division 
Fairfax County Department of Planning and Zoning 
12055 Government Center Parkway, Suite 730 
Fairfax, VA 22035-5505 

Ms. Mary Ann Welton 
Fairfax County Wetlands Board 
Fairfax County Department of Planning and Zoning 
12055 Government Center Parkway 
Fairfax, VA 22035-5505 

Ms. Paula C. Sampson 
Director 
Fairfax County Department of Housing and Community 
Development 
3700 Pender Drive 
Fairfax, VA 22030 

Mr. Fred Rose 
Chief, Watershed Planning and Assessment Branch 
Stormwater Planning Division 
Fairfax County Department of Public Works and 
Environmental Services 
Government Center 
12000 Government Center Parkway, Suite 449 
Fairfax, VA 22035 

Ms. Barbara M. Hunter 
Assistant Superintendent 
Communications and Community Outreach 
Fairfax County Public Schools 
Communications and Community Outreach 
8115 Gatehouse Road 
Falls Church, VA 22042 

Chief Ronald Mastin 
Fairfax County Fire and Rescue Department 
4100 Chain Bridge Road, 7th Floor 
Fairfax, VA 22030 

Colonel Edwin C. Roessler, Jr. 
Chief of Police 
Fairfax County Police Department 
4100 Chain Bridge Road 
Fairfax, Virginia 22030 

Gerald L. Gordon, PhD 
President and Chief Executive Officer 
Fairfax County Economic Development Authority 
8300 Boone Boulevard, Suite 450 
Tysons Corner, VA 22182 

Mr. David Bowden 
Director 
Planning and Development Division 
Fairfax County Park Authority 
12055 Government Center Parkway, Suite 406 
Fairfax, VA 22035 

Mr. Kevin Munroe 
Huntley Meadows Park 
Fairfax County Parks Authority 
3701 Lockheed Boulevard 
Alexandria, VA 22306 

 

Local Government  

Prince William County 
Ms. Melissa S. Peacor 
County Executive 
Prince William County 
1 County Complex Court 
Prince William, VA 22192 

Ms. Tracy Gordon 
Director of Legislative Affairs 
Prince William County 
1 County Complex Court 
Prince William, VA 22192 
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Mr. Christopher Price 
Director, Prince William County Planning Office 
5 County Complex Court, Suite 210 
Prince William VA 22192-9201 

Mr. Raymond Utz 
Chief, Long Range Planning 
Prince William County Planning Office 
5 County Complex Court, Suite 210 
Prince William VA 22192-9201 

Ms. Deborah Bruckman 
Manager, Current Planning 
Prince William County Planning Office 
5 County Complex Court, Suite 210 
Prince William VA 22192-9201 

Mr. David S. Cline 
Associate Superintendent for Finance and Support 
Services 
Prince William County Public Schools 
Edward L. Kelly Leadership Center 
14715 Bristow Road 
P.O. Box 389 
Manassas, VA 20108 

City of Alexandria 
Mr. Rashad Young 
City Manager, City of Alexandria 
City Hall 
301 King Street, Room 3500 
Alexandria, VA 22314 

Ms. Faroll Hamer 
Director, Department of Planning and Zoning 
City of Alexandria 
City Hall 
301 King Street, Room 2100 
Alexandria, VA 22314 

Mr. Richard Baier 
Director 
Transportation and Environmental Services 
City of Alexandria 
City Hall 
301 King Street, Room 4100 
Alexandria, 22314 

 

Regional Agencies 
Mr. Chuck Bean 
Executive Director 
Metropolitan Washington Council of Governments 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 

Metropolitan Washington Council of Governments 
Department of Transportation Planning 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 

Mr. Stephen Walz 
Director, Department of Environmental Programs 
Metropolitan Washington Council of Governments 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 

Mr. Justin Antos 
Office of Long Range Planning 
Washington Metropolitan Area Transit Authority 
600 5th Street NW 
Washington, DC 20001 

Mr. Todd Hafner 
Planning and Development Director 
Northern Virginia Regional Park Authority 
5400 Ox Road 
Fairfax Station, VA 22039 

Mr. G. Mark Gibb 
Executive Director 
Northern Virginia Regional Commission 
3060 Williams Drive, Suite 510 
Fairfax, VA 22031 

Ms. Aimee Vosper 
Director, Environmental and Planning Services 
Northern Virginia Regional Commission 
3060 Williams Drive, Suite 510 
Fairfax, VA 22031 

Mr. Todd Benson 
Park Manager 
Pohick Bay Regional Park 
6501 Pohick Bay Drive 
Lorton, VA  22079 

Non-Governmental Organizations 
Mr. Jacob Powell 
Executive Director 
Virginia Conservation Network 
422 East Franklin Street, Suite 303 
Richmond, VA  23219 

Mr. Lee Embrey 
President 
The Izaak Walton League of America 
Alexandria Chapter 
2729 Garrisonville Road 
Stafford, VA 22556-3412 
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Mr. Ernie Padgette 
Izaak Walton League of America 
Arlington-Fairfax Chapter 
14708 Mount Olive Road 
Centreville, VA 20121-2517 

Mr. Bob Elwood 
Potomac River Association, Inc. 
P.O. Box 76 
Valley Lee, MD 20692 

Mr. Eric Marx 
Potomac and Rappahannock Transportation Commission 
14700 Potomac Mills Road 
Woodbridge, VA 22192 

Mr. Ed Merrifield 
President and Potomac Riverkeeper 
Potomac Riverkeepers 
1100 15th Street, NW, 11th Floor 
Washington, DC 20005 

Ms. Peggy Stevens 
Executive Director 
The Northern Virginia Conservation Trust 
4022-A Hummer Road 
Annandale, VA 22003 

Ms. Nancy-jo Manney 
Executive Director 
Greater Springfield Chamber of Commerce 
6434 Brandon Avenue, Suite 208 
Springfield, VA 22150 

Mr. David Versel 
Executive Director 
Southeast Fairfax Development Corporation 
6677 Richmond Highway, Second Floor 
Alexandria, VA 22306 

Mr. Tim Thompson 
President 
Fairfax County Federation of Citizens Associations 
P.O. Box 3913  
Merrifield, VA 22116-3913 

Mr. Ed Wyse 
Springfield District Representative 
Fairfax County Federation of Citizens Associations 
P.O. Box 3913  
Merrifield, VA 22116-3913 

Mr. Carl Kikuchi 
President 
Audubon Society of Northern Virginia 
11100 Wildlife Center Drive, Suite 100 
Reston, VA 20190                                                                                                                                   

Ms. Patricia Soriano 
Mount Vernon Group, Sierra Club 
5405 Barrister Place 
Alexandria, VA 22304 

Mr. Jed Rau 
Land Protection Manager 
Potomac Conservancy 
8601 Georgia Avenue, Suite 612 
Silver Spring, MD 20910 

Ms. Jane Hilder 
Chair 
Lee District Association of Civic Organizations 
Franconia Governmental Center 
6121 Franconia Road 
Alexandria, VA 22310 

Ms. Nissa Dean 
Virginia Director 
Alliance for the Chesapeake Bay 
P.O. Box 1981 
Richmond, VA 23218 

Ms. Ann Jennings 
Virginia Executive Director 
Chesapeake Bay Foundation 
Capitol Place 
1108 E. Main Street, Suite 1600 
Richmond, VA 23219 

Ms. Stella Koch 
Northern Virginia Environment Network 
1056 Manning Street 
Great Falls, VA 22066 

Mr. John Cooley 
President 
West Springfield Village Civic Association 
P.O. Box 2204 
Springfield, VA 22152 

Ms. Cathy Ledec 
Mount Vernon Council of Citizens' Associations 
P.O. Box 203 
Mount Vernon, VA 22121-0203 

Mr. Ron Fitzsimmons 
Co-Chair 
Mount Vernon Council of Citizens' Associations 
P.O. Box 203 
Mount Vernon, VA 22121-0203 

Ms. Judy Harbeck 
Mount Vernon Council of Citizens' Associations 
P.O. Box 203 
Mount Vernon, VA 22121-0203 

Mr. Larry Dempsey 
President 
Greater Wilton Woods Citizen Association 
P.O. Box 31441 
Alexandria, VA 22310 

Ms. Hillary Clawson 
President 
Mason Neck Citizens Association 
P.O. Box 505 
Mason Neck, VA  22199 
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Mr. Nick Firth 
President 
South County Federation 
P.O. Box 442 
Mason Neck, VA 22199-0442 

Mr. Sean O’Conell 
President 
Mount Vernon-Lee Chamber of Commerce 
6821 Richmond Highway 
Chamber of Commerce Building 
Alexandria, VA  22306 

Mr. Pat Geary 
President 
Lake d'Evereux Community Association 
Box 10557 
Alexandria, VA 22310 

Mr. Philip Latasa 
Friends of Accotink Creek 
127 Poplar Road 
Fredericksburg, VA 22406-5022 

Mr. Bruce Waggoner 
Springfield Civic Association 
P.O. Box 842 
Springfield, VA 22150 

Ms. Sheila Bliss 
Windsor Estates Civic Association 
6434 Windham Ave.  
Kingstowne, VA 22315 

Ms. Lori Arguelles 
Executive Director 
Alice Ferguson Foundation 
2001 Bryan Point Road 
Accokeek, MD 20607 

 

Ms. Kathi McNeil 
Friends of Huntley Meadows 
c/o Huntley Meadows Park 
3701 Lockheed Boulevard 
Alexandria, VA 22306 

 

Historical and Cultural Agencies and Properties 
Mr. Ross M. Bradford 
Associate General Counsel 
Law Department 
National Trust for Historic Preservation 
1785 Massachusetts Avenue, NW  
Washington, DC  20036 

Mr. Robert Nieweg 
Director, Southern Field Office 
National Trust for Historic Preservation 
1785 Massachusetts Avenue, NW  
Washington, DC  20036-2117 

Mr. John Hildreth 
Eastern Field Services 
National Trust for Historic Preservation 
William Aiken House 
456 King Street 
Charleston, SC 29403 

Mr. Reid Nelson 
Director, Office of Federal Agency Programs 
Advisory Council on Historic Preservation 
Old Post Office Building 
1100 Pennsylvania Avenue, NW, Suite 803 
Washington, DC 20004 

Mr. Bill Bolger 
Manager, National Historic Landmarks Program 
Northeast Region, National Park Service 
200 Chestnut Street, 3rd Floor 
Philadelphia, Pennsylvania 19106 

Mr. Matthew R. Virta 
Cultural Resource Program Manager 
George Washington Memorial Parkway Headquarters 
National Park Service 
c/o Turkey Run Park 
McLean, VA 22101 

Mr. Marc E. Holma 
Architectural Historian 
Office of Review and Compliance 
Virginia Department of Historic Resources 
2801 Kensington Avenue 
Richmond, VA 23221 

Ms. Amanda Apple 
Preservation Officer/Review and Compliance 
Office of Preservation Services 
Maryland Historical Trust 
Maryland Department of Planning 
100 Community Place, 3rd Floor 
Crownsville, MD 21032-2023 
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Ms. Linda Cornish Blank 
Historic Preservation Planner and Architectural Review 
Board Administrator 
Fairfax County Department of Planning and Zoning 
12055 Government Center Parkway, 7th Floor 
Fairfax, VA 22035-5505 

Elizabeth Crowell, PhD 
Manager 
Cultural Resource Management and Protection Section 
Fairfax County Park Authority 
James Lee Community Center 
2855-A Annandale Road 
Falls Church, VA 22042 
 

Ms. Jacque-Lynne Schulman 
President 
The Historical Society of Fairfax County, Virginia 
P.O. Box 415 
Fairfax, Virginia  22038 

Dr. Esther C. White 
Director of Archaeology 
Mount Vernon Ladies' Association 
Post Office Box 110   
Mount Vernon, VA 22121 
 

Mr. Ronald L. Chase 
President 
Gum Springs Historical Society 
8100 Fordson Road 
Alexandria, VA 22306 

Ms. Judy Riggin 
Alexandria Friends Meeting at Woodlawn 
8990 Woodlawn Road 
Fort Belvoir, VA 22060 

Pastor Lyle Morton 
Woodlawn Faith United Methodist Church 
7730 Fordson Road   
Alexandria, VA 22306 

Reverend Donald D. Binder, PhD 
Pohick Episcopal Church 
9301 Richmond Highway   
Lorton, VA 22079 

Pastor Travis Hilton 
Woodlawn Baptist Church 
9001 Richmond Highway 
Alexandria, VA  22309-1505 

Mr. Mark J. Whatford 
Acting Director, Gunston Hall 
10709 Gunston Road 
Mason Neck, VA  22079 

Ms. Susan Hellman 
Acting Director 
Woodlawn and Frank Lloyd Wright's Pope-Leighey House 
National Trust for Historic Preservation 
P.O. Box 15097 
Mt. Vernon, VA  22309 

Ms. Martha Catlin 
8324 Mount Vernon Highway 
Alexandria, VA 22309 

Native American Tribes   
Mr. Neil Patterson, Jr. 
Director 
Tuscarora Environmental Program  
5226E Walmore Road 
Tuscarora Nation 
Lewiston, NY 14092 

Ms. Lisa LaRue 
Tribal Historic Preservation Officer 
United Keetoowah Band of Cherokee Indians in 
Oklahoma 
P.O. Box 746 
Tahlequah, OK 74465 

Wenonah G. Haire, PhD 
Tribal Historic Preservation Officer 
Catawba Indian Nation 
Tribal Historic Preservation Office 
1536 Tom Steven Road 
Rock Hill, SC 29730 

 

Elected Officials  

Federal Elected Officials  
Honorable Gerald E. Connolly 
Representative in Congress 
424 Cannon House Office Building 
Washington, DC 20515 

Honorable James P. Moran 
Representative in Congress 
2239 Rayburn House Office Building 
Washington, DC 20515 

Honorable Mark R. Warner 
Senator of Virginia 
475 Russell Senate Office Building 
Washington, DC  20510 

Honorable Timothy M. Kaine 
Senator of Virginia 
3888 Russell Senate Office Building 
Washington, DC  20510 
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Commonwealth of Virginia and Local Elected Officials  
Honorable Terence R. McAuliffe 
Office of the Governor 
P.O. Box 1475 
Richmond, VA 23218 

Honorable K. Robert Krupicka, Jr. 
Virginia House of Delegates  
P.O. Box 25455 
Alexandria, VA 22313 

Honorable David B. Albo 
Virginia House of Delegates 
6367 Rolling Mill Place, Suite 102 
Springfield, VA  22152 

Honorable Michael T. Futrell 
Virginia House of Delegates  
P.O. Box 726 
Dumfries, VA 22026 

Honorable Mark D. Sickles 
Virginia House of Delegates 
P.O. Box 10628 
Franconia, VA 22310 

Honorable Scott A. Surovell 
Virginia House of Delegates 
P.O. Box 289 
Mount Vernon, VA 22121 

Honorable Luke E. Torian 
Virginia House of Delegates  
4222 Fortuna Plaza, Suite 659 
Dumfries, VA 22025 

Honorable Vivian E. Watts 
Virginia House of Delegates 
8717 Mary Lee Lane 
Annandale, VA  22003 

Honorable George L. Barker 
Virginia Senate 
P.O. Box 10527  
Alexandria, VA 22310 

Honorable Charles J. Colgan 
Virginia Senate 
10660 Aviation Lane 
Manassas, VA 20110-2701 

Honorable Adam P. Ebbin 
Virginia Senate 
P. O. Box 26415 
Alexandria, VA 22313 

Honorable David W. Marsden 
Virginia Senate 
P. O. Box 10889 
Burke, VA 22009 

Honorable Linda T. Puller 
Virginia Senate 
P.O. Box 73 
Mount Vernon, VA  22121-0073 

Honorable Richard L. Saslaw 
Virginia Senate 
P.O. Box 1856 
Springfield, VA 22151-0856 

Honorable Sharon Bulova 
Chairman, At-Large 
Fairfax County Board of Supervisors 
Fairfax County Government Center 
12000 Government Center Parkway, Suite 530 
Fairfax, VA  22035-0071 

Honorable John C. Cook 
Braddock District Supervisor 
Fairfax County Board of Supervisors 
9002 Burke Lake Road 
Burke, VA 22015 

Honorable Jeffrey C. McKay 
Lee District Supervisor 
Fairfax County Board of Supervisors 
Franconia Governmental Center 
6121 Franconia Road 
Franconia, VA  22310-2508 

Honorable Penelope A. Gross 
Mason District Supervisor 
Fairfax County Board of Supervisors 
Mason District Governmental Center 
6507 Columbia Pike 
Annandale, VA 22003 

Honorable Gerald Hyland 
Mount Vernon District Supervisor 
Fairfax County Board of Supervisors 
Mount Vernon Government Center 
2511 Parkers Lane 
Alexandria, VA  22306 

Honorable Pat Herrity 
Springfield District Supervisor 
Fairfax County Board of Supervisors 
West Springfield Governmental Center 
6140 Rolling Road 
Springfield, VA  22152-1580 

Sheriff Stacey A. Kincaid 
Fairfax County Sheriff 
10459 Main Street 
Fairfax, VA 22030 

Honorable Corey A. Stewart 
Chairman At-Large 
Prince William County Board of Supervisors 
Chairman's Office 
1 County Complex Court 
Prince William, VA 22192 
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Honorable John D. Jenkins 
Neabsco District Supervisor 
Prince William County Board of Supervisors 
4361 Ridgewood Center Drive 
Prince William, VA 22192 

Honorable Michael C. May 
Occoquan District Supervisor 
Prince William County Board of Supervisors 
2241-K Tackett's Mill Drive 
Woodbridge, VA  22192 

Honorable Frank J. Principi 
Woodbridge District Supervisor 
Prince William County Board of Supervisors 
Dr. A.J. Ferlazzo Building 
15941 Donald Curtis Drive, Suite 140 
Woodbridge, VA 22191 

Mayor William D. Euille 
City of Alexandria 
City Hall 
301 King Street, Room 2300 
Alexandria, VA 22314 

Public Libraries 
Mr. Daniel Sadowitz 
Director 
The Van Noy Library 
5966 12th Street, Building 1024 
Fort Belvoir, VA 22060 

Ms. Barbara Rice 
Branch Manager 
Kingstowne Library 
6500 Landsdowne Centre 
Alexandria, VA 22315-5011 

Ms. Kathryn Alleman 
Branch Manager 
John Marshall Library 
6209 Rose Hill Drive 
Alexandria, VA  22310-6299 

Ms. Gari Plehal 
Branch Manager 
Lorton Library 
9520 Richmond Highway 
Lorton, VA 22079-2124 

Ms. Denise Morgan 
Branch Manager 
Sherwood Regional Library 
2501 Sherwood Hall Lane 
Alexandria, VA 22306-2799 

Attn: Branch Manager 
Chinn Park Regional Library 
13065 Chinn Park Drive 
Prince William, VA 22192 

Interested Parties  
Ms. Patricia Tyson 
8641 Mount Vernon Highway 
Alexandria, VA  22309 
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the National Environmental Justice 
Advisory Council (NEJAC) is a 
necessary committee which is in the 
public interest. Accordingly, NEJAC 
will be renewed for an additional two- 
year period. The purpose of the NEJAC 
is to provide advice and 
recommendations to the Administrator 
about issues associated with integrating 
environmental justice concerns into 
EPA’s outreach activities, public 
policies, science, regulatory, 
enforcement, and compliance decisions. 

Inquiries may be directed to Sherri 
White, NEJAC Designated Federal 
Officer, U.S. EPA, 1200 Pennsylvania 
Avenue NW., (Mail Code 2201A), 
Washington, DC 20460. 

Dated: July 29, 2014. 
Cynthia Giles, 
EPA Office of Enforcement and Compliance 
Assurance. 
[FR Doc. 2014–21810 Filed 9–11–14; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[FRL_9916–54–OEI] 

Cross-Media Electronic Reporting: 
Authorized Program Revision 
Approval, State of North Dakota 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Notice. 

SUMMARY: This notice announces EPA’s 
approval of the State of North Dakota’s 
request to revise/modify certain of its 
EPA-authorized programs to allow 
electronic reporting. 
DATES: EPA’s approval is effective 
September 12, 2014. 
FOR FURTHER INFORMATION CONTACT: 
Karen Seeh, U.S. Environmental 
Protection Agency, Office of 
Environmental Information, Mail Stop 
2823T, 1200 Pennsylvania Avenue NW., 
Washington, DC 20460, (202) 566–1175, 
seeh.karen@epa.gov. 
SUPPLEMENTARY INFORMATION: On 
October 13, 2005, the final Cross-Media 
Electronic Reporting Rule (CROMERR) 
was published in the Federal Register 
(70 FR 59848) and codified as part 3 of 
title 40 of the CFR. CROMERR 
establishes electronic reporting as an 
acceptable regulatory alternative to 
paper reporting and establishes 
requirements to assure that electronic 
documents are as legally dependable as 
their paper counterparts. Subpart D of 
CROMERR requires that state, tribal or 
local government agencies that receive, 
or wish to begin receiving, electronic 
reports under their EPA-authorized 

programs must apply to EPA for a 
revision or modification of those 
programs and obtain EPA approval. 
Subpart D provides standards for such 
approvals based on consideration of the 
electronic document receiving systems 
that the state, tribe, or local government 
will use to implement the electronic 
reporting. Additionally, § 3.1000(b) 
through (e) of 40 CFR part 3, subpart D 
provides special procedures for program 
revisions and modifications to allow 
electronic reporting, to be used at the 
option of the state, tribe or local 
government in place of procedures 
available under existing program- 
specific authorization regulations. An 
application submitted under the subpart 
D procedures must show that the state, 
tribe or local government has sufficient 
legal authority to implement the 
electronic reporting components of the 
programs covered by the application 
and will use electronic document 
receiving systems that meet the 
applicable subpart D requirements. 
Once an authorized program has EPA’s 
approval to accept electronic documents 
under certain programs, CROMERR 
§ 3.1000(a)(4) requires that the program 
keep EPA apprised of any changes to 
laws, policies, or the electronic 
document receiving systems that have 
the potential to affect the program’s 
compliance with CROMERR § 3.2000. 

On January 31, 2013, the North 
Dakota Department of Health (ND DOH) 
submitted an amended application 
titled ‘‘Electronic Reporting Information 
System’’ for revisions/modifications of 
its EPA-approved electronic reporting 
program under its EPA-authorized 
programs under title 40 CFR to allow 
new electronic reporting. EPA reviewed 
ND DOH’s request to revise/modify its 
EPA-authorized programs and, based on 
this review, EPA determined that the 
application met the standards for 
approval of authorized program 
revisions/modifications set out in 40 
CFR part 3, subpart D. In accordance 
with 40 CFR 3.1000(d), this notice of 
EPA’s decision to approve North 
Dakota’s request to revise/modify its 
following EPA-authorized programs to 
allow electronic reporting under 40 CFR 
Parts 51, 60–63, 70, 122, 146, 262, 264– 
266, 268, 270, 280, and 403, is being 
published in the Federal Register: 

Part 52—Approval and Promulgation 
of Implementation Plans; 

Part 62—Approval and Promulgation 
of State Plans for Designated Facilities 
and Pollutants; 

Part 70—State Operating Permit 
Programs; 

Part 123—EPA Administered Permit 
Programs: The National Pollutant 
Discharge Elimination System; 

Part 147—State Underground 
Injection Control Programs; 

Part 272—Approved State Hazardous 
Waste Management Programs; and 

Part 281—Approval of State 
Underground Storage Tank Programs; 

Part 403—General Pretreatment 
Regulations for Existing and New 
Sources of Pollution. 

ND DOH was notified of EPA’s 
determination to approve its application 
with respect to the authorized programs 
listed above. 

Dated: August 27, 2014. 
Matthew Leopard, 
Acting Director, Office of Information 
Collection. 
[FR Doc. 2014–21821 Filed 9–11–14; 8:45 am] 

BILLING CODE 6560–50–P 

ENVIRONMENTAL PROTECTION 
AGENCY 

[ER–FRL–9016–9] 

Environmental Impact Statements; 
Notice of Availability 

Responsible Agency: Office of Federal 
Activities, General Information (202) 
564–7146 or http://www.epa.gov/
compliance/nepa/. 
Weekly receipt of Environmental Impact 

Statements 
Filed 09/01/2014 through 09/05/2014 
Pursuant to 40 CFR 1506.9 

Notice 
Section 309(a) of the Clean Air Act 

requires that EPA make public its 
comments on EISs issued by other 
Federal agencies. EPA’s comment letters 
on EISs are available at: http://
www.epa.gov/compliance/nepa/
eisdata.html. 
EIS No. 20140255, Second Draft 

Supplement, USFS, UT, Ogden 
Ranger District Travel Plan Revision, 
Comment Period Ends: 10/27/2014, 
Contact: Rick Vallejos 801–625–5112. 

EIS No. 20140256, Final EIS, USFS, AZ, 
New Special-Use Permits for 
Recreation Residences on the Safford 
Ranger District, Review Period Ends: 
10/29/2014, Contact: Rachael Hohl 
520–388–8352. 

EIS No. 20140257, Draft EIS, USA, VA, 
Fort Belvoir Short-Term Projects and 
Real Property Master Plan Update, 
Comment Period Ends: 11/11/2014, 
Contact: Marc Russell 703–806–0022. 

EIS No. 20140258, Final EIS, NPS, IN, 
Indiana Dunes National Lakeshore 
Shoreline Restoration and 
Management Plan, Review Period 
Ends: 10/14/2014, Contact: Paul 
Labovitz 219–395–1699. 

EIS No. 20140259, Final EIS, NRC, PA, 
GENERIC—License Renewal of 
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Notice of Availability and 
Announcement of the Public 
Hearing for the Draft 
Environmental Impact Statement 
for Implementation of Short-Term 
Projects and Update of the Real 
Property Master Plan U.S. Army 
Garrison Fort Belvoir, Virginia

Posted: Thursday, September 18, 2014 8:35 am 

0 comments 

The Army’s Draft Environmental Impact Statement is now available for review

The Army’s Draft EIS for implementation of proposed short-term facility and infrastructure projects through 2017 and 
update of Fort Belvoir’s Real Property Master Plan through 2030 is ready for review. The EIS evaluates the potential 
environmental and socioeconomic effects associated with three alternative approaches to carrying out the proposed 
action as well as taking no action.

• The Draft EIS is available for review online at: 
www.belvoir.army.mil/environdocssection2.asp

• Copies of the Draft EIS can be obtained by e-mailing: 
imcom.fortbelvoir.dpw.environmental@us.army.mil or by 
mailing: Fort Belvoir Directorate of Public Works, 
Environmental and Natural Resources Division, Re: Real 
Property Master Plan EIS, 9430 Jackson Loop, Suite 200, 
Fort Belvoir, VA 22060-5116.

Public Hearing

The Army is hosting a public hearing to receive your oral 
and written comments on the Draft EIS. Interested 
members of the public are urged to attend the hearing from 
4-9 p.m., Sept. 30, at South Fairfax County Center, 8350 
Richmond Highway (U.S. Route 1), Alexandria, VA 22309. 

All Federal, State and Local Agencies are encouraged to attend the hearing.

0RecommendRecommend

We're always interested in hearing 
about news in our community. Let us 
know what's going on!

Submit news

CALENDAR 
October 2014

today's events browse submit 

Page 1 of 4Notice of Availability and Announcement of the Public Hearing for the Draft Environmen...

10/3/2014http://www.belvoireagle.com/news/article_56f7a4ee-3f30-11e4-a8bb-0017a43b2370.html
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More

66°
Overcast Humidity: 100% 

Winds: SE at 7mph 
Feels Like: 66° 

Today
High 77°/Low 64° 
Occasional 
showers possible 

Tomorrow
High 70°/Low 40° 
Partly cloudy 

Sunday
High 64°/Low 43° 
Sunshine 

Monday
High 74°/Low 52° 
Sunshine 

Fort Belvoir’s Oktoberfest 
celebration set for Oct. 2-5

Camp Invention

Fort Belvoir hones skills during mass 
casualty drill

Halvorsen aims to modernize IT

Seasonal flu vaccinations begin at 
hospital

STAFFORD, VA 
CURRENT CONDITIONS

YOUR EXTENDED FORECAST 

7 Day Forecast

0

Discuss Print

More From This Site
◾ Hispanic Heritage Month celebrates cultural 

diversity

◾ American Red Cross provides assistance in case 
of disaster

◾ Spanish-language Mass ends service

◾ 29th ID defeats NGB 20-14 in flag football

◾ Gate closure

From Around The Web
◾ Why it's so hard for Aunt Jemima to ditch her 

unsavory past (Fortune) 

◾ 'Aunt Jemima' heirs sue Pepsi, Quaker Oats for 
$2 billion in royalties (Fortune) 

◾ 9 Things Around Your House That Need to Go in 
the Garbage ASAP (AARP) 

◾ Why Millions Of Americans Are Making Leaps 
Toward Sustainable Travel In 2014 (Climate 
Change) 

◾ What Oprah Winfrey's DNA Revealed About Her 
Heritage (Ancestry.com) 

1
Keep it Clean.
Please avoid obscene, vulgar, 
lewd, racist or sexually-
oriented language.

2
Don't Threaten or Abuse.
Threats of harming another 
person will not be tolerated. 
AND PLEASE TURN OFF 
CAPS LOCK.

3
Be Truthful.
Don't knowingly lie about 
anyone or anything.

4
Be Nice.
No racism, sexism or any sort 
of -ism that is degrading to 
another person.

5
Be Proactive.
Use the 'Report' link on each 
comment to let us know of 
abusive posts.

6
Share with Us.
We'd love to hear eyewitness 
accounts, the history behind 
an article.

Presentations will be given at 5:30, 6:30, 7:30 and 8:30 p.m. A court reporter will be available to record oral 
comment following each presentation. Information on the Draft EIS will be available on display boards and 
handouts, and personnel will be available to answer questions. In compliance with the National Environmental 
Policy Act and Army regulations, federal, state, and local agencies, federally recognized tribes, individuals, and 
organizations that have an interest are urged to participate. If special assistance is needed for persons with 
disabilities or limited English proficiency, or you have questions about the EIS, call the Fort Belvoir Public Affairs 
Office at (703) 805-5001.

Comments

Comments on the Draft EIS can be e-mailed to: imcom.fortbelvoir.dpw.environmental@us.army.mil or mailed to: 
Fort Belvoir Directorate of Public Works, Environmental and Natural Resources Division, Re: Real Property Master 
Plan EIS, 9430 Jackson Loop, Suite 200, Fort Belvoir, VA 22060-5116. Written comments must be received or 
postmarked by Nov. 12 to ensure they become part of the official record. All comments will be addressed in the 
Final EIS.

Web Page

Visit the EIS Web Page at www.belvoir.army.mil/environdocssec tion2.asp to follow the progress of the EIS.

Posted in News on Thursday, September 18, 2014 8:35 am. 

Recommended by

Rules of Conduct

0RecommendRecommend
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       September 17, 2014     3

Notice of Availability and Announcement of the Public Hearing for the  
Draft Environmental Impact Statement (EIS) for  

Implementation of Short-Term Projects and  
Update of the Real Property Master Plan 
U.S. Army Garrison Fort Belvoir, Virginia

The Army’s Draft EIS Is Now Available for Review. The Army’s Draft EIS for 
implementation of proposed short-term facility and infrastructure projects through 2018 and 
update of Fort Belvoir’s Real Property Master Plan through 2030 is ready for review. The 
EIS evaluates the potential environmental and socioeconomic effects associated with three 
alternative approaches to carrying out the proposed action as well as taking no action. 

* The Draft EIS is available for review online at: www.belvoir.army.mil/environdocssection2.asp

* Copies of the Draft EIS can be obtained by e-mailing:  imcom.fortbelvoir.dpw. 
   environmental@us.army.mil or by mailing:  Fort Belvoir Directorate of Public Works, 
   Environmental and Natural Resources Division, Re: Real Property Master Plan EIS,  
   9430 Jackson Loop, Suite 200, Fort Belvoir, VA 22060-5116. 

The Army is Hosting a Public Hearing to Receive Your Oral and Written Comments 
on the Draft EIS. Interested members of the public are urged to attend the hearing to be held:  

Tuesday, September 30, 2014
South Fairfax County Center

8350 Richmond Highway (U.S. Route 1), Alexandria, VA 22309
5 pm to 9 pm

Presentations will be given at 5:30, 6:30, 7:30 and 8:30. A court reporter will be 
available to record oral comment following each presentation. Information on the Draft EIS 
will be available on display boards and handouts, and personnel will be available to answer 
questions. In compliance with the National Environmental Policy Act and Army regulations, 
federal, state, and local agencies, federally recognized tribes, individuals, and organizations 
that have an interest are urged to participate. If special assistance is needed for persons with 
disabilities or limited English proficiency, or you have questions about the EIS, please call the 
Fort Belvoir Public Affairs Office at 703-805-5001.

Comments on the Draft EIS can be e-mailed to: imcom.fortbelvoir.dpw.environmental@
us.army.mil or mailed to:  Fort Belvoir Directorate of Public Works, Environmental and Natural 
Resources Division, Re: Real Property Master Plan EIS, 9430 Jackson Loop, Suite 200, Fort 
Belvoir, VA 22060-5116. Written comments must be received or postmarked by November 11, 2014 
to ensure they become part of the official record. All comments will be addressed in the Final EIS.

Visit the EIS Web Page at www.belvoir.army.mil/environdocssection2.asp to follow the 
progress of the EIS. 

Mount Vernon 
Antique Center
Washington Area’s

Oldest Antique Mall

Mon., Wed.–Sat. 11 am–7pm
Sun. 12 pm– 5 pm

(CLOSED TUESDAYS)

8101 Richmond Hwy.
Alexandria

703-619-5100

Custom Framing Available
Antiques, Furniture 

Collectibles

www.mtvantiques.com
info@mtvantiques.com
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Hollin Hall Pastry Shop
“Hand made, one at a time since 2000”

7920 Fort Hunt Road,  Alexandria, VA  22308
703-768-9643

info@hollinhallpastry.com  www.hollinhallpastry.com
Check us out on Facebook!

Treat yourself !
 Fine French Pastries  Breakfast Pastries  Coffee 
 Cakes  Cupcakes  Cookies  Brownies  Pies  

 Birthday Cakes  Wedding Cakes 
School Events  Anniversaries  Retirement Parties

Make it Special … Order now!

Krupicka Appointed to Council
Gov. Terry McAuliffe an-

nounced the 29 legislators and 
policy stakeholders who will 
make up the newly formed Com-
monwealth Council on Child-
hood Success.
Included on the council is Del. 

Rob Krupicka (D-45th), who 
represents the City of Alexandria 
and the northern portion of the 
Mount Vernon District.
“I am excited to be a part of the 

Council on Childhood Success 
and to work alongside such tal-

ented members,” Krupicka stat-
ed. “Early childhood education 
has long been a passion of mine, 
and am happy to see the gover-
nor making this a priority issue 
for Virginia.
“I look forward to working with 

the council to make sure every 
child in our state has the tools 
they need to become a success-
ful student and citizen,” he said.
The council is tasked with de-

veloping strategies to ensure all 
children across Virginia have the 

resources available to them to 
ensure they are ready to thrive 
and succeed in school.
Among other issues, the council 

will address funding, access and 
quality of early childcare pro-
grams.
The council is chaired by Lt. 

Gov. Ralph Northam.
The first meeting of the council 

will be held on Oct. 6 and it is 
scheduled to issue a report to the 
governor by June 1, 2015.

— Staff report

Share 
Your 
News

 
mountvernonvoice@ 

aol.com

Cougar Sighted in Mount Vernon?
Last week, Fairfax County po-

lice received reports of early-
morning sightings of “a large 
cat,” purportedly possibly a cou-
gar, near Riverside Elementary 
School on Old Mount Vernon 
Road.
Animal control officers 

searched the area of the reported 
sightings but found no evidence 
confirming the presences of such 
an animal.
Days later, animal control offi-

cers and personnel from the ani-
mal services division have been 
in the area of Old Mount Vernon 
Road throughout the day.

“They have neither received any 
additional reports nor observed 
any additional signs of large cate 
activity,” police stated.
In addition, they have reviewed 

footage from surveillance cam-
eras that were placed in the area 
overnight and there was not sus-
picious present.
The “cat” was described as sand 

or orange in color and was esti-
mated to be the size of large dog 
with a tail equal to the length of 
its body.
Teachers and parents at River-

side had been made of aware of 
the reported sighting and have 

been taking precautions to en-
sure children are kept safe.
At nearby Mount Vernon High 

School, principal Nardos King 
notified parents informing they 
they have cautioned students 
from walking on the path behind 
Riverside Elementary.
Officials will continue to moni-

tor the situation. Animal services 
staff reminds residents that if 
they see the animal, not to ap-
proach it but to get to a safe 
location and call the police non-
emergency number at 703-691-
2131.

— Staff report
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BY JEANNE HUBER

Q My 20-year-old
kitchen cabinet doors
are wood composite
with a white plastic

coating. I recently got a new
gas range, and the heat melted
and warped the plastic on an
adjacent cabinet door. I can’t
find a manufacturer’s name
anywhere on the cabinets, and
I am told that the design on the
front, with rounded corners, is
no longer made. I don’t want to
have to replace all 16 of my
cabinet doors. Is there any way
to repair this or reproduce one
door to match the others?

Falls Church

A From the pictures you
sent, it’s clear that the

plastic coating is thermofoil —
a colored layer topped by clear
vinyl that’s applied to the door
in a process that uses a vacuum
and heat. Unfortunately, if this
kind of finish gets too hot, it
melts and deforms. You can’t
just reheat it and press it back
into shape.

There are a few things you
can try short of replacing all
the doors. First, look around
the kitchen or even other
rooms to see if you have
matching doors the same size

and swing direction. If so, you
might just need to swap the
damaged door for one in a less
noticeable place.

You can also try trimming
away the melted finish with a
sharp utility knife. Fill in for the
finish layer with wood putty or
an auto-body filler, then prime
and paint. (Get matching paint
by taking the door to a paint
store.)

As a third option, buy a new
thermofoil door that’s as close a
match as possible. Matching the
color is relatively easy; the
hardest part is finding a
matching profile, according to
Tom Fowler of Tom’s Cabinets &
Design in Springfield (703-451-
2227; www.tomscabinets.com).

As you’ve learned, many
manufacturers of thermofoil
cabinets have moved beyond the
door style in your kitchen.
They’re trying to better mimic
the traditional panel-and-frame
door, which has a crisp-cornered
frame of solid wood around a
separate panel. A thermofoil
door, by contrast, typically
consists of a single piece of
medium-density fiberboard
shaped with a router to resemble
a frame and panel. The rounded
corners on the “frame” aren’t
there as a style statement; they’re

fabricates and installs granite
and marble countertops,
suggested removing the
countertop and taking it to a
shop like hers to use as a
template. “Sometimes people
wonder if a new stone would
decrease the value of an antique,”
she wrote in an e-mail. “The
answer is no. All stone is old.”

If the top has so much
sentimental value that you’d
rather repair it, the Countertop
Guru in Sterling (703-430-0007;
www.gurutops.com) can do that,
owner Winkhel Sahagun said
after taking a look at the pictures
you sent. He said in an e-mail
that he would clean the crack,
add color pastes to polyester
adhesive to match the marble
color as closely as possible and
glue the pieces back together.
He’d wait for the adhesive to dry,
then polish the top to get the
patch material flat and shiny,
blending in with the marble.

Sahagun estimated the repair
would cost $400 to $600. A
replacement piece? About the
same, he said.

6
Have a problem in your
home? Send questions to

localliving@washpost.com. Put “How
To” in the subject line, tell us where
you live and try to include a photo.

HOW TO

Replace a single discontinued cabinet door

READER PHOTOS

A reader’s thermofoil cabinet
door melted from the heat of a
new gas range. There are a few
strategies to fix the problem.

just the shape that routers cut.
Although manufacturers now

try to minimize rounded corners,
doors similar to yours are still
available. The home page on the
Tom’s Cabinets Web site has a
link to a thermofoil door
catalogue that includes doors
with rounded corners. (See the
Advantage Series.)

If you do decide to replace the
door but can’t find an exact
match, consider replacing
nearby doors so everything at
close range looks the same. If
doors across the room are a little
different, only those with young
eyes will notice.

My wife inherited a corner
cupboard from her
grandmother. Unfortunately,
the carved marble top has
cracked in two. Is there anyone
in the D.C. area who can repair
or remake it?

Washington
Although it might be possible

to glue the pieces back together,
the crack would still be visible.
For about the same price, you
could get a replacement piece cut
to match.

Lori Hethmon, owner of
Granite Grannies (301-218-7666;
www.granitegrannies.com), a
company in Upper Marlboro that

HOME

Leesburg
131 Fort Evans Rd, NE

703-840-1301

Free Design Service
Guaranteed Lowest Prices

Special Financing wolffurniture.com

Personalized 
Living Room Furniture
Smith Brothers, of Berne, Indiana, makes your furniture to order. Over 400 choices of beautiful fabrics and Smith Brothers, of Berne, Indiana, makes your furniture to order. Over 400 choices of beautiful fabrics and Smith Brothers, of Berne, Indiana, makes your furniture to order. Over 400 choices of beautiful fabrics and 
leather. Also select wood finish, and options like nailhead detailing for your personalized living room furniture. 

The Army’s Draft EIS Is Now Available
for Review. The Army’s Draft EIS for
implementation of proposed short-term
facility and infrastructure projects through
2018 and update of Fort Belvoir’s Real
Property Master Plan through 2030 is ready
for review. The EIS evaluates the potential
environmental and socioeconomic effects
associated with three alternative approaches
to carrying out the proposed action as well as
taking no action.

• The Draft EIS is available for review
online at: www.belvoir.army.mil/
environdocssection2.asp

• Copies of the Draft EIS can be obtained
by e-mailing: imcom.fortbelvoir.dpw.
environmental@us.army.mil or by mailing:
Fort Belvoir Directorate of Public Works,
Environmental and Natural Resources
Division, Re: Real Property Master Plan
EIS, 9430 Jackson Loop, Suite 200, Fort
Belvoir, VA 22060-5116.

The Army is Hosting a Public Hearing to
Receive Your Oral and Written Comments on
the Draft EIS. Interestedmembers of the public
are urged to attend the hearing to be held:

Tuesday, September 30, 2014
South Fairfax County Center
8350 Richmond Highway (U.S. Route 1)
Alexandria, VA 22309
5 pm to 9 pm

Presentations will be given at 5:30, 6:30,
7:30 and 8:30. A court reporter will be
available to record oral comment following
each presentation. Information on the Draft
EIS will be available on display boards and
handouts, and personnel will be available to
answer questions. In compliance with the
National Environmental Policy Act and Army
regulations, federal, state, and local agencies,
federally recognized tribes, individuals, and
organizations that have an interest are urged
to participate. If special assistance is needed
for persons with disabilities or limited English
proficiency, or you have questions about the
EIS, please call the Fort Belvoir Public Affairs
Office at 703-805-5001.

Comments on the Draft EIS can be e-mailed
to: imcom.fortbelvoir.dpw.environmental@
us.army.mil or mailed to: Fort Belvoir
Directorate of Public Works, Environmental
and Natural Resources Division, Re: Real
Property Master Plan EIS, 9430 Jackson
Loop, Suite 200, Fort Belvoir, VA 22060-5116.
Written comments must be received
or postmarked by November 11, 2014
to ensure they become part of the official
record. All comments will be addressed in the
Final EIS.

Visit the EIS Web Page at
www.belvoir.army.mil/
environdocssection2.asp
to follow the progress of the EIS.

Notice of Availability and Announcement of the
Public Hearing for the Draft Environmental Impact
Statement (EIS) for Implementation of Short-Term

Projects and Update of the Real Property Master Plan
U.S. Army Garrison Fort Belvoir, Virginia
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Directorate of Public Works 
 
 
 
SUBJECT:  Notice of Availability of and Public Hearing for the Draft Environmental Impact 
Statement for Proposed Short-Term Projects and Update of the Real Property Master Plan 
for Fort Belvoir, Virginia  
 
 
Dear Sir or Madam: 
 

The Department of the Army announces that the Draft Environmental Impact 
Statement (DEIS) for Short-Term Projects and Update of the Real Property Master Plan 
for Fort Belvoir, Virginia is available for review. The DEIS analyzes the environmental 
impacts of implementing short-term projects currently programmed for construction 
through 2017 and updating the Fort Belvoir Real Property Master Plan. The proposed 
Master Plan will address future development and management of Fort Belvoir’s land, 
facilities, resources, and infrastructure through 2030. 
 
The DEIS is available: 
 

• Online at: www.belvoir.army.mil/environdocssection2.asp  
• On compact disc by e-mail request to: 

imcom.fortbelvoir.dpw.environmental@us.army.mil 
• On compact disc by mail request to: Fort Belvoir Directorate of Public Works, 

Environmental and Natural Resources Division, Re: Real Property Master Plan 
EIS, 9430 Jackson Loop, Suite 200, Fort Belvoir, VA 22060-5116 

• As printed copies at five area libraries: 
- Van Noy Library, 5966 12th St., #1024, Fort Belvoir, VA 
- John Marshall Library, 6209 Rose Hill Dr., Alexandria, VA 
- Sherwood Regional Library, 2501 Sherwood Hall Ln., Alexandria, VA 
- Kingstowne Library, 6500 Landsdowne Center Dr., Alexandria, VA 
- Lorton Library, 9520 Richmond Highway, Lorton, VA 

 
You are cordially invited to attend a public hearing where comments on the DEIS will 

be received:  
 

Tuesday, September 30, 2014 
South County Center Room 221 

8350 Richmond Highway (U.S. Route 1) 
Alexandria, VA 22309 

5 pm to 9 pm 
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Stop by between 5 pm and 9 pm to comment on the DEIS. Short presentations will 
take place at 5:30, 6:30, 7:30, and 8:30 pm. Both written and oral comments will be 
taken following the presentations. A court reporter will be available to record oral 
comment. In compliance with the National Environmental Policy Act, the Army, federal , 
state, and local agencies, federally recognized tribes, individuals, and organizations that 
have an interest are urged to participate. If special assistance is needed for persons 
with disabilities or limited English proficiency, or you have questions about the hearing, 
please call the Fort Belvoir Public Affairs Office at 703-805-5001. 

Written comments on the DEIS may be submitted by mail to: Fort Belvoir 
Directorate of Public Works, Environmental and Natural Resources Division, Re: Real 
Property Master Plan EIS, 9430 Jackson Loop, Suite 200, Fort Belvoir, VA 22060-5116; 
or by e-mail to: imcom.fortbelvoir.dpw.environmental@us.army.mil. The deadline for 
submitting written comments on the DEIS is November 11, 2014. 

Please visit the EIS web page at www.belvoir.army.mil/environdocssection2.asp 
for more information and to follow the progress of the EIS. 

Sincerely, 
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Comments on the DEIS 
During the DEIS public comment period, comments were received from the following agencies: the 
Commonwealth of Virginia, Fairfax County, the US Environmental Protection Agency, and the US 
Department of the Interior/National Park Service. No comments were received from the general public.  

The comments received and Fort Belvoir’s responses are presented in Table A-1 through A-4 below. Copies 
of the comments as received follow the tables. Note that Fairfax County’s comments were submitted twice: 
once in spreadsheet format, as shown in Table A-2; once as part of the comments from the Commonwealth 
of Virginia, as reproduced below among these comments. Also included, for the record, are (1) follow-up 
correspondence from The Virginia Department of Environmental Quality concurring with Fort Belvoir’s 
Coastal Consistenty Determination, and (2) a thank you note from Virginia House of Delegates member 
Mark D. Sickles. 
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Comment 
ID Section/Page Topic Comment Response

EPA1 Purpose and Need General

As a result of our review of the DEIS, EPA has concerns with the DEIS in that 
environmental analyses are still pending or inadequate and the threshold of 
significance used to measure resource impact needs more clarification. Thus, it is not 
possible to fully assess environmental impacts from the Proposed Action. Areas of 
specific concern are water resources, biological resources, Environmental Justice, 
transportation/traffic, hazardous substances/hazardous materials and cumulative 
impacts, A detailed description of these concerns is presented in the Technical 
Comments (enclosed) for your consideration. EPA rated the DEIS an EC-2 
(Environmental Concerns/Insufficient Information), which indicates that we have 
environmental concerns regarding the proposal and that there is insufficient 
information in the document to fully assess the environmental impacts of this project.

Noted. Responses to specific comments are provided below.

EPA2 Purpose and Need Future NEPA 
Compliance

As noted in the DEIS, the updated RPMP will allow Fort Belvoir to manage its real 
property resources into the future in a manner that fully supports its overall mission 
and building the short-term projects by 2017 will address outstanding, unmet 
infrastructure and facility needs. The DEIS also states that "An RPMP will be 
reviewed annually for change and formally updated at least every 5 years." Please 
explain the formal update of the RPMP to take place at least every 5 years. How 
extensive will the update be and will it be conducted through a NEP A evaluation?

Information on the Army's and Fort Belvoir's real property master 
planning process is provided in Sections 1.1.1 and 1.1.2 of the EIS. 
The extent of future updates will depend on mission, regulatory, and 
other changes that cannot be predicted at this time. Updates to the 
master plan must comply with NEPA and NEPA documentation will 
be prepared accordingly.

EPA3 Purpose and Need Future NEPA 
Compliance

The current DEIS (as the title indicates) addresses Short-Term Projects, but also lists 
long-term projects and long-term transportation projects to be completed by 2030. 
Because some of these projects are in the distant future and since resources 
impacted cannot be accurately identified now or can change by the time project 
implementation takes place, it would be best to address these projects in a NEP A 
evaluation. 

As explained in Section 1.3.3 of the EIS, the long-term projects are 
evaluated at a broad conceptual level and further NEPA 
documentation will be prepared, as appropriate, as planning for these 
projects progresses.

EPA4 Purpose and Need Future NEPA 
Compliance

Although it is assumed that additional NEPA analysis would follow for all long-term 
projects and long-term transportation projects, the FEIS should specify and identify 
those projects where future NEPA evaluation will be forthcoming. This may be 
incorporated into Table ES-2, Long-Term (2018-2030) Projects and Table ES-3, Long-
Term (2018-2030) Transportation Projects under Status/Comments column just as 
Table ES-1, Short-Term (FY 2012-2017) Projects and Table 2-3, Short-Term (FY 
2012-2017) Transportation Projects notes projects that are completed or in progress.

As noted in the comment, further NEPA evaluation will be prepared 
for all long-term projects. Footnotes have been added to the 
appropriate tables to make this explicit. 

EPA5 Preferred 
Alternative Figures

It would be beneficial to have an overlay of Figure ES-5, Alternative 1-Full 
Implementation with Figure 3.1-2 Fort Belvoir Development Constraints, to better 
view the Preferred Alternative's proposed projects in areas designated as Least 
Suitable for Development, Moderately Suitable for Development and Most Suitable 
for Development.

The requested overlay was added to Section 3.1.3 (as Figures 3.1-7 
and 3.1-8).

Table A-1:  Comments from USEPA and Responses
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Comment 
ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA6 Preferred 
Alternative 

Areas of 
Development

As with the FBNA, it appears that the Preferred Alternative's proposed project is 
located in an area designated as Moderately Suitable for Development. For those 
areas least suitable or moderately suitable for development where a specific project 
is planned, a discussion should follow as to why the area was selected, what makes 
the land moderately suitable or least suitable as well as discuss potential impacts. 
Although a general discussion is provided on page 3-13, specific reasons applicable 
to each of the Proposed Action projects should be provided.

As explained in the RPMP, the composite development constraints 
shown on Figure 3.1-2 reflect the anticipated levels of mitigation that 
implementing projects in the different zones would require as well as 
the order of preference in selecting project sites. Future development 
is expected to be concentrated in the areas designated as “Most 
Suitable for Development” as construction will be less costly, faster 
and more convenient. Developing sites within the “Moderately 
Suitable for Development” areas is possible but will require mitigation 
prior to development. Sites within the “Least Suitable for 
Development” areas will only be developed when they are 
unavoidable or where development can take place with no adverse 
impacts to the ecological services that these constrained areas are 
providing.  Projects have been sited based on these priorities in 
combination with operational or functional requirements.
Maps showing the footprints of the proposed projects relative to the 
constraint areas were added to the EIS (Figures 3.1-7 and 3.1-8) with 
details on the specific constraints pertaining to areas of overlap 
provided in Table 3.1-4.
The potential impacts and associated mitigation measures from all 
short-term projects are detailed in the various sections of the EIS.

EPA7 Long-term Projects Areas of 
Development

As noted on page 2-52, LT 6A- Lower North Post West District, is an alternative site 
to L T 6, Industrial Area District. However, when viewing these two areas on Figure 2-
10, there is a considerable size difference in allotted sites. L T 6 encompasses a 
large area mass as opposed to LT 6A which is considerably smaller and condensed. 
Please explain why L T 6 would require several buildings and L T 6A would only 
involve one building. 

The polygons illustrating long-term projects LT 6 and LT 6A on Figure 
2-10 show areas within which future facilities could be sited; they are 
not intended to represent specific building footprints (see introduction 
to Section 2.1.5.1). Under Project LT 6, there would be more options 
to site future facilities than under Project LT 6A; however, the same 
or similar facilities would be provided.   As with all long-term projects, 
when planning for this project is sufficiently advanced, additional 
NEPA review will be conducted.

EPA8 Long-term Projects Areas of 
Development

Since it appears as if L T 6 is near sensitive resources, it seems most 
environmentally prudent to prefer the LT 6A site over the LT 6 site. Please discuss 
the need for additional buildings in LT 6 and if LT 6A can suffice for the Army's 
purpose.

See response to Comment EPA 7 above.
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Comment 
ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA9 Threshold of 
Significance

Thresholds of 
Significance 

EPA questions whether the threshold of significance used to measure resource 
impacts may underestimate the actual resource loss. The threshold of significance 
should assess the consequence of the loss to impacted resources. See below for 
those resources where the threshold of significance may need to be clarified and/or 
justified.

The EIS describes a significant adverse impact as "Adverse impacts 
[that] exceed normal variability, appreciably affect the value or extent 
of the resource or built system, and may affect the viability of the 
resource or built system. Full mitigation of adverse impacts is not 
possible or mitigation success is not likely, and long-term 
deterioration of the resource or built system may be unavoidable."
Significance thresholds are based on the CEQ's regulations 
implementing NEPA (40 CFR Part 1508.27), which require 
consideration of both the context and intensity of impacts.  
It is important to note that impacts that fall beneath the thresholds 
established in the EIS may still be adverse.  They are also identified 
and addressed in the EIS, even though they may not exceed the 
significance threshold.  Mitigation for such impacts is identified, 
where available.

EPA10 Water Resources - 
Page 3-350 Permits

Page 3-350 states, "Fort Belvoir also has a current VPDES Industrial Stormwater 
General Permit (no. VAR051080- expires in June 2014) that specifically covers 
stormwater runoff from DAAF, and has applied for an industrial stormwater permit for 
other portions of the installation. Once a new permit is approved, it will cover the 
entire installation." It is assumed that a new permit has been issued and the FEIS 
should reflect this.

The EIS has been udpated to indicate that Permit VAR51080 has 
been renewed (through June 30, 2019) while the draft permit for the 
entire installation is under review (as of January 2015). 

EPA11 Table 3.8-4 Imperviousness

Table 3.8-4 shows the net increase in impervious surface by watershed for short-term 
projects; the total net increase in impervious surface would be 88.7 acres. The net 
increase in impervious surface by watershed for short-term transportation projects 
would be 3.85 acres, long-term projects would be 3 3.3 acres, and long-term 
transportation projects would be 10.4 acres. "The threshold for significance for 
impacts to watersheds would be if the individual project increased the overall 
imperviousness of the watershed by more than one percent, and hence the potential 
for unmitigated stormwater runoff, or the RPMP projects cumulatively increased 
imperviousness more than two percent, or if the project caused the watershed to 
cross the 1 0 to 20 percent impervious cover threshold associated with a degradation 
of stream quality."

Fort Belvoir believes these thesholds to be sufficiently conservative 
given its commitment to enforcing  the requirements to mitigate 
impacts through control of both stormwater quantity and quality in 
accordance with EISA Section 438, the Virginia Stormwater 
Management regulations, and the Chesapeake Bay Protection Act 
and EO 13508 requirements, which will reduce the hydrologic effects 
of imperviousness.  Mitigation may also generate mitigation funds 
that can be used to repair and restore some of the streams that have 
been impacted by earlier development (prior to stormwater 
regulation).
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Comment 
ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA12 (not specified) Imperviousness

Aside from the Pohick Creek and Pohick Bay watersheds which are less than one 
percent impervious, the other watersheds on Main Post and FBNA are between 12 to 
26 percent impervious cover and the remaining five watersheds (Accotink Bay, 
Gunston Cove, Accotink Creek, Dogue Creek and Potomac River) already exceed 
the threshold. Thus, it is assumed that any development (either individually or 
cumulatively) would increase the imperviousness of these watersheds with the 
potential to degrade stream quality.

There is additional potential to degrade stream quality, but 
considering Fort Belvoir's commitment to enforcing stormwater laws 
and regulations for new projects, Fort Belvoir does not believe the 
effects would be significant. Once again, compliance with the new 
stormwater quantity and quality requirements presented by EISA, the 
Virginia regulations, and the Chesapeake Bay/EO 13508 regulations 
would minimize the effects of this development. The EISA standard is 
to " maintain or restore, to the maximum extent technically feasible, 
the predevelopment hydrology (movement and distribution of water) 
on the property with regard to the temperature, rate, volume, and 
duration of flow." Fort Belvoir also believes that on balance it is a 
better strategy to concentrate new development and redevelop 
existing disturbed areas than to intrude new development into 
relatively undisturbed areas, even though this leads to 
redevelopment/development in the watersheds already more heavily 
impacted. Section 3.8.1.5 details some of the deficiencies that have 
been corrected in these watersheds as a result of implementing the 
BRAC 2005 projects, and continued improvements are anticipated 
with implementation of RPMP projects.

EPA13 (not specified) Stormwater

Even with permits, LID, and best management practices, stormwater management on 
Fort Belvoir is an issue of utmost importance. EPA questions whether the threshold 
of significance is appropriate to address the size of development proposed. Please 
explain how the threshold was derived and if it is stringent enough for the degraded 
watersheds. Since stormwater pollution is a major concern on Fort Belvoir, 
cumulative impacts of all proposed and future projects should be addressed.

The DEIS's authors used their professional judgment to develop what 
they believe is a conservative threshold for significance, especially  
given the requirements for mitigation through control of both 
stormwater quantity and quality in accordance with EISA 438, the 
Virginia Stormwater Management regulations, and the Chesapeake 
Bay Preservation Act/EO 13508 requirements.  The cumulative 
impacts of all reasonably forseeable projects on Fort Belvoir have 
been addressed within this section because the RPMP includes all 
programmed projects from the end of BRAC implementation in 
September 2011 through 2017 as well as all long-term planned 
development at Fort Belvoir through 2030. The cumulative impacts 
are also addressed in Section 4.3.2.4.
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ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA14 Page 3-354 Mtigation 

Page 3-354 states, "Belvoir has, or is in the process of establishing over two dozen 
stream and wetland mitigation sites." Figure 3.8-4 shows these locations and 
identifies the mitigation sites (as stream or wetland mitigation)." However, it would be 
helpful to have the mitigation sites described and/or numbered in a table as it is 
difficult to account for the 24 plus sites on Figure 3.8-4. In addition, it appears as if 
only one wetland mitigation site was completed. Please confirm and if there are 
more, please describe.

Specific information regarding the stream mitigation sites was added 
(Table 3.8-4)

EPA15 3-360 In-text References
Page 3-360 states, "Figure 2-9 shows the potential long-term project sites." The 
correct figure referenced should be Figure 2-10 (not Figure 2-9).

Corrected in the text.

EPA16 Page 3-364 RPAs

Page 3-364 states, "Based on the GIS and project-specific information, there are 
approximately 2, 700 acres of Chesapeake Bay RPA on the post. A significant impact 
would result if more than one percent (27 acres) of the Chesapeake Bay RPA were 
impacted without mitigation." Again, the consequence of the impact should be the 
determining factor in the threshold of significance. Table 3.8-8 lists the potential short-
term projects total impact of 6.231 acres of Chesapeake Bay RPA. The location of 
this loss should be depicted on a map and the EIS should provide a description and 
discussion of the impacted resources.

Fort Belvoir has moved ST 49 out of the RPA and made other 
updates to the referenced table, so the new total of RPA that would 
be affected by the short-term projects is 5.28 acres. Section 3.8.3.3. 
has been revised accordingly.
The locations of the projects in relation to the RPAs and other water 
resources are shown at a broad scale in Figure 3.8-1. They are also 
shown at a more detailed scale in the small area maps in Appendix 
F. The nature of the impacted RPA for most of the projects is 
described in the text of Section 3.8.3.3, following Table 3.8-9. For 
many of these projects, the RPA at these sites has already been 
developed and disturbed, characterized by pavement or mowed lawn. 
Taking soils characterized as "Urban" as an index of previous 
disturbance, almost the entirety of the site of ST 9 (0.62 out of 0.67 
acres) has been previously disturbed, as has the entire site of ST 7.  
The RPA in the area of the proposed golf course expansion is a 
mixture of open mowed lawn and forested habitats.  The  actual 
consequences of impacting the RPA, at least where the RPA is still 
vegetated, would be a very slight reduction in the ability of the buffer 
to trap sediments and nutrients reaching a surface water,  therefore 
affecting water quality.  Where the RPA is not currently vegetated, 
the impacts would be more of an opportunity loss,  namely the 
opportunity to restore buffer and cause a net water quality 
improvement. We believe the significance threshold is conservative 
and reasonable. Even if all of the RPA were forested and functioning 
as  a water quality buffer, the loss of this amount of acreage would 
have a minimal impact on water quality.
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Comment 
ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA17 Page 3-366 Future NEPA 
Compliance

Page 3-366 states that it is possible that LTT 3 (Monitoring for US Route 1 
Intersection Improvements at Fairfax County Parkway, Pohick Road, and Belvoir 
Road) could result in small impacts to the RPA associated with Accotink and Dogue 
Creeks and their tributaries. Impacts would be determined during project design, and 
if unavoidable, would be mitigated. Thus, impacts to the RPA is not known yet. It is 
assumed that subsequent NEPA analysis will follow to account for impacts both 
individually and cumulatively.

Correct. Further NEPA documentation will be prepared that will 
address individual project and cumulative impacts.

EPA18 Biological 
Resources

Thresholds of 
Significance 

The following is the threshold of significance for specified resources: Plant 
Communities and Forest Resources- permanent loss oftwo percent of the native plant 
communities; Aquatic Macroinvertebrates/Fish- loss of more than two percent of the 
available habitat; wildlife - loss of more than two percent of the habitat on post. Rare, 
Threatened, and Endangered Species and their Habitats- an adverse effect that 
cannot be resolved with the regulatory agencies through some form of mitigation; 
Wetlands- in addition to regulatory requirements, cumulatively the action would result 
in a total loss of wetlands that exceeds more than two percent of the total estimated 
wetlands area on the installation. Please discuss how the thresholds of significance 
were determined for biological resources.

The thresholds are based on regulatory thresholds where they exist. 
Otherwise, the EIS's authors used professional judgment to develop 
a conservative and reasonable figure based on a knowledge of Fort 
Belvoir's natural resources, as explained in the response to Comment 
EPA 9 above.

EPA19 (not specified)
Threatened & 
Endangered 

Species

The EIS should state if the proposed action for the FBNA would impact the federal- 
and state-listed threatened small whorled pogonias as Figure 3.9-4 shows a portion 
of potential habitat near the proposed development.

The EIS does address the impact on small whorled pogonia in 
Section 3.9.3.3. Since the DEIS was written, Project ST 23 (NGA 
Canine Training / Rest Facility), which abuts a slope in the 
southwestern part of the FBNA that appears to be suitable habitat for 
the small whorled pogonia (although no individuals have been found 
there), has been moved. It will now be incorporated into a nearby, 
existing remote delivery facility, surrounded by maintained lawns. It is 
Fort Belvoir’s practice to require a survey for small whorled pogonia 
at any site where suitable habitat may occur prior to a building permit 
being issued. If the small whorled pogonia or any other listed species 
is encountered on any other proposed building site, Fort Belvoir 
would coordinate a biological assessment with USFWS before 
approving the project and work out an appropriate mitigation plan if 
the plant cannot be avoided.

EPA20 Page 3-387
Threatened & 
Endangered 

Species

Page 3-387 states, "The survey of the 300 Area indicated suitable habitat on some of 
the wooded slopes surrounding the development area (VDCR-DNH, pers. comm., 
July 16, 2012; Van Alstine, 2013a)." Where is the 300 Area on the South Post and 
suitable habitat for the small whorled pogonia?

The 300 area is located in the southwest part of South Post, but the 
RPMP does not propose any development in that area through 2030. 
The text was clarified to indicate that no RPMP development projects 
are proposed in the 300 area.
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ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA21 Page 3-394
Threatened & 
Endangered 

Species

Page 3-394 states, "Projects proposed in and near the area where wood turtles may 
be found should include surveys for their presence." The FEIS should be more 
definitive and instead of "should" direct that it "will" include surveys for the presence 
of wood turtles.

It is Fort Belvoir's policy to conduct surveys for the presence of wood 
turtles at project sites where they may be present. The text has been 
revised to indicate that Fort Belvoir will conduct surveys for projects 
in and near the areas where they may be found. 

EPA22 Figure 3.9-3
Threatened & 
Endangered 

Species

Figure 3.9.3 shows Partners-in Flight Concern Species Habitat and a number of the 
proposed projects are within the Partners-in-Flight buffer. Identify and discuss the 
impact to this resource from Proposed Action projects.

PIF species are addressed in Section 3.9.1.2 under the subtitle 
"Wildlife." The impacts to PIF habitat are discussed  in the impact 
sections by alternative, under the "Wildlife" heading.

EPA23 Wetlands, Page 3-
396 Wetlands 

Page 3-396 states, there are approximately 1,200 acres of wetlands on Fort Belvoir's 
Main Post which is approximately 12 percent ofthe land area. The predominant 
wetland type on Fort Belvoir is Palustrine forested wetlands. The FBNA supports 
approximately 27 acres of wetlands. Of the Long-Term Projects, only LT 9 (FBNA 
District) has the potential to impact streams (based on planning-level mapping). Of 
the Long-Term Transportation projects, L TT 2 (Fairfax County Parkway/John J. 
Kingman Road Intersections and NMUSA Entrance) would cross two major tributaries 
to Accotink Creek, Project L TT 3 (Intersection Improvements) could also potentially 
impact wetlands and streams associated with tributaries to Accotink Creek.

Noted.  

EPA24 Page 3-416 Wetlands 

As noted on page 3-416, the threshold of significance for impacts on wetlands would 
be those thresholds that would trigger the need for an individual federal permit under 
Section 404 of the Clean Water Act (i.e., loss of more than one acre of non-tidal 
wetland or open water, or 2,000 linear feet of stream), or the need for an individual 
state permit under the Virginia Wetlands Protection Program (more than two acres of 
wetland or open water and 1,500-linear feet of stream, for any single and complete 
project). Cumulatively, the threshold for significant impacts would be if the total loss 
of wetlands resulting from the proposed RPMP exceeded more than two percent of 
the total estimated wetland area on the installation."

Noted. 

EPA25 General Wetlands 

It is assumed and suggested that the Long-Term Projects and Long-Term 
Transportation Projects would address wetlands and streams in subsequent NEP A 
analyses. EPA's mandates include the preservation of wetlands environmentally 
significant values and functions. For those projects yet to be planned or implemented, 
impacts to wetlands should be avoided or minimized whenever possible.

Noted. Further NEPA analysis will be conducted for long-term 
projects as planning progresses.

EPA26 General Wetlands 

Even though the proposed Short-Term Projects and Short-Term Transportation 
Projects individually/cumulatively would not approach the threshold of significance for 
wetlands and streams, the approximate wetland impact from Long-Term Projects and 
Long-Term Transportation Projects is not yet known.

Noted.  As previously noted, further NEPA documentation will be 
prepared for the long-term projects as planning progresses.
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Table A-1:  Comments from USEPA and Responses

EPA27 General Wetlands 

It is important to note that the two percent of the total estimated wetland area 
threshold would be a considerable loss that could have detrimental effects on 
resources. Please discuss how this percentage was derived and how any impacts to 
wetlands/streams would affect resources.

The percentage was based on the DEIS's authors' professional 
judgment, and Fort Belvoir believes it to be sufficiently conservative.  
See Response to comment EPA 9. The effects to wetlands/streams 
are discussed in Sections 3.8.2.3, 3.8.3.3, 3.8.4.3, and 3.8.5.3.

EPA28 Forest Resources, 
Page 4-14 Vegetation

Page 4-14 states that implementation of the Proposed Action projects would result in 
the loss of a maximum of approximately 107 acres of forest resources, or about 1. 9 
percent of the on-post forest resources. The loss of approximately 107 acres of forest 
resources is a considerable sum despite that it is slightly less than the 2 percent 
threshold of significance. The EIS should address the resource loss in terms of the 
consequence of its impact on wildlife/avian habitat, water protection and groundwater 
recharge areas, etc.

The impacts of the loss of forest cover in terms of the consequences 
for the referenced resources is addressed in the respective sections.

EPA29 Page 3-422 Mitigation  

Page 3-422 states that the Fort Belvoir Tree Removal and Protection policy provides 
for several mitigation options, including replacing the lost trees at a 2 to 1 ratio or an 
"out-of-kind" mitigation action such as stream restoration or Partners-In-Flight (PIF) 
habitat enhancement. Fort Belvoir proposes to mitigate the cumulative impacts on 
natural resources of implementing 52 short-term facility projects and 7 short-term 
transportation projects by adding areas of land to Fort Belvoir's protected Forest and 
Wildlife Corridor (FWC) and Accotink Bay Wildlife Refuge. What is the acreage of 
mitigation proposed?

The acreage or linear feet (for stream mitigation) will be based on 
each project's impacts. The "out-of-kind" mitigation budget is 
determined by the current industry cost of the 2-to-1 tree replacement 
option, and that amount will be applied to a mitigation project chosen 
by the Fort Belvoir Directorate of Public Works's Environment and 
Natural Resources staff.

EPA30 Wildlife, Page 3-
409 Mitigation 

Page 3-409 states, "The short-term projects included in Alternative 1 for the RPMP 
would together cause the loss of 0.34 acres ofthe FWC (Table 3.9.3), 59.2 acres 
ofPIF habitat (Table 3.93), and 61.3 acres of forested habitat (Table 3.9-2). The 
impacts to the FWC will be replaced through the mitigation required for that project." 
Please describe the mitigation required as well as quantify and identify location, etc.

For some of the projects (e.g., the INSCOM Headquarters expansion -
- ST projects 19, 26, 33, and 46 -- which would result in the loss of 
0.34 acres of the FWC) that are further along in terms of design, 
specific sites have been identified. In the case of INSCOM 
Headquarters, an area of an existing parking lot next to the FWC will 
be removed and planted to expand the FWC, and RPA buffer will be 
planted around an existing pond south of the project area. Given the 
fact that Fort Belvoir is providing this NEPA analysis early in the 
planning process for many of the projects, specific sites for each 
project have not yet been determined. Rather, Fort Belvoir has 
identified a number of degraded stream sites that require restoration 
measures, and areas on post where trees and shrubs can be 
planted. As Fort Belvoir processes new projects, the specific 
mitigation measures will be determined. The purpose of identifying 
the mitigation sites (Figures 3.8-4 and 3.9-8) is to let readers know 
that potential mitigation areas have been identified and are available. 

A-30



Comment 
ID Section/Page Topic Comment Response

Table A-1:  Comments from USEPA and Responses

EPA31 (not specified) PIF Habitat

"The 59.2 acres is 1.4 percent of the PIF on the post (approximately 4,200 acres), 
while the 61.3 acres is 1.1 percent of the forested habitat on the post. These impacts 
would thus be a less than significant adverse effect." It is not clear how the threshold 
of significance was derived and there is concern with the quantity of resources lost 
and its impact to natural resources, wildlife habitat and PIF, etc. The threshold of 
significance should be based on the consequence of the impacted resources and 
mitigation should be developed to compensate and directly mitigate the losses 
resulting from the Proposed Action projects.

See the response to Comment EPA 9 for an explanation of 
significant adverse effects and impacts.

EPA32 (not specified) PIF Habitat

Like Table 3.9-3, Potential Impacts to PIF Habitat and the Forest and Wildlife 
Corridor, (Short-Term Projects), there should be a table for Long-Term Projects to 
assess the potential impacts to Partners-in Flight Acreage and Forest Wildlife 
Corridor Acreage .

None of the potential impact sections have tables for long-term 
projects.  Planning for the long-term projects is very preliminary, and 
the sites shown in Figure 2-9 and the small area maps are broad 
project sites — not project footprints. No detailed site designs have 
been developed to show the placement of buildings, parking facilities, 
stormwater management measures, or grading requirements, and it 
is likely that the facilities can be designed to avoid these resources.

EPA33 T&E Species, 
Page 3-412

Threatened & 
Endangered 

Species

Page 3-412 states, "For state-listed species, the threshold for significance would be 
loss of more than two percent of the species' habitat on the installation." The DEIS 
did not quantify state-listed species habitat found on the installation. Again, 
consequence of impact should be the determining factor as opposed to the two 
percent rule. It seems that any loss of a state-listed species habitat would be 
significant and would certainly be at the discretion of the state agency.

The only state-listed species with designated habitat on Fort Belvoir 
is the wood turtle, and as noted in the EIS and in the next comment, 
their habitat totals 1,972 acres.  Fort Belvoir currently coordinates 
with the Virginia Department of Game and Inland Fisheries (VDGIF) 
on a project basis and will continue to do so for future projects. The 
VDGIF was also invited to provide comments on the RPMP and the 
DEIS and provided the following concurrence in comment VA2: 
"DGIF does not have any concerns regarding listed species and 
designated resources under their jurisdiction that exist on Fort 
Belvoir. Fort Belvoir has a Natural Resources Management Plan 
(NRMP) for the installation, which DGIF reviews and approves. 
Provided the RPMP is consistent with the currently approved NRMP, 
DGIF does not anticipate it to result in impacts upon species or 
resources under their jurisdiction."

EPA34 (not specified)
Threatened & 
Endangered 

Species

In reference to the wood turtle, a state-listed species, Alternative 1 has the potential 
to eliminate 28.25 acres of habitat out of a total of 1,972 acres on the post for short-
term projects. Two long-term transportation improvement projects have the potential 
to impact several acres of wood turtle habitat. Since long-term transportation projects 
are in the early planning process, the exact impact is not known; thus it is likely that 
this number can change. It is likely that there will be an additional impact to wood 
turtle habitat increasing the 28.25 acres of habitat impact. Please discuss the 
potential increased cumulative impact to the wood turtle.

Fort Belvoir will  coordinate with the Virginia Department of Game 
and Inland Fisheries on these projects. It is Fort Belvoir's policy to 
conduct surveys for the presence of wood turtles at project sites 
where they may be present. The EIS conservatively over-estimates 
the acreage of impacts from these projects based on preliminary 
plans and it is unlikely they will exceed these estimated impacts. 
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EPA35 (not specified)
Threatened & 
Endangered 

Species

In reference to Project ST 23 (NGA Canine Training/Rest Facility) and LT 9 (FBNA 
District) where project sites abut suitable habitat for the threatened small whorled 
pogonias (even though no individuals have been found), discuss how this would be 
addressed. Is this acceptable to impact suitable habitat? Consultation with the 
USFWS should be arranged early in the planning process to discuss and address 
mitigation, etc.

With respect to ST 23, as noted in the response to Comment EPA 
24, this project has moved away from the area suitable for small 
whorled pogonias. It is acceptable to impact "suitable" habitat if there 
are no individuals of small whorled pogonia there. ("Suitable habitat" 
is not the same as "Critical Habitat"). However, as the long-term 
projects on the FBNA develop, Fort Belvoir would conduct a survey, 
to be performed by a person qualified by the USFWS during the 
appropriate season (late spring, early summer) when the plant is 
aboveground. If individuals were found, and the project could not be 
configured to avoid impacting them, Fort Belvoir would prepare a 
biological assessment and consult with the USFWS to mitigate the 
impacts. 

EPA36 Table 3.9-6 Biological 
Resources

Table 3.9-6, Summary of Biological Resources Impacts by Alternative, would be 
more informative if it quantified the resource impacts and mitigation proposed.

Noted.

EPA37 Historic Resources Fort Belvoir Historic 
District

Page 3-35 states, "The planning and design of short-term projects that would occur 
closest to Fort Belvoir's boundaries- the NMUSA projects (ST 17, 26-Hole Golf 
Course Reconfiguration; ST 18, NMUSA Roads and Infrastructure; ST 27, NMUSA 
and its subsequent phases, ST 34, 38, 41; and associated projects); and ST 49, 911 
1h Engineering Company Operations Compels - would incorporate site design 
measures to minimize or eliminate visual and noise intrusions on nearby off-post land 
uses (including Accotink Village in the case of ST49)." Page 3-32 states that two 
projects ST 50, Vehicle Maintenance Shop and ST 51, Information Systems Facility 
for NEC would be built on sites designated as Industrial under the Future Land Use 
Plan but located adjacent to Residential areas in the Fort Belvoir Historic District. The 
DEIS did not discuss within the Historic and Cultural Resources Section (3.3), if these 
two projects would have a visual impact on the residential areas in the Fort Belvoir 
Historic District and, if so, what mitigation, if any, could be incorporated into the 
project plan. Please discuss.

The potential effects of ST 50 and ST 51 are addressed on page 3-
168 of the DEIS. As noted there, specific design guidelines apply to 
projects located in the vicinty of the Fort Belvoir Historic District. The 
intent of the guidelines is to avoid or minimize adverse effects on the 
historic district, including adverse visual effects. Additionally, project-
level Section 106 review will be performed for each project and any 
visual impacts will be considered and addressed, as appropriate, as 
part of this review.  Specific mitigation measures, if needed, would be 
determined as part of the review.

EPA38 Page 3-168 Historic Resources 

As mentioned on page 3-168, Fort Belvoir would work with the Virginia SHPO and 
appropriate consulting parties to develop mitigation measures and execute an MOA, 
if the Proposed Action projects would constitute an adverse effect. It is important to 
note that early involvement with the Virginia SHPO in the planning phase is strongly 
suggested to avoid any negative impacts to resources.

Noted. Fort Belvoir consults with the VA SHPO for all undertakings 
on the installation. Development of the RPMP, EIS, and MOD PA is 
being coordinated with the SHPO. 
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EPA39 Environmental 
Justice Socioeconomics

It would be helpful to more clearly define the study area for the project, and to include 
all of the census tracts in the study area in the Environmental Justice (EJ) 
assessment. In some portions of the document, mention is made of impacts in 
Maryland associated with school aged populations, for example. If these populations 
are potentially impacted, they should be included in the assessment. Additionally, it 
seems reasonable to consider areas that may be effected by indirect and/or 
cumulative impacts around the site.

As made clear in Section 3.2.3.3, the type of impacts with the 
potential to raise EJ concerns are those associated, directly and 
indirectly,  with construction at Fort Belvoir; therefore, the study area 
for EJ consists of census tracts adjacent to Fort Belvoir and FBNA. 
As explained in the EIS, the impacts associated with potential 
employee relocation are less than significant and as such not likely to 
raise EJ issues in the non-adjacent sections of the soecioeconomic 
study area.   

EPA40 (not specified) Socioeconomics
If areas in Maryland are impacted by the site, then demographic data for Maryland 
should be included as well.

See response to comment EPA 39

EPA41 (not specified) Socioeconomics
County level demographic data would be a useful inclusion for purposes of 
comparison in this document.

Fairfax County data was added to Tables 3.2-13, 3.2-14, and 3.2-15 
for information.

EPA42 Protection of 
Children Socioeconomics

Table 3.2-15, Concentrations of Children, indicates four block groups with a very high 
percentage of children on the Main Post. As page 3-75 states, "Of the 26 block 
groups in the Fort Belvoir affected area, 17 of them, or over two-thirds, had a higher 
percentage of children than the children under 18 population recorded for the state."

Noted. The EIS indicates that there would be no disproportionate 
environmental health or safety risks to children

EPA43 Pages 3-81 and 3-
83 Socioeconomics

Pages 3-81 and 3-83 states that, implementation of Alternative 1 short-term projects 
and long-term projects would individually and cumulatively have less than significant 
adverse impacts on population. As the discussion continues to page 3-96, it is not 
clear how this determination was derived and if there was specific consideration to 
impacts on children that could result from the Proposed Action projects. For instance, 
in the discussion on long-term projects on page 3-96, there is yet no solution to 
mitigate for the anticipated negative impacts of traffic on the installation. Although the 
Army has taken precautions for the safety of on-post children by using fencing, 
limiting access to certain areas and providing adult supervision, it is important to 
discuss in terms of the Proposed Action projects and their proximity to block groups 
with high percentages of children, both on-post and off-post (i.e., the training 
compound, 911th Engineering Company Operations Complex, vehicle maintenance 
shop, etc.)

Specific considerations of impacts to children are provided in Section 
3.2.4.3 for the Preferred Alternative, Section 3.2.5.3 for Alternative 2, 
and Section 3.2.6.3 for Alternative 3.  The discussions focus on those 
impacts that have the potential to disproportionately affect children on 
and off post. These impacts would be less than significant and are 
not of a nature to disproportionately affect children.

EPA44 (not specified) Socioeconomics

Although the DEIS states that "no disproportionately high and adverse human health 
or environmental effects on minority populations and low-income populations would 
occur," the EIS must provide justification and/or data to support this claim to allow for 
an understanding of how the conclusion was derived.

See response to Comment EPA39.
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EPA45
Transportation and 

Traffic
Page 3-239

Transportation

In reference to Table 3.4-6 (2017 No-Build and 2017 Alternative 1 Operational 
Characteristics- Fort Belvoir Intersections) seven intersections noted to produce 
increased delays referenced on page 2-239 does not accurately reflect Table 3.4-6. 
For instance, Site 3-Kingman Road at Beulah Street is projected to change from LOS 
C to LOS D during the PM peak hours only (not during AM peak hours). Site 4 - 
Kingman Road at Gunston Road is projected to change from LOS D (not A) to LOS C 
during the AM peak hour. Site 6- Gunston Road at Abbot Road is not projected to 
change in the AM (remains at LOS C) and is not projected to change in the PM 
(remains at LOS D). Site 7- Gunston Road at Goethals Road is projected to change 
from LOS C (not A) to LOS D in the AM and remain the same at LOS B during the 
PM peak hour. Site 8- Gunston Road at First Street is projected to change from LOS 
C (not B) to LOS D during the PM peak hour. Site 18 -Belvoir Road at 16th Street; the 
two-way stop sign operation is projected to change from LOS B (not A) to LOS C (not 
D) during the PM peak hour. Please make changes to narrative on page 3-239.

The text has been corrected.

EPA46 Page 3-267, Table 
3.4-10 Transportation

Page 3-267, Table 3.4-10, Recommended Long-Term (2018-2030) Transportation 
Improvements, lists recommended transportation improvement projects. It is 
important to reiterate throughout the DEIS, but especially when discussing long-term 
projects (2018-2030) that future projects may be addressed in additional NEPA 
evaluations since landscape and conditiohs may be very different from what the 
current DEIS addresses.

As previously noted and explained in Section 1.3.3 of the DEIS,  
further NEPA analysis will be performed for the long-term projects 
when project planning reaches the appropriate stage. 

EPA47 Noise, Page 3-313 Noise

Page 3-313 states, "Regardless of the ultimate size or location of any standby 
generators required for the long-term projects, long-term effects, while adverse, 
would be less than significant and mitigation measures would be used to lessen 
generator noise." Please specify mitigation measures that would lessen generator 
noise.

Although the impact on noise levels is adverse as noted, the level of 
noise from the standby generators would be minor. The generators 
would only be in use during power outages. Modern generators are 
equipped with noise reduction equipment, which would be maintained 
in good working order to minimize noise levels when the generators 
are needed. 
Site-specific conditions are considered during generator installation 
and mitigation measures are implemented, if necessary.
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EPA48
Geology, 

Topography and 
Soils

Farmland of 
Statewide 

Importance

Page 3-327 states that approximately 1,855 acres are classified as prime farmland on 
Main Post and an additional 1 ,545 acres are classified as farmlands of statewide 
importance. "While the farmland designations are based strictly on soil characteristics 
and do not depend on a history of current or past agricultural use, the applicability of 
protection of these lands under the Farmland Protection Policy Act is contingent on 
the adjacent land uses and history of production." In addition, "Former farmlands 
within Belvoir were committed to military use long before passage ofthe Farmland 
Protection Policy Act; these lands have not been in production for over 50 years. 
Therefore, while some soil types are classified as prime farmlands or farmlands of 
statewide importance, recent land uses within the facility are not consistent with 
prime farmland or farmland of statewide importance designations."

The DEIS states at p.3-327 that farmlands within Fort Belvoir were 
committed to military use long before passage of the Farmland 
Protection Policy Act; these lands have not been in production for 
over 50 years. Therefore, while some soil types could be classified as 
prime farmlands or farmlands of statewide importance, changes to 
land use are not subject to the procedural requirements of the 
Farmland Protection Policy Act requiring coordination with the NRCS. 
Text has been added to clarify this.  The section indicates that "[s]oils 
that are classified as prime farmlands and farmlands of statewide 
importance occur within the project areas. However, because the 
lands within Fort Belvoir are in urban use or otherwise irreversibly 
committed to other uses, prime farmlands or farmlands of statewide 
importance would not be affected."  It should be noted that the EIS 
has a detailed discussion of soil erosion in section 3.7.3.2, which 
includes impact minimization measures.  FBNA soils were also 
surveyed by NRCS from 2002-2008 and are shown on Figure 3.7-2 
and in Table 3.7-2.

EPA49 (not specified)
Farmland of 
Statewide 

Importance

EPA appreciates the Army's discussion and approach to prime farmland and 
farmlands of statewide importance. However, EPA questions whether these efforts 
should be coordinated with the Natural Resources Conservation Service (NRCS) or 
USDA Service Center. It is understood that impacts to prime farmland or farmland of 
statewide importance should be avoided. However, if this is not possible, the EIS 
should explain the implications of developing the prime farmland and farmland with 
statewide importance with respect to the Farmland Protection Policy Act as well as 
describe the mitigation measures for those impacts. Projects may be subject to the 
Farmland Protection Policy Act requirements if they may irreversibility convert 
farmland (directly or indirectly) to nonagricultural use and are completed by a Federal 
agency or with assistance from a Federal agency. Thus, the Army may need to 
coordinate with the NRCS.

NRCS was notified of the availability of the DEIS (see Chapter 8) and 
provided no comments. Former farmlands within Belvoir were 
committed to military use long before passage of the Farmland 
Protection Policy Act; these lands have not been in production for 
over 50 years and longstanding land uses within the facility are not 
consistent with prime farmland or farmland of statewide importance 
designations.

EPA50 Utilities , Page 3-
443 Utilities 

Page 3-443 states, "Redevelopment ofthe North Post Town Center and development 
at the PX/Commissary (ST 1, 16, 25, and 28) would require extension or replacement 
of the water distribution systems in these areas." Long-term projects would require 
extension of the water distribution systems as well as abandoning existing lines. The 
DEIS did not discuss if resources would be impacted by this work. Please discuss.

Impacts from utility extensions associated with short-term projects 
are included in the impact analyses for these projects. Utility work  in 
support of a project does not constitute a separate project. Similarly, 
any utility work associated with the long-term projects will be 
evaluated in further NEPA documentation as part of those projects.

EPA51 Utilities , Page 3-
443 Utilities 

In addition, extension of the sanitary sewage collection system may be required. 
Please discuss if resources will be impacted.

See response to Comment EPA 50.
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EPA52 Hazardous 
Substances Hazardous Waste

ST 14, Regional Stormwater Management Facility, in Table ES-1 states that the 
proposed site requires environmental remediation. Page 2-30 states, "Based on 
previously-completed engineering and soils testing it has been determined that 
remediation is required before the site can be developed." Please describe the kind 
and extent of contamination, potential resources impacted and history of site.

The following is updated information pertaining to ST 14: ST-14  is 
within the SWMU-MP2. The first phase of a phased investigation was 
completed in September 2014 in order to delineate the nature and 
extent of the PCE contamination at the site.  It was concluded that 
there was no VOC impact to soil above applicable screening criteria. 
Groundwater investigations concluded that two distinct PCE plumes 
exist in site groundwater. Additional sampling may occur to better 
define the extent of PCE impact sourced near Building T1152. 
Because six VOCs exceeded PALs in one or more deep groundwater 
samples at the site, contractors may need to fulfill requirements (for 
example in the form of an Activity Hazard Analysis) for any work 
performed in the area. Final design of the project will take into 
account contamination constraints at the site. 

EPA53 Hazardous 
Substances Restricted Sites

As noted in Appendix H, Hazardous Substances and Hazardous Materials, some of 
the project areas identified in maps are located on restricted areas. Some projects 
that appear to be located on restricted areas are: ST 19 (US Army Intelligence and 
Security Command (INSCOM) Headquarters Expansion, Phase 1, ST 26 (INSCOM 
HQ Expansion, Phase 2), ST 33 (INSCOM HQ Expansion, Phase 3), ST 46 (NSCOM 
HQ Expansion, Phase 4), LT 1 (Lower North Post District). Please discuss projects 
either on or very near restricted areas and potential impacts, include area size, 
reason for restriction, area history, potential contamination and relevant information 
on impacts that can result from the Proposed Action. Any precautionary restrictions to 
activities should be discussed as well as any potential interference of proposed 
activities or cleanup should be considered.

The  restricted areas shown on the referenced maps do not refer to 
hazardous substance sites and were shown on the maps by mistake. 
They have been deleted .

EPA54 Page 3-308 Emergency 
Generators

Page 3-308 states. "Standby generators would be the only operational noise source 
associated with Alternative 1." In addition, "Although the generators would be 
enclosed, engine intakes and exhausts may be open to the outdoors, and the units 
may be audible to nearby noise sensitive areas." EPA questions the safety of 
generators that are enclosed. Even with exhausts open to the outdoors, there is still 
risk to carbon monoxide? What safety precautions would be in place other than the 
exhausts to prevent exposure from carbon monoxide poisoning? Opening doors and 
windows or using exhaust fans will not prevent carbon monoxide build-up.

The comment seems to assume that generators would be enclosed 
in inhabited space; this is not the case. Generators would be 
enclosed in separate sheds or enclosures with appropriate 
ventilation. Risks of human exposure to CO build-ups would be non-
existent.

EPA55 Page 3-327 Asbestos

Page 3-327 states, "A portion of the Codorus silt loam, Codorus and Hatboro soils, 
and Urban Land soils in Fairfax County are mapped on top of asbestos-containing 
parent material (greenstone bedrock)." Has any exposure risk been identified or if 
work is done in the area? If any issues are identified, mapping should be made 
distinct.

As noted by Fairfax County in their comments on the DEIS 
(Comment # FCSC3), naturally-occuring asbestos is not a concern at 
or near Fort Bevloir. The text has been amended accordingly.
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EPA56 (not specified) Hazardous Waste

ST 24 is the proposed Fairfax County School Expansion and Figure 3.11-3 shows a 
petroleum storage area in the same area. Table 3.11-2 (Short-Term Project Sites with 
Potential Hazardous Material and Hazardous Waste) notes that the two underground 
petroleum storage areas were removed and permanently out of use. Please discuss 
the surrounding area, soils, etc and if there is a potential for chemical exposure to 
children. Discuss if soils were sampled at time of closure. If so, what were the results 
of sampling? If  sampling did not occur, will soils be sampled to ensure safety of end 
user (children)?

Per the EA previously prepared for ST 24, "an underground storage 
tank was removed during the demolition of the former Cheney 
Elementary School, located on the site of the current play fields west 
of the existing FBES. This tank was registered with VDEQ as 
UST1741A. A petroleum release was reported to VDEQ in 1994 
(record 19940797). The site was remediated during the demolition of 
Cheney Elementary School and the record is closed with VDEQ."
As noted in the DEIS, Figure 3.11-3 and similar figures are based on 
the existing GIS data and may not reflect the most up-to-date 
conditions.

EPA57 Page 3-471 Hazardous Waste

Page 3-471 states. "Ten sites will require additional actions with regard to soil or 
groundwater contamination in accordance with CERCLA." The EIS should identify 
these ten sites in relation to the Proposed Action projects as well as describe the 
contamination (extent, chemical, size, etc.) and potential impacts.

This refers to 10 closed ranges on FBNA determined to be eligible 
under DERP and enrolled in MMRP. The referenced text was clarified 
by refering the reader to Section 3.11.1.9, which discusses this issue.

EPA58 Cumulative 
Impacts 

Future NEPA 
Compliance

The impacts from the Proposed Action (short-term projects and short-term 
transportation projects), many of which have been completed, combined with future 
long-term projects and long-term transportation projects) in addition to 2040+ 
Development Parcels (as noted in Figure 2-3) raises concerns with long-term 
cumulative impacts on Fort Belvoir resources. The amount of development proposed 
and projected into 2040 can result in considerable cumulative impacts. Since EPA 
questions the process for deriving at the threshold of significance for some 
resources, EPA is concerned that impacts are more significant than the DEIS has 
concluded. Additional discussion or justification of the threshold of significance 
seems warranted. Future NEPA analysis on long-term projects, long-term 
transportation projects, and additional future development would be a means of 
assessing impacts to resources.

The DEIS does not consider projects beyond the 2030 horizon due to 
the inherent uncertainty of any analysis at such a distance in time. 
Comments on significance thresholds are addressed above. As 
noted in the DEIS and in several responses above, long-term 
projects will undergo further NEPA analysis as they reach an 
appropriate stage of planning. Direct, indirect, and cumulative 
impacts will be considered in these further reviews, as appropriate.

EPA59 Table 2-4 Long-term Projects

Shouldn't LT 10, Defense Logistics Agency/Intelligence and Security Command 
District (EIS Alternative 3) be listed in Table 2-4, Long-Term (20 18-2030) Projects?

LT 10 consists of two short-term projects (ST 40 and 52) that would 
slip into the long term under Alternatives 2 and 3. We elected not to 
include it in the proposed action table (Alternative 1) to avoid 
confusion. A note was added to Table 2-4 to clarify this matter.

EPA60 Table 3.1-3 Off-Post 
Development

Table 3.1-3, Current and Future off-Post Development, lists Project Number 5, 
Accotink Village as a Development Type of "office". However, the description states 
that up to 470 multi-family units with some single-family attached housing is 
proposed. Similarly, Project Number 9, Kingstowne Town Center lists the 
Development Type as "retail", but the description lists 6,300 residences as proposed 
development. Thus, "residential" should be added to the Development Type. The EIS 
should discuss how this proposed Off-Post Development will add to the cumulative 
impact on roads, communities, and noise and air quality with particular attention to 
those projects very close to the Fort Belvoir property boundary.

The table has been modified to call out residential uses in the 
"Development Type" column. Cumulative impacts, including those 
associated with the projects described in Table 3.1-3, are addressed 
in Chapter 4 of the DEIS. The regional transportation planning model 
reflects foreseeable future land use, population growth and networks 
for the analysis years of 2017 and 2030. Changes in land use at 
these sites and other sites surrounding Fort Belvoir were reflected in 
the model runs that were made. 
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EPA61 Page 3-31 Regulating Plan 
Areas

Page 3-31 states, "Regulating plans would be implemented for areas where 
substantial redevelopment and/or growth is anticipated (US Army, 2014b). The 
proposed planning districts and areas for which regulating plans would be 
implemented are illustrated in Figure 3.1-6. The individual regulating plans would 
govern horizontal and vertical development patterns that would accommodate the 
type of growth that is anticipated to result from the full implementation of Alternative 
1." Figure 3.1-6 depicts "Regulating Plan Areas". Please describe what the 
Regulating Plan Areas are and how they will be managed, what they encompass, and 
how these areas differ from other areas on-post. What kind of restrictions, if any, 
would be placed upon these areas and how will the pIans support and protect 
environmental resources?

Regulating Plans are described in the RPMP - Installation Planning 
Standards. The standards are incorporated into project descriptions 
and the impact analysis, as applicable. They do not represent a 
separate action or set of actions outside the proposed action 
evaluated in the EIS. 
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FC1 General 

The comments that follow are organized by subject area. While there are a number of specific 
comments about the DEIS, staff feels that Fort Belvoir has prepared a set of planning 
documents that reflect well on the needs for environmentally-sensitive location and design 
approaches. Staff continues to support the proposed Real Property Master Plan (RPMP) 
Guiding Principles of "Achieve environmental sustainability" and "Support the natural habitat" 
and notes the prominence of the concept of environmental stewardship within the Garrison 
Mission Statement. This environmental stewardship ethic is evident throughout the Master Plan 
documents and associated DEIS, and it is recognized that Fort Belvoir's stewardship efforts 
extend well beyond regulatory mandates. County staff stresses admiration for and appreciation 
of this stewardship ethic. Fort Belvoir has long held a commitment to environmental stewardship 
and staff thanks the Fort for this commitment. While there are numerous detailed comments and 
questions relating to how the environmental issues are addressed within the DEIS, staff wishes 
to stress its general support for Fort Belvoir's environmental stewardship efforts. The detailed 
comments on environmental considerations are offered within this supportive context.

Comment noted. Fort Belvoir appreciates Fairfax County's 
support. 

FC2 General 

Within the DEIS, the No Action Alternative does not include some projects that have already 
been constructed or that are currently under construction. Staff understands that the reasoning 
behind this is to be consistent with the RPMP documents, which use the 2011 post-BRAC 
condition as the baseline to assess future growth. However, this renders the No Action 
Alternative impossible to achieve, making the impacts associated with this alternative technically 
inaccurate.

As explained in Section 2.1.4, some projects that are part of the 
proposed action were the subject of separate NEPA analysis and 
are underway or completed. Although the No Action Alternative is 
strictly speaking impossible to execute, it nevertheless provides a 
baseline against which the impacts of the proposed action can be 
evaluated.

FC3 Air Quality Air Quality

With respect to atmospheric ozone (O₃) and fine particulates (PM₂.₅), the DEIS states: 
"Potential emissions increases from additional vehicle miles traveled (VMT) resulting from an 
action could affect regional O₃ and/or PM₂.₅ levels. However, because these are problems of 
regional concern and subject to air transport phenomena under different weather conditions, 
regional effects are generally evaluated by the Metropolitan Washington Council of 
Governments (MWCOG) using regional airshed model(s). Regional analysis is generally not 
conducted on a project-specific basis and is not necessary for this EIS." County staff recognizes 
that atmospheric ozone issues in particular are regional in nature and that ozone concentrations 
on any given day are influenced heavily by temperature, sunshine and wind conditions. Staff 
also recognizes that, if evaluations of emissions of ozone precursors associated with the DEIS 
alternatives were to be performed (considering both direct effects associated with construction 
and employee commuting and indirect effects associated with increased off-post traffic 
congestion) and compared with regional emissions levels, they would not likely provide 
beneficial guidance regarding differences among alternatives, in that the results for any specific 
DEIS alternative would be orders of magnitude less than the regional emissions levels. Mobile 
source emissions of precursors of ozone are, though, influenced by traffic congestion, and if a 
project were to cause a substantial increase in traffic congestion, increases in emissions of 
ozone precursors from all vehicles caught in that congestion (and not just the vehicles 
originating from or heading to the project) would occur. Efforts to ensure that significant traffic 
congestion impacts are mitigated will, therefore, have air quality benefits as well. Please see 
comments on transportation issues elsewhere within this document.

Mobile source emissions of precursors of ozone are influenced to 
some degree by traffic congestion and to that extent, Fort Belvoir 
agrees that efforts to reduce congestion have positive air quality 
impacts. However, the total emissions of NOx, VOCs, PM2.5, and 
SO2 produced in any given year are less than the de minimis 
thresholds and only a small fraction of these total emissions is 
from commuter vehicles. Thus, changes in commuting profiles 
and levels of congestion are not likely to change the contribution 
of the commuting emissions substantially and to affect the 
applicability of the general conformity rule or the significance of 
effects under NEPA.  It is generally understood that projects of 
the size and type of the proposed action would have less than 
significant effects. Additional project-level analysis would not 
likely provide beneficial guidance regarding differences among 
alternatives, as the results for any alternative would be orders of 
magnitude less than the regional emissions levels.

Table A-2: Comments from Fairfax County and Responses

Policy Issues 
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With respect to the potential for carbon monoxide (CO) hot spots associated with traffic 
congestion, the DEIS notes that hot spot analyses performed in conjunction with the recent 
Base Realignment and Closure (BRAC) action at Fort Belvoir concluded that the CO 
concentrations for the intersections that would be most affected by increased traffic congestion 
would increase slightly but would not approach the National Ambient Air Quality Standards for 
CO. The DEIS notes that the BRAC assessment involved the addition of 22,000 personnel while 
the short-term increase in personnel for the RPMP revision would be only 4,755. The DEIS 
concludes that CO hot spot analyses are therefore not necessary. County staff has the following 
concerns about this conclusion:

Noted. See responses below.

   - The increase in personnel reported in this statement is only for the short-term projects. Over 
12,000 additional personnel have been identified for the longer-term projects covered by this 
DEIS. These added personnel would be in addition to the personnel who were added through 
the recent BRAC actions. The cumulative impact of these personnel additions should be 
considered, and not just the magnitude of a short-term increase in relation to an earlier 
increase.

As explained in Section 1.3.3 of the EIS, the impacts of the long-
term projects are considered only at the conceptual level due to 
the lack of detail in the definition of the projects.  Additional NEPA 
analysis will be performed later on a project by project basis, 
including consideration of air quality impacts. 

- The potential for high CO concentrations is tied to traffic congestion. Even if the total 
personnel increase would be less than 5,000, if it would result in a substantial increase in 
congestion at an intersection, it is possible that CO concentrations at that intersection could 
increase substantially. While the BRAC analysis does suggest that it is not likely that such 
increases would exceed the NAAQS for CO, it is not clear from the DEIS whether the levels of 
congestion projected for the short- and long-term RPMP projects would be less than, 
comparable to, or greater than the levels of congestion identified in the BRAC analysis.

Under the BRAC action at Fort Belvoir, involving the addition of 
22,000 personnel, modeled CO concentrations increased by 
about 1ppm for the 1-hour peak and 0.5 ppm under the 8-hour 
average for the worst-case intersections. This modeling was 
conducted as if no transportation upgrades were to be 
implemented, therefore looking at extreme congestion conditions 
at the most affected intersections. On this basis, it is reasonable 
to conclude that, regardless of the resulting traffic conditions, an 
increase in 4,755 personnel would have no substantial effect on 
CO concentrations at the study intersections. 

FC5 Air Quality Air Quality

For the above reasons, it is not clear to county staff that the conclusions from the BRAC 
analysis would be comparable to the combined RPMP projects. Staff would concur with this 
conclusion, though, if it would be demonstrated that the levels of traffic congestion at area 
intersections resulting from the cumulative BRAC, short-term RPMP and long-term RPMP 
projects would be no greater than the levels of congestion that were evaluated for potential CO 
hotspots in the BRAC assessment. Absent a comparison of these projected levels of 
congestion, it is staff's view that CO hot spot analyses for these intersections would be 
appropriate.

See responses to Comments FC 3 and FC 4.

Page ES-33 states that:

  - "Impacts to forest resources would be significant if more than two percent of the resource 
were permanently lost as a result of the RPMP short- and long-term projects."

The referenced significance thresholds were defined based on 
the professional opinion of the DEIS's authors, taking into 
account the overall extent and condition of the biological 
resources at Fort Belvoir. In the context of these resources, these 
thresholds are reasonable and can even be considered 
conservative. Note that the thresholds are intended to apply in 
the context of the entire installation only. The thresholds 
applicable to individual projects in the more limited context of the 
specific project sites would likely be different. 

- "For state-listed species, the threshold for significance would be loss of more than two percent 
of the species' habitat on the installation."

See above.

Ecological 
Resources

FC4 Air Quality

FC6

Air Quality

ES-33
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3-373

Page 3-373 has a section titled Thresholds of Significance to determine the severity of impacts 
to biological resources that would apply a measure based on the permanent loss of no more 
than two percent of a given resource including plant communities and forest resources, aquatic 
macroinvertebrates/fish and wildlife habitat. A similar threshold is applied to wetland loss on 
page 3-374. Similar statements can be found on pages 3-403, 3-408, 3-409, 3-412 and 3-416. 
Please clarify what the bases are for these two percent thresholds.

See above.

FC7 3-373 Ecological 
Resources

Within the DEIS, Department of the Army staff have done a very good job of quantifying the 
resources on Fort Belvoir. Under the Biological Resources section on page 3-373, there is a 
description of employing an "ecosystem-based natural resource management program" focused 
on systems rather than organisms. The DEIS also includes the employment of both project-level 
and cumulative, installation-wide mitigation and protective measures (page 3-422). the plan 
could include a description of the annual and long-term monitoring and management programs 
to be established and employed to measure change over time and implement ecosystem-based 
management.

Mitigation will be through ongoing programs (Tree Removal and 
Protection Policy) and addition/enhancement to existing natural 
resources protection areas (e.g., FWC). Monitoring and 
management of these programs and areas is an ongoing 
responsibility of ENRD and is guided by the installation's INRMP.  

FC8 Ecological 
Resources

Fort Belvoir Tree 
Removal and 
Replacement 

Policy

Fort Belvoir's Tree Removal and Protection policy is referenced in several places in the DEIS. 
The document notes that this policy includes a preference for avoiding impacts to existing 
mature trees and a requirement for the planting of two trees for every tree with a four inch or 
greater diameter that is removed (with some flexibility to allow for the consideration of "out-of-
kind" mitigation actions, although the draft Installation Vision and Development Plan identifies 
on-site reforestation as the preferred option). County staff thanks Fort Belvoir for this 
commitment and encourages Fort Belvoir to consider broadening the focus of its tree 
replacement policy such that replacement efforts would be pursued for all clearing, even of trees 
that are less than four inches in diameter at breast height. Early/mid successional vegetation 
that may be less than 4" in caliper provides ecological services, and there would be benefit to 
mitigation for the loss of these services. An overall tree canopy approach to replacement could 
be considered -- through this approach, tree canopy that would be removed to accommodate 
new development (even where in an early/mid successional stage) would be restored via 
reforestation and landscape tree planting. Additionally, the replacement criteria for trees should 
include a statement on promoting biodiverse community types (e.g., acidic oak-hickory forest 
over pine plantings) and include a commitment for extended warranty periods in restoration to 
monitor, replace plants and control deer and non-native invasive species.

Comment and recommendations noted. 

FC9 Ecological 
Resources Watersheds

In earlier reviews, it has been noted that the Southwest Area of the Main Post contains mature 
upland forest with low levels of fragmentation, includes and "intact watershed" (Butterfly Creek 
in sub-watershed 48 as referenced on page 3-38), adjoins the Accotink Bay National Wildlife 
Refuge and protects both the Accotink and Pohick Creeks as they enter the tidal regime of the 
Potomac River at Pohick Bay and Gunston Cove. None of the alternatives would result in any 
development within the Southwest Area of the Main Post, and staff commends Fort Belvoir for 
recognizing the ecological value and sensitivity of this area. This area contains a high 
percentage of steep slopes and erodible soils that would be highly impacted by development 
activity; a significant number of rare plant communities (Figure 3.9-5), and extensive habitat for 
rare, threatened and endangered species (Figure 3.9-4). Much of the Southwest Area has been 
incorporated into the Accotink Bay Wildlife Refuge, and the Partners-in-Flight buffer areas 
encumber much of the area outside of the refuge designation (Figure 3.9-3). The Southwest 
Area should therefore be preserved for natural and cultural resource protection and 
management with no development and limited activities.

Comment noted. The Southwest Area is managed through the 
INRMP.  Note that the Accotink Bay Wildlife Refuge is not a 
national refuge.
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FC10 Ecological 
Resources 3-396

On page 3-396, the DEIS states that it is Fort Belvoir's policy, for wetlands mitigation efforts, "to 
try to mitigate somewhere on the post, before considering off-post commercial banks." County 
staff continues to support this policy and thanks Fort Belvoir for its sensitivity to the need to 
replace wetlands near areas of impact.

Comment noted. 

As identified in county staff's scoping comments for this EIS, consideration should be given to 
the following:

   - Guidelines and controls for land disturbing activities to include maintenance and training to 
prevent damage to natural resources.
   - A prohibition against the use of any non-native invasive plant species in plantings on-post 
and a non-native invasive species inventory and control program.
   - Revision of the proposed landscape treatments for naturalized landscaping to utilize locally 
common native plant species shown occurring in Fairfax County in the Digital Atlas of Virginia 
Flora.
   - A strong program for controlling white-tailed deer to reduce the population to the ecological 
carrying capacity to include population surveys, browse impact surveys to measure vegetative 
response and recovery, and funding and staff commitments to reduce and control deer herds 
and solely relying on volunteer hunting, which has not been shown to be capable of reducing 
deer to necessary levels to recover native vegetation.

FC12 ES-32, 3-337, 3-
354

Water 
Resources/SWM

Pages ES-32 states, "Impacts to watersheds would be significant if an individual project 
increased the overall imperviousness of the watershed by more than one percent, or if all the 
RPMP projects cumulatively would increase the imperviousness of any watershed by more than 
two percent or would cause the watershed to cross the 10 to 20 percent impervious cover 
threshold associated with a degradation of stream quality." Similar statements are made on 
pages 3-337 and 3-354. Please clarify what the basis is for the one percent and two percent 
thresholds. It is county staff's view that any increase in imperviousness that could create or 
aggravate degradation to downstream aquatic resources would constitute a significant impact. 
The identification in the DEIS of cumulative increases in impervious cover associated with the 
various alternatives is appropriate, as is Fort Belvoir's commitment to the rigorous stormwater 
management efforts required by Section 438 of the Energy Independence and Security Act.

See response to Comment FC 6 as regards the significance 
thresholds.  Fort Belvoir believes that a proposed action could 
result in some de minimis  increase in impervious surface without 
resulting in significant impacts on downstream water quality and 
aquatic resources.  The proposed mitigations are further 
anticipated to enhance downstream water quality and to benefit 
aquatic resources. Fort Belvoir will in fact exceed county 
standards for stormwater management by meeting the 
requirements of Section 438 of the Energy Independence and 
Security Act (EISA), as required.

FC13 General Water 
Resources/SWM

Staff supports the emphasis that is noted in the DEIS on the incorporation of low impact 
development (LID) techniques of stormwater management into site design; staff encourages 
Fort Belvoir to design stormwater management strategies to infiltrate, evapotranspire or reuse 
stormwater runoff to the extent practicable. Fort Belvoir pursues stormwater management 
approaches that would achieve goals that are likely to go beyond county requirements, notably 
the efforts mandated by Section 438 of the Energy Independence and Security Act of 2007. 
Compliance with Section 438 will necessitate that considerable emphasis be placed on 
stormwater reuse, infiltration, and evapotranspiration through measures such as vegetated 
roofs. The DEIS highlights Fort Belvoir's intent to pursue such measures.

Comment noted.

FC14 ES-35, 3-507 Water 
Resources/SWM

On page ES-35 and in section 3, the DEIS notes that implementation of any of the action 
alternatives would result in a substantial increase in the amount of water consumed by the post. 
The cooling water needs associated with data centers are identified specifically. On page 3-507, 
the DEIS notes Fort Belvoir's efforts to use harvested rainwater for on-site irrigation. Perhaps 
there is an opportunity to harvest rainwater for use as cooling water.

Fort Belvoir has accounted for increased water usage and that is 
why we have upgraded from 2.8 million gallons to 3 million 
gallons of stored water.  Fort Belvoir is also considering using 
treated effluent from the sewage treatment plant to reduce 
potable water consumption in cooling towers.  Because rain water 
is not as clean as treated effluent, rain water harvesting and use 
without treatment is not a feasible alternative for cooling systems.

Comment noted.  Natural resources at Fort Belvoir are managed 
through the installation's INRMP.

Ecological 
ResourcesFC11 General 
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FC15 3-337 Water 
Resources/SWM

On page 3-337, the DEIS establishes a threshold of significance for impacts to Resource 
Protection Areas (RPAs), Belvoir Riparian Areas and the Accotink Creek Conservation Corridor 
in the FBNA. For RPAs, the threshold of significance is identified as being an impact to more 
than one percent of the RPAs on the site without mitigation. No guidance is provided as to why 
the one percent threshold was selected. In addition, no thresholds are identified for the other 
stream valley protection areas that have been referenced.

See response to Comment FC 6  as regards thresholds in 
general. A more conservative 1% threshold was used for more 
sensitive resources or areas such as RPAs. As noted on page 3-
363 of the DEIS, potential impacts to the 35-foot riparian buffers 
could not be measured due to the scale of the GIS data; 
therefore, a quantitative threshold for the riparian buffers was not 
defined. Similarly, because no project is anticipated to affect the 
Accotink Creek Conservation Corridor, no threshold was defined 
for this resource.

FC16 3-351 Water 
Resources/SWM

On page 3-351, it is noted that Fort Belvoir has included the 100-year floodplain as part of the 
RPA buffer area. County staff continues to recommend that Fort Belvoir apply the county's 
definition of 100-year floodplain (which references streams with drainage areas of greater than 
70 acres). While Fort Belvoir has not, in the past, applied this definition in its identification of 
floodplains, Fort Belvoir has noted that the installation generally requires that site plans for new 
construction follow county requirements with regard to the limits of 100-year floodplains and 
RPAs. Fort Belvoir should clarify whether its RPA designations and review process will ensure 
that major floodplains, as defined by the county, will be included in site-specific RPA 
designations that are considered during the site plan process.

As a federal agency, Fort Belvoir considers floodplain issues 
based on FEMA's floodplain mapping. The Fort Belvoir GIS 
incorporates the current FEMA map for the installation.  

FC17 General Water 
Resources/SWM

County staff has recommended in the past that Fort Belvoir identify and protect Environmental 
Quality Corridors (EQCs) consistent with the guidance for EQC protection in the Policy Plan 
volume of Fairfax County's Comprehensive Plan. While this policy has no regulatory application, 
it is a key Board of Supervisors-adopted environmental policy that is applied consistently and 
thoroughly during the county's zoning process. It would, therefore, be appropriate to consider 
consistency with this policy as development projects on Fort Belvoir are reviewed, even though 
the county has no approval authority for these projects. Fort Belvoir has identified an "Accotink 
Creek Conservation Corridor" in the FBNA along Accotink Creek and tributaries that flow into 
the creek on that property; this area has been defined applying EQC designation criteria. 
Elsewhere on the post, Fort Belvoir's environmental constraint definitions and protection efforts 
generally align well with the EQC policy, but there is at least one substantial area of difference. 
Fort Belvoir's policy is to protected 35-foot wide riparian buffer areas along each side of 
intermittent streams. The EQC policy establishes a variable-width buffer area based on average 
slope adjacent to the stream or floodplain. At a minimum, the EQC buffer width is 50 feet; there 
is an additional four feet of minimum buffer width for every percent of the average slope 
adjacent to the floodplain or stream (see 
http://www.fairfaxcounty.gov/dpz/comprehensiveplan/policyplan/environment.pdf, the bottom of 
page 15 and top of page 16). Further, the EQC policy does not distinguish between intermittent 
and ephemeral streams, although EQC designations have not, in practice, extended to the 
extreme headwaters of stream systems. (Comprehensive Plan policy guidance does, though, 
support riparian buffer area protection and restoration within these areas.) While a 35-foot 
riparian buffer area adjacent to intermittent streams is certainly preferable to no buffer, county 
staff would support a widening of these buffer areas consistent with the EQC policy and the 
inclusion of these areas within the "development constraints" area as shown on the proposed 
land use plan. Further, a case-by-case consideration of extension of riparian areas along 
ephemeral streams is recommended where the protection and/or restoration of such buffers 
would have significant water quality and/or habitat benefits.

Comment noted.
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FC18 3-364 Water 
Resources/SWM

Page 3-364 indicates that proposed project ST 49 would encroach slightly into an RPA in two 
areas of the project; one area is characterized by a grass/lawn cover, while the other is forested. 
While these areas of encroachment would be limited (totaling only 0.14 acre), staff questions 
why any such encroachment is necessary. The DEIS suggests that it may be possible, through 
detailed design, to pull the project out of the wooded portion of the RPA. Efforts should be made 
to pull the project out of the RPA in its entirety and to restore the lawn to wooded condition.

The conceptual plans the DEIS analysis in based on may show 
encroachment but the updated and detailed site plan avoids the 
RPA. Note that most project representations in the DEIS are 
schematic and lead to a generally conservative evaluation of the 
potential impacts.

FC19 2-54 Water 
Resources/SWM

There are a number of long-term transportation projects identified on page 2-54 that may 
require construction through RPAs or other stream valleys. Road design and construction 
practices should be pursued to minimize impacts to these resources, including: the use of open-
bottom culverts or bridges to maintain more natural stream flow; the incorporation of LID 
stormwater management practices; the incorporation of wildlife passage tunnels and larger 
culverts to facilitate safe wildlife movement across road corridors; the use of native plants in 
stabilizing roadside areas; the avoidance of frequent mowing of shoulders and medians; and 
control (and avoidance of planting) of invasive plant species during stabilization and restoration 
project establishment phases.

Comment noted. Fort Belvoir concurs. 

FC20 General Water 
Resources/SWM

Project consultants should coordinate with the Stormwater Planning Division of the Department 
of Public Works and Environmental Services on the design and implementation of stream 
restoration and stormwater management projects. A point of contact within the Stormwater 
Planning Division is Danielle Wynne, who can be reached at 703-324-5500.

Comment noted.

FC21 F-91 Water 
Resources/SWM

Page F-91 displays the relationship of the Family Travel Camp project (phases 1 and 2) to 
sensitive water resources. The short-term construction sites identified are consistent with what 
was presented in the November2010 Environmental Assessment (EA) for this project. In review 
of that EA, staff raised concern with the extent of encroachment that was being proposed into 
100-year floodplains and RPAs. A set of preliminary project plans that was submitted to the 
National Capital Planning Commission in October 2011 showed significant improvement, in that 
the previously identified encroachments into floodplains and RPAs were largely pulled out of 
these areas. It is unclear why the areas of encroachment into the floodplains and RPAs are now 
being shown in the DEIS. It is noted that the EA for the Family Travel Camp identified an RPA 
impact of 3.9 acres while the current DEIS identifies an impact of 0.67 acres (most of which 
would have been provided within a previously existing parking area). Therefore, it is unclear if 
the illustration of the short-term construction sites identified on page F-91 is an accurate 
depiction of this project. If this development has been constructed consisted with what is 
depicted on page F-91, staff would be interested in follow-up discussions to understand the 
process through which that development was approved in light of the October 2011 NCPC 
submission.

The map shown on page F-91 is based on planning-phase GIS 
data (no update available) and does not reflect the adjustments 
made to the plans after the EA. The impact evaluation in the 
DEIS reflects actual conditions and, therefore,  an impact smaller 
than was projected in the EA, consistent with the improvements 
mentioned in the comment.
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FC22 Wastewater Mgmt, 
3-507 Utilities 

It is noted that conversations have occurred between Fairfax County and Fort Belvoir to explore 
the use of reclaimed water from the Noman M. Cole Jr. Pollution Control Plant. Potential uses 
could include irrigation of the golf course and parade grounds and cooling water for 
new/planned buildings. Fairfax County has provided infrastructure components, competitive 
rates, and favorable terms for current reclaimed water users. The use of reclaimed water would: 
demonstrate the Army's commitment to environmental stewardship and sustainability; reduce 
the demand on (and conserve) drinking water resources; reduce the Army's cost of paying for 
drinking water; improve the Chesapeake Bay's water quality by reducing the discharge of 
nutrients from the plant to the Bay; and provide nutrients (nitrogen and phosphorous) to the 
irrigated areas. While the DEIS identifies obstacles to implementation of this concept (mainly 
funding), staff encourages Fort Belvoir to continue exploring this opportunity.

Comment noted.

FC23 Land Use, 2-60 Fort Belvoir 
Personnel 

It is stated that Alternative 3 is generally the same as Alternative 1, with the postponement of 
short-term projects and some projects containing fewer personnel. Please clarify if this will result 
in reduced building sizes, or if there will be potential for additional personnel in these buildings 
beyond the long term (2030+).

The projects moved to the long term under Alternative 3 are 
conservatively assumed to have the same footprint and size as 
under the other alternatives. As noted in the EIS, the impacts of 
long-term projects are analyzed at the conceptual level and will 
be reconsidered, as appropriate, in further NEPA documentation. 
Also as noted in the DEIS, post-2030 conditions are not 
considered due to the overly speculative character of analysis at 
this distance in time. 

FC24 Land Use, 3-35 
and 3-38

FC 
Comprehensive 

Plan

Page 3-35 (lines 744-750) and page 3-38: This discussion of surrounding area land use plans 
and studies restates the land use planning goals contained within the Policy Plan element of the 
Comprehensive Plan. One of these goals is stated as "provide adequate public services and 
facilities" which is expanded upon in the Comprehensive Plan to state "including a system of 
transportation facilities." It is stated that Alternative 1, the preferred alternative, is consistent with 
this goal. Furthermore, in the comparison of alternatives in Table 3.1-4, it is stated that this 
alternative will have beneficial impacts relative to relevant plans and studies for areas around 
Fort Belvoir. However, the transportation analysis indicates there may be significant impacts on 
two intersections under the three proposed alternatives. This would seem to indicate that the 
alternative may not be fully consistent with this Comprehensive Plan goal.

The referenced statement is intended to convey that 
incorporation of short-term and long-term transportation 
improvements in the proposed action and the measures outlined 
in the Transportation Management Plan associated with the 
RPMP to reduce single-occupant vehicle use are compatible with 
and support the goal of balancing land use with transportation 
infrastructure.  

FC25 Land Use, 3-50 
and 3-51 Off-Post Housing

In the discussion of off-post housing, vacant units classified as "other" make up a relatively 
large proportion of the total number of vacant units. In Table 3.2-6, it is not clear what type of 
units fall into the "other" category that would justify this being such a large proportion.

The "Other" category consolidates several categories used by the 
Census Bureau that are not relevant to the analysis (e.g., sold 
not occupied; rented not occupied, etc. ).  These  categories were 
consolidated to avoid cluttering the table with irrelevant 
information.

FC26 Transportation, 2-
45

Short-term 
Transportation 

Projects 

In Table 2-3, it is unclear why certain recommended improvements from Table 5.12 (TMP page 
5-48) are not carried forward to Table 2-3 (Page 2-45) of the DEIS. Please provide more 
information on how these short-term improvements were selected and how they will be effective 
in addressing short-term transportation deficiencies on and off Fort Belvoir. There is no post-
mitigation analysis provided as part of the DEIS or TMP that would support the recommended 
improvements.

Table 2-3 only shows the short-term transportation projects 
included in the proposed action. Table 5.12 of the TMP includes 
in addition projects that are not part of the proposed action. With 
regard to post-mitigation analysis, Fort Belvoir anticipates that the 
Record of Decision will include monitoring measures to verify the 
effectiveness of the proposed mitigation measures.
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FC27 Transportation, 2-
54

Long-term 
Transportation 

Projects 

In Table 2-5 it is unclear why certain recommended improvements from Table 5.13 (TMP page 5-
51) are not carried forward to Table 2-5 (page 2-54) of the DEIS. Please provide more 
information on how these long-term improvements were selected and how they will be effective 
in addressing long-term transportation deficiencies on and off Fort Belvoir. There is no 2030 pre-
mitigation intersection-level analysis, nor a post-mitigation analysis, provided as part of the 
DEIS or TMP to support the recommended improvements.

Same response as for Comment FC 26 with regard to the long-
term transportation projects.

FC28 Transportation , 3-
94 Mitigation

(lines 1305-1308): This sentence states that for the adversely affected Lorton Road/Route 1 
intersection, Fort Belvoir would coordinate with the Virginia Department of Transportation 
(VDOT) and the Fairfax County Department of Transportation (FCDOT) on solutions. This does 
not represent a strong commitment to mitigate an adverse impact.

The referenced commitment is the most Fort Belvoir can commit 
to while remaining within the limits of its authority. (While Fort 
Belvoir can and does seek funding for off-post roadway 
improvements from the Defense Access Road [DAR] program, 
this program is very limited in its scope and funding.)

FC29 Transportation, 3-
219 Traffic Volume

The last sentence of the first paragraph indicates that the majority of traffic on the public 
roadway system is non-installation traffic; however, it is important to note that installation-related 
traffic increases the burden on the road network considerably.

Comment noted.

FC30 Transportation, 3-
239 Traffic Analysis

It is unclear if the 2017 Alternative 1 traffic analysis reflects the 75 percent Single-Occupancy 
Vehicle (SOV) goal set forth in the TMP. To ensure all potential impacts are captured, the 
analysis should be conservative and not reflect this potentially ambitious goal.

Fort Belvoir believes that using a 75% SOV rate is reasonable 
and warranted, as it takes into account the efforts the installation 
is currently undertaking to reach this level, which, additionally, is 
not very much lower than the current rate (approximately 83%).  
All growth projections have been shared with MWCOG for 
inclusion in the regional model.   

FC31 Transportation, 3-
241 Traffic Analysis

It is unclear if the 2030 Alternative 1 traffic analysis reflects the 60 percent SOV goal set forth in 
the TMP. To ensure all potential impacts are captured, the analysis should be conservative and 
not reflect this potentially ambitious goal.

Fort Belvoir believes that using a 60% SOV rate in the long term 
is reasonable and warranted due to planned capital 
improvements and TMP strategies.  

FC32 Transportation, 3-
241

Transportation 
Alternatives

The recommendation of triple left turn lanes is excessive. Please explore if there is another way 
to improve traffic and delay at this intersection other than providing triple lefts. This will create a 
very wide crossing segment.

The provision of three turning lanes would not widen the existing 
road as it would make use of the existing, paved median, 
reducing it from 16 feet to 4 feet wide, a narrowing that is 
allowable by VDOT. 
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FC33 Transportation, 3-
241 Traffic Analysis

Please clarify how the screenline growth rates/factors were applied to existing traffic data to 
derive 2030 Alternative 1 forecasts. It is unclear what actual rates/factors were applied.

Section 3.4.2.3 of the DEIS describes the procedures that were 
used to forecast the 2017 volumes.  As noted in this section, 
Bullet 1: "Travel Demand in the Fort Belvoir area was estimated 
using the refined regional traffic travel demand forecasting 
model."  This refined regional model reflects land use, population 
mode choice, and other projections made for the sub-zones 
established for the FBNA and Main Post.   Bullet 2 states: "The 
results of the modeling in Step 1 provided peak period traffic 
volumes for ... individual intersection through and turning 
movements.  The model estimated traffic growth factors (for the 
individual movements ) as well as the absolute change..."  (Text 
in italics has been added for clarification.)  The volume changes 
shown for the screen lines are aggregates for all of the roads and 
were not applied to the individual intersections. The derivation of 
the actual volumes for each of the individual movements at all of 
the analyzed sites are voluminous but are available on request.  
A Synopsis of several refinements made to the regional travel 
demand forecasting model is contained in Section 3.4.2.1 , Bullet 
3 of the EIS.  A more complete description is contained in section 
5.5 of the Real Property Master Plan - Transportation 
Management Plan.

FC34 Transportation, 3-
241 Traffic Analysis

The 2030 Alternative 1 Fort Belvoir trip distribution and assignment should be provided in map 
format to show how, and to what degree, site trips impact area transportation facilities.

The impact of trips to and from Fort Belvoir can be seen by 
comparing Figure 3.4-15 (showing 2030 No-Build AM congestion) 
with Figure 3.4- 17 (showing 2030 Alternative 1 AM congestion) 
and by comparing  Figure 3.4-16 (showing 2030 No-Build PM 
congestion) with Figure 3.4-18 (showing 2030 Alternative 1 PM 
congestion).

FC35 Transportation, 3-
241 Traffic Analysis

Please identify how many left turns would be provided on Lorton Road with the additional left 
turn lane, and in the long term, identify what other improvements would provide this additional 
capacity.

Lorton Road joins Route 1 at a "T" intersection.  The westbound 
approach from Lorton Road is approximately 36 feet wide.  Two 
lanes on this approach are designated for left turns, the right lane 
is marked for right turns.  The recommendation is to re-stripe the 
right lane to allow both right turns and left turns and provide 
additional left turn capacity. The northbound approach on Route 
1 has four lanes, three through lanes and a left turn lane. The 
three receiving lanes on Route 1 on the north side of the 
intersection have a combined width of approximately 38 feet. This 
downstream leg widens to provide a right-turn only lane 
approximately 525 feet to the north.  At a driveway about 75 feet 
north of the intersection, the roadway is approximately 41 fet 
wide.  VDOT's policy for dual left turning lanes is to provide 15 
feet receiving lanes. There is no VDOT policy for triple left turns, 
but a total of  45 feet for the combined width of the receiving 
lanes would appear to be appropriate. This additional width could 
be provided by reconstruction of the curb and gutter and one 
driveway.  There do not appear to be any drainage inlets along 
this curb line.  
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Traffic Analysis

The 2030 Alternative 1 traffic analysis should provide more definitive results. The use of terms 
such as "likely" and "mostly" is too frequent. Examples are as follows:

Long-term NEPA analysis necessarily involves forecasting 
conditions or potential impacts  anticipated to occur many years 
into the future. Fort Belvoir deems the use of qualifiers such as 
"likely" and "mostly" to be appropriate and prudent in this context. 

Traffic Analysis

   - "Some roadway segments entering the study area are likely to be over capacity in 2030 
under the No-Build Alternative, including US Route 1, Telegraph Road (between US Route 1 
and Fairfax County Parkway, west of Hayfield Road), Fairfax County Parkway (between I-95 and 
Telegraph Road), and Beulah Street (close to Franconia-Springfield Parkway) in the commuting 
rush hours."

See above.

Traffic Analysis

   - "The performance on these roadway segments under the Build Alternative 1 will likely get 
worse but mostly remain in the same LOS categories as the No-Build, except for a few 
segments that would deteriorate from near capacity (LOS E) under 2030 No-Build conditions to 
over capacity (LOS F) under Alternative 1 in 2030, which would be a significant impact, applying 
the significance criteria defined at the beginning of the transportation section:"

See above.

FC37 Transportation, 3-
260 Traffic Analysis

It is unclear if the discussion of 2017 traffic assumes the reduction to 75 percent SOV. The 2017 Level of Service analyses were based on the existing 
mode split, which is identified as 85% SOV use in the text.  No 
SOV adjustments were applied to the data.

FC38 Transportation, 3-
264 Traffic Analysis

It is unclear if the discussion accounts for a reduction to 60 percent SOV. Please identify what 
would happen if this goal is not achieved. This is an aggressive goal and may not be achieved 
without considerable improvements to mass transit in the area.

Strategies to achieve this reduction are described in the TMP and 
are or will also be addressed in the individual TMPs of the major 
agencies present on Fort Belvoir. Such strategies involve more 
than just transit but also include measures such as car and van 
pooling, teleworking, flexible schedules, and ped/bike 
improvements.  

FC39 Transportation, 3-
275 Traffic Analysis

In Table 3.4-13, it remains unclear how public intersections were determined to be significantly 
and/or adversely impacted. This does not show how intersections that are performing poorly 
under 2017 No-Build conditions are treated. If an intersection performs at LOS E or F under the 
No-Build Alternative and remains so under Alternative 1, is it not mentioned as having an 
adverse impact. This does not seem to take into account cumulative impacts that include the 
base 39,000 workforce population.

The criteria used to assess traffic impacts are stated in the 
introduction to Section 3.4 of the EIS.  A significant impact would 
occur if the implementation of the RPMP resulted in the 
degradation of a peak-hour level of service to LOS E or LOS F as 
compared to No Action conditions. As stated in Section 4.3.2.2, 
the transportation impact modeling process takes into account 
the effects of all past, present, and reasonably foreseeable future 
actions affecting transportation and levels of service. 

FC40 Transportation, 3-
275

Transportation 
Analysis

In Table 3.4-13, please verify how was increased transit usage, ridesharing and 
bicycle/pedestrian usage forecasted, and if this is strictly a qualitative assessment.

The assessments are based on professional judgment, taking 
into account the strategies defined in the TMP.

FC41 Transportation, 5-5 Mitigation

Under "Energy Use and Sustainability," the integration of land use and transportation planning 
to reduce transportation-related impacts is identified as one mitigation measure. It is unclear if 
this is intended to be applied at an individual project level. If so, the RPMP document should 
explicitly state how this will be done.

This concept is to be applied both at the installation and the 
project levels. At the installation level, development is 
concentrated in areas served by transit options. Each project is 
then invidually sited within that overall framework. (Further 
information is available in the VDP pages 4-3 and  4-9, 
multimodal circulation plan.)

FC36 Transportation, 3-
241 & 3-242
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FC42
Heritage 

Resources, 3-162 
through 3-179

Cultural Resources 

The Integrated Cultural Resources Management Plan (ICRMP) DRAFT page 177 identifies, as a 
highest priority, Architectural Resources Goal (within 1-3 years) to "Survey previously-
unevaluated buildings and other facilities for NR eligibility when they reach the 50-year age 
criterion." Several of the projects listed on pages 3-163 through 3-179 indicate that they may 
affect buildings that have not been evaluated. This applies both to buildings that are 50 years 
old and those that may reach the 50-year old mark prior to the project being undertaken. For 
this reason, the goal from the ICRMP should be inserted on page 3-162, line 1182. Suggested 
working is as follows: "For those projects that may affect buildings that have not been evaluated 
for NR-eligibility, a priority goal of the Integrated Cultural Resources Management Plan is to 
survey previously-unevaluated buildings and other facilities for NR eligibility within the next 1-3 
years."

The evaluation goal has been explicitly called out in the  section 
of the EIS describing the updated (2014) ICRMP.  

FC43 Heritage 
Resources, 3-163 Cultural Resources 

(lines 1206-1214) This paragraph states that "…ST32 would require removal of three buildings 
yet to be identified. …The review would also consider whether the buildings to be demolished 
are NRHP-eligible." While it is understood that all projects cannot avoid all NRHP-eligible 
properties, these statements indicate that a decision has already been made to demolish other 
projects listed on pages 3-163 through 3-179 where options regarding the treatment of potential 
NRHP-eligible properties are included and decisions on building demolition have not been 
reached. Example page 3-168, lines 1410 and 1411 state that modifying the project to avoid 
demolishing buildings would be considered. The pre-determination for ST32 on page 3-163 
does not appear to be in keeping with Fort Belvoir's efforts to meet both the intent and spirit of 
Section 106 including its commitment to the well-thought out process in designing the 
Maintenance, Operation and Planning Programmatic Agreement. Please modify the statement 
regarding pre-determination to demolition and align with other projects which indicate 
alternatives to demolition will be considered.

The Facilities Reduction Program mandates demolition when 
replacing some types of buildings. As noted in the text, the 
buildings that would be demolished are yet to be determined. The 
text of the EIS has been edited to clarify that if at all possible, 
Fort Belvoir will avoid demolishing historic buildings. If such 
demolitions are unavoidable, the adverse effect will be mitigated 
in accordance with Section 106. No decision to demolish historic 
buildings has been made. 

FC44
Socioeconomics - 
Tables 3.2-11, 3.2-

21, 3.2-23

Schools - Student 
Enrollment

The enrollment numbers listed in Table 3.2-11 of the DEIS indicate a 2011 estimated enrollment 
of 166,137 (Fairfax County and Fairfax City). For reference, Fairfax County Public Schools 
(FCPS) historical membership numbers list an enrollment of 174,473 for the 2010-2011 School 
Year (September 2010 to June 2011). Additionally, the DEIS estimated enrollment numbers for 
both the 2011-2017 and 2018-2030 timeframes are provided in Tables 3.2-21 and 3.2-23 of the 
DEIS. It should be noted that these enrollment numbers are not official FCPS numbers. FCPS 
numbers anticipate enrollment growth of approximately 19,065 students form the 2010-11 to 
2016-17 school years, over three times the growth indicated in Table 3.2.21. An additional 
11,260 students are projected to enter the system by the 2023-24 School Year. FCPS official 
enrollment numbers and enrollment projects can be found in the FCPS FY 2015-2019 Capital 
Improvement Program (http://www.fcps.edu/fts/planning/cip.shtml).

To ensure consistency and comparability across the various 
jurisdictions comprising the region of influence (ROI), the 
referenced numbers are based on Census Bureau or MWCOG 
data. Fort Belvoir acknowledges that these data may differ from 
those generated by the Fairfax County School System and that 
the latter may be more accurate. As much as possible, the EIS 
was revised to use the numbers provided by Fairfax County.  

FC45 Socioeconomics  Schools - Student 
Enrollment

The DEIS provides an estimated impact the proposed Plan Update would have on student 
enrollments. Estimates are provided during both the "Short-Term" (2011-2017) and the "Long 
Term" (2018-2030) time frames. Based on these numbers, Fairfax County would receive 
additional students through 2030 as a result of the proposed Plan Update. This increase ranges 
from 693 students under "Alternative 2," to 1,092 students under the "Preferred Alternative." In 
addition, Fairfax City would see an increase in enrollment through 2030 ranging from 81 
students under "Alternative 2," to 129 students under the "Preferred Alternative." The net 
maximum estimated impact to FCPS would be a 1,221 student increase under the "Preferred 
Alternative."

Comment noted.
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FC46 Socioeconomics Schools - Student 
Enrollment

The DEIS contends the 1,221 student increase would make up only a portion of the anticipated 
overall student growth in FCPS through the year 2030, and the school system would be able to 
handle the influx as a "normal fluctuation" …which is …"not expected to exceed the ability of the 
school district to accommodate growth" (page 4-12). FCPS does not agree with this statement. 
The school system is currently challenged with a limited amount of resources and a significant 
capital budget need. Several areas of the county are facing school capacity challenges, 
including the Richmond Highway Corridor (where Fort Belvoir is located). Although the school 
system has continued to meet demands with limited resources (by using temporary classrooms 
and modular additions), the potential addition of 1,221 students would have an impact on the 
school system. Such impact may necessitate potential capacity enhancements to mitigate the 
impacts of the additional students.

Per comment FC 44, FCPS anticipates a growth in enrollment 
between 2010/11 and 2023/2024 of 30,325 students. Even if all 
1,221 students projected to attend FCPS by 2030 because of the 
implementation of the RPMP are additional to this projection, the 
increase in enrollment attributable to the RPMP would be no 
more than 4% of the anticipated growth. On this basis, Fort 
Belvoir believes the conclusion of the EIS to be reasonable. 

FC47 Socioeconomics Schools - Student 
Enrollment

As noted in the DEIS, it is unclear exactly how many employees will relocate, where they will 
relocate, and when they will relocate. While the DEIS provides a methodology for estimating the 
system-wide impact to FCPS (1,221 students), different areas of the county are experiencing 
differing rates of student enrollment growth and varying levels of school utilization. The 
concentration of relocated employees in an area of the county with high growth and/or over 
capacity schools would have a significantly different impact on FCPS than the concentration of 
relocated employees in the area of the County with low growth and/or under capacity schools. 
Further, as noted earlier, the baseline data used in Tables 3.2-21 and 3.2-23 are not official 
FCPS numbers. FCPS numbers provide for higher rates of enrollment growth from 2011 to 2017 
(19,065 students) and 11,260 additional students by the 2023-24 School Year.

Due to the lack of specific information on the number and origin 
of families who would move to Fairfax County because of the 
implementation of the RPMP, the EIS analysis is based on broad 
assumptions that provide an order of magnitude assessment of 
the potential impacts. These assumptions do not reasonably 
allow for a fine-grained analysis that would take into account 
where in the county future Fort Belvoir employees would settle.  
With regard to enrollment numbers, see response to Comment 
FC 44.

FC48 Socioeconomics Schools - Student 
Enrollment

Additional elementary school capacity is proposed (as described below) at the elementary level. 
This addresses an existing capacity concern on Fort Belvoir. However, no mitigation is provided 
for future off-post enrollment growth. Further, mitigation at the middle and high school level is 
not provided.

Per the findings of the impact analysis, no mitigation is required. 
However, note that the long-term projects will be, as appropriate, 
subject to further NEPA analysis when they come closer to being 
designed and implemented. If at that time, greater impacts to the 
school system are projected to occur than is anticipated in the 
EIS, mitigation would be considered as applicable.

FC49 Socioeconomics Schools - Student 
Enrollment

As detailed in the DEIS, the Plan Update includes a second Belvoir Elementary School (ST 24) 
to be built adjacent to the existing Fort Belvoir Elementary School. The project is listed with a 
capacity of 492 and is identified as a Short-Term Project (Construction FY 2012-2017). This 
project is identified in the FCPS FY 2015-2019 Capital Improvement Program as a funded 
project. FCPS is providing $3.5 and $4.0 million in funding in FY 2015 and 2016 respectively.

Comment noted.

FC50 Socioeconomics Schools - Student 
Enrollment

The DEIS states the construction of the second Fort Belvoir Elementary School will help the 
current capacity challenge at the existing Fort Belvoir Elementary School. In addition, the 
second elementary school would allow students on-post who attend off-post schools to return, 
freeing up space at off-post schools. For example, students in Fort Belvoir's Woodlawn Village 
currently attend Woodlawn Elementary (an off-post school; these students would be able to 
return to an on-post facility with the construction of the second Fort Belvoir Elementary School, 
freeing up space at Woodlawn Elementary for off-post students. While a majority of post 
students may be able to return to an on-post school, all would not likely return because some 
programs that students may participate in may not be offered at on-post schools. Further, 
countywide estimates indicated FCPS will have a capacity deficit at the elementary school level 
of approximately 2,900 seats by the 2018-19 School Year. This deficit does not account for the 
construction of the approximately 500 seat second Fort Belvoir Elementary School, which would 
reduce the deficit to approximately 2,400 seats.

Fort Belvoir anticipates that the new elementary school will be 
used at capacity. While all students currently attending off-post 
schools may not return, the school will also accommodate new 
students who otherwise would have attended off-post schools. 
The ultimate impact of the new school on the FCPS would remain 
the same. The text was edited to clarify that not all off-post 
students would return on-post.
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FC51 Socioeconomics Schools - Student 
Enrollment

While the report notes capacity surplus' for the middle and high schools serving the post 
(Whitman MS and Mount Vernon HS) in the 2013-14 school year, it is important to note 
projections indicate these schools will see their capacity surplus' decrease annually through the 
2018-19 school year (as the Short Term projects are under construction or completed in FY 
2017). Since students resulting form the new employment on-post will be located throughout the 
county, it is important to note, FCPS is estimated to have a countywide capacity deficit at the 
high school level of approximately 1,000 seats by the 2018-19 School Year. The middle school 
level is projected to have a countywide surplus of approximately 1,250 seats in the 2018-19 
School Year.

Fort Belvoir understands that the addition of new middle and high 
school students to the schools serving the post's resident and 
working populations may decrease the schools' capacity surplus. 
Fairfax County does not indicate that this decrease would entirely 
eliminate the surplus. While it is not reasonably possible to make 
specific assumptions as to where future Fort Belvoir employees 
moving to Fairfax County would settle, it is likely that both the 
proximity of the post and school availability would be taken into 
consideration, suggesting that new residents would gravitate 
toward high schools with remaining capacity.

FC52 Socioeconomics Schools - School 
Facilities 

The total increase of 1,221 students to FCPS would equate to the following school facility 
needs. Assuming the 1,221 students were divided equally among grades K-12, FCPS would 
experience an increase of 94 students per grade (1,221/13=94 students per grade).

Comment noted.

School Facility Needs by School Level

FC54 Socioeconomics Schools - School 
Facilities 

The monetary impact to capital facilities to accommodate an additional 1,221 students can be 
estimated using the current FCPS Public Facilities Impact Formula. The current per student 
contribution rate is $10,825. Based on this rate, the addition of 1,221 students would equate to a 
contribution of $13,217,325.

Comment noted.

   - Several school facilities are located within the map extents of Figure 3.2-2, but are not 
labeled. This facility information can be provided upon request. (Page 3-59, 3-61).

The referenced figure has been updated. The associated table in 
the text has also been updated.

   - FCPS is contributing 7.5 million in funding towards the construction of the second Fort 
Belvoir Elementary School (page 3-61).

Comment noted.

   - Enrollment is expected to increase over the next 10 years; however, projections do not 
indicate a 2.1 percent rate of growth to continue for the next 10 years. (Page 3-62).

The text of the EIS has been edited to remove the ambiguity.

   - The September 30, 2013 enrollment at Fort Belvoir ES is 1,112 (Page 3-62). The text of the EIS has been revised accordingly.
   - The current program capacity at Fort Belvoir ES is 1,106 (Page 3-62). The text of the EIS has been revised accordingly.
   - The September 30, 2013 count of on-post elementary students attending off-post elementary 
schools is 409 (Page 3-63, 3-87, 4-12).

The text of the EIS has been revised accordingly.

   - According to September 30, 2013 enrollment data, the four most attended off-post 
elementary schools for on-post elementary students are: Woodlawn, Riverside, Lane and Fort 
Hunt (Page 3-63).

The text of the EIS has been revised accordingly. Updated 
program capacities were obtained from Fairfax County Public 
School's CIP for FY 2013-2017 and included in the text.

   - According to September 30, 2013 enrollment data, the enrollment at Whitman Middle School 
was 973 (Page 3-63).

The text of the EIS has been revised accordingly.

   - According to September 30, 2013 enrollment data, the enrollment at Mount Vernon High 
School was 1,969 (Page 3-63).

The text of the EIS has been revised accordingly.

FC53 Socioeconomics  Schools - School 
Facilities 

FC55 Socioeconomics Schools - Other 
Items

School Level Students Capacity Need
Elementary 658 (94x7) 950 0.70 ES

Middle  188 (94x2) 1,350 0.14 MS

High  376 (94x4)  2,500 0.15 HS
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FC56 Socioeconomics Schools - 
Conclusion

As a result of the increase in on-post employment, the DEIS notes the potential increase in the 
workforce living in Fairfax County and Fairfax City, adding an estimated 1,221 additional 
students to FCPS by the year 2030. The DEIS contends the 1,221 student increase would make 
up only a portion of the anticipated overall student growth in FCPS through the year 2030, and 
the school system would be able to handle the influx as a "normal fluctuation" ...which is... "not 
expected to exceed the ability of the school district to accommodate growth." FCPS does not 
agree with this statement. Such impact may necessitate potential capacity enhancements to 
mitigate the impacts of the additional students.

See response to Comment FC 46.

FC57 Socioeconomics Schools - 
Conclusion

The school system is currently challenged with a limited amount of resources and a significant 
capital budget need. Several areas of the county are facing school capacity challenges, 
including the Richmond Highway Corridor, where Fort Belvoir is located. Although the school 
system has continued to meet demands with limited resources by using temporary classrooms 
and modular additions, the potential addition of 1,221 students would have an impact on the 
school system.

Fort Belvoir recognizes that the addition of 1,221 students would 
have an impact on the school system. However, based on the 
reasons briefly stated in the responses to Comment FC 46, FC 
50, and FC 51, Fort Belvoir does not believe that this impact rises 
to the level of significance for the purposes of NEPA. 

FC58 Socioeconomics Schools - 
Conclusion

As noted in the DEIS, it is unclear exactly how many employees will relocate, where they will 
relocate, and when they will relocate. While the DEIS provides a methodology for estimating the 
system-wide impact to FCPS (1,221 students), different areas of the county are experiencing 
different rates of student enrollment growth and varying levels of school utilization. However, 
given the current enrollment and capacity projections, it is anticipated this development would 
have a significant impact on FCPS' ability to accommodate students and provide a quality 
learning environment.

See Response to Comment FC 57.

The Environmental Consequences of the alternatives are analyzed in sections 3.2.3 through 
3.2.6. Impacts on population are projected based on the findings of a survey response of 14.9 
percent of workers and an extrapolation of the Metropolitan Washington Council of 
Governments (MWCOG) population forecast, as outlined on pages 3-47 and 3-48. This method 
of analysis raises a couple of concerns.

See responses below.

   - Is a 14.9 percent sample size an appropriate basis to extrapolate population changes of this 
nature?

Although small, this sample represents the best and most current 
data available. 

   - Within the tables throughout this section (3.2-17, 3.2-19, 3.2-20, 3.2-21, 3.2-22, and 3.2-23), 
it seems odd that Arlington County always has a net change of 0. It seems odd that a locality of 
this size would experience no change.

Changes in residential populations assigned to each of the 
jurisdictions within the ROI were estimated based on the current 
patterns of residence of Fort Belvoir employees, data from 
previous studies such as the Fort  Belvoir BRAC EIS, and the 
professional judgment of the DEIS's authors. The "0" number for 
Arlington County means that roughly as many future employees 
of Fort Belvoir can be anticipated to move out of the county to get 
closer to the post than would move in to the county from farther 
off jurisdictions, also to get closer to the post. This is consistent 
with the location of the county, close enough to Fort Belvoir to be 
an attractive solution for future employees from, say, Prince 
George's County or Montgomery County but not so close that 
some residents would not want to move nearer, into Alexandria or 
Fairfax County for instance, if assigned to Fort Belvoir.  

Schools - Misc. FC59 Schools - 3-79 
through 3-115
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FC60 Schools - 3-314 Schools - Misc. It is stated that future tiered National Environmental Policy Act (NEPA) documentation 
associated with intersection improvement projects would not need to include detailed traffic 
noise analyses, as these projects should "have little effect on traffic noise." County staff does 
not feel that this would necessarily be the case, as an intersection improvement project aimed 
alleviating traffic congestion would likely have the effect of increasing traffic speeds, which, in 
turn, would likely increase traffic noise levels, even if traffic volumes were to remain constant. If 
there will be any intersection improvement projects near residential or other noise sensitive uses 
for which the post-project traffic volumes and speeds would not have previously been evaluated 
for noise impacts, or if the noise-sensitive uses were not present or considered during the 
earlier evaluation, staff recommends that highway noise impacts continue to be a consideration 
for NEPA documentation.

The EIS states that future NEPA documentation for long-term 
transportation projects likely would not require formal noise 
studies. However, the EIS also states that Fort Belvoir would take 
a "hard look" at the potential for noise impacts. Thus, the EIS 
does not preclude the preparation of formal noise studies for long-
term transportation projects if and as appropriate. 

FC61 Schools - 3-495 
through 3-520

Schools - Misc. County staff appreciates the Army's commitment to environmental sustainability as highlighted 
beginning on page of the DEIS. Page 3-500 of the DEIS states: "Design strategies using cool 
roofs, solar hot water heating, waste heat harvesting, and integrated co-generation systems are 
encouraged." Staff suggests that Fort Belvoir consider whether there may be opportunities for 
coordinated, on-site scale energy projects (e.g., use of on-site power generation for several 
buildings rather than having individual building systems; using waste heat generated in one 
building to provide heating in another).

Comment noted.

FCSC1 General

The comments that follow are organized by page number. Overall, staff appreciates that many 
of the county's comments on the March 2013 draft Real Property Master Plan (RPMP) have 
been incorporated into the March 2014 draft of the RPMP. In some instances, it appears as 
though some of these comments, while addressed in this draft of the RPMP, were not 
addressed in corresponding sections of the DEIS. Where applicable, these inconsistencies are 
noted within this appendix.

See responses below.

FCSC2 ES-29 Cultural Resources (line 321) This line should read "Section 106 of the National Historic Preservation Act of 1966" 
not "National Register."

The text has been corrected.

FCSC3
ES-32, ES-40, 3-

327, 3-329, 3-332, 
3-333, 3-336

Asbestos 
(Geology, 

Topography and 
Soils)

These pages identify the potential for asbestos-containing parent material. Naturally- occurring 
asbestos is not a concern anywhere on or near Fort Belvoir or in the coastal plain in general.

Text in the ES and Section 3.7 has been revised to reflect that no 
effect on soils/bedrock that may contain asbestos. 

FCSC4 2-5 Land Use 
(Figures)

The legend of the proposed land use plan (Figure 2.2) does not match precisely the legend of 
the same proposed plan map as shown on page 3-18 of the March 2014 Draft Installation VDP. 
One map identifies "development constraints," while the other identifies "constrained 
development areas." There is also a difference in how the training land use category is 
identified. Further, an area of development constraint east of Heller Road in the Fort Belvoir 
North Area (FBNA) is not depicted consistently on these maps.

Both referenced figures have been reviewed, revised, and made 
consistent with each other.

FCSC5 2-7 Land Use   

Table 2-1 indicates that, under the proposed land use plan, there would be an addition of 11 
acres of developable land in comparison to the current plan. Please clarify why would there be a 
change in developable acreage, and identify where the additional developable area is located.

The data presented in Table 2-1 have been revised and refined, 
eliminating the difference noted in the comment. 

FCSC6 2-17 NMUSA

Figure 2-4, the map of proposed short-term projects, identifies four phases for the National 
Museum of the U.S. Army. The first phase is identified to the west of subsequent phases. It was 
county staff's understanding that the westernmost component of the museum (project 27) would 
not be constructed first.

Project 27 is the infrastructure portion of the NMUSA and must 
be constructed first to provide utilities, access and parking to the 
site. 

Suggested Corrections 
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FCSC7 2-25 PX Demolition

(lines 699-701) This sentence states that the former Post Exchange (PX) will be demolished. 
This sentence should be updated to reflect that the former PX has been demolished, consistent 
with the status listed on page 2-13 (Table 2-2) and elsewhere in the document.

The text has been revised accordingly.

FCSC8 2-47 LT4

Table 2-4 lists the Administrative Campus District as project LT 4. The description of this project 
includes the demolition of the existing DeWitt Army Community Hospital. Staff understands that 
the demolition of the hospital is expected to occur within the short-term timeframe of the RPMP, 
as it is currently listed on the FY 2014 Facilities Reduction Program. This should be reflected 
accordingly within the DEIS.

Demolition of the DeWitt Hospital is anticipated for 2015. The 
project description has been revised accordingly.

FCSC9 2-58 Alternative 2

The DEIS indicates that Alternative 2 would include full implementation of the preferred 
alternative with the exception that project LT9, a secure campus for up to 7,500 personnel within 
the FBNA, would not be pursued. However, Table 2-6 indicates that there would be only a 
difference of 6,000 in 2030 employment between the preferred alternative and Alternative 2. It is 
not clear if it is assumed that, for the preferred alternative, 1,500 employees would be phased in 
after 2030. If this is not the case, please identify why the difference would only be 6,000 
employees rather than 7,500 employees.

This is the result of the fluctuation and multiple roundings  of the 
anticipated numbers of new employees under Alternative 2 as the 
alternative was being developed. The use of  a larger total 
number of employees in the EIS (difference of 6000 instead of 
7500) resulted in a somewhat conservative assessment of the 
impacts of Alternative 2 and does not substantially affect the 
findings of the EIS.   

FCSC10 2-60 Alternative 2

Within the discussion of Alternative 2, transportation concerns resulting from the 2005 BRAC 
process are mentioned. As a result of these concerns, the Washington Headquarters Services 
was moved to the Mark Center in Alexandria, and a Memorandum of Agreement (MOA) was 
established, capping employee population at 8,500 pending further transportation 
improvements. This discussion should mention the MOA and discuss if and how this may impact 
future development at FBNA.

The transportation improvements required, specifically Fairfax 
County Parkway Phases 3 and 4, have been completed. 
The commitments made under the MOA among Fort Belvoir, 
FHWA, VDOT (VDOT Project #R000-029-249, PE-108, C-514, 
RW-214) have been fulfilled. 

FCSC11 3-18 Capitalization/ 
Correct Use

(line 401) The citation within this sentence does not match the reference listed in Chapter 7 
(page 7-3). The words "comprehensive plan" should be capitalized and replaced with "Fairfax 
County Comprehensive Plan" in this sentence, to clarify this is a county document.

The text has been corrected accordingly.

FCSC12 3-18 and 3-24 Accotink Village

A discussion of Accotink Village is presented within the section on the Fairfax County 
Comprehensive Plan. The area is described as a specific area with special or unique 
characteristics and notes that it is not considered a formal planning district. It should be noted 
that Accotink Village is located within the Lower Potomac Planning District. Additionally, there 
are existing multifamily residential units along Richmond Highway that should be noted in the 
description of existing uses in this area.

The information provided has been incorporated in the text.

FCSC13 3-21 Historic Overlay 
Districts

Figure 3.1-4 illustrates planning districts within the vicinity of Fort Belvoir, and also contains the 
locations of nearby Historic Overlay Districts (HODs). It should be noted that the Historic 
Overlay Districts are a zoning district, not sub-areas of the Comprehensive Plan. To clarify this, 
it is suggested that a statement for the HODs be inserted on page 3-25 following Accotink 
Village. "Fairfax County Historic Overlay Districts are created for the purpose of promoting the 
general welfare, education, and recreational pleasure of the public,, through the perpetuation of 
those general areas or individual structures and premises that have been officially designated 
by the Board of Supervisors as having historic, architectural, archaeological or cultural 
significance."

The proposed text has been incorporated into Section 3.1.1.4. 

FCSC14 3-23
FC 

Comprehensive 
Plan 

The word "shall" is used in discussing Comprehensive Plan recommendations for the Lower 
Potomac and Springfield Planning Districts. When referring to Comprehensive Plan 
recommendations, any use of the word "shall" should be replaced by a less prescriptive word 
(such as "should"), as the Comprehensive Plan is a guide for future development and is not 
legally binding.

The text of the EIS has been revised in accordance with this 
comment.
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FCSC15 3-23 and 3-24
FC 

Comprehensive 
Plan 

Planning objectives for each of the planning districts near Fort Belvoir are summarized on these 
pages. However, not all of the objectives for each district are listed, and it is unclear as to why 
some objectives were omitted. In particular, objectives related to the identification of heritage 
resources and the support of mass transit are not included, despite their relevance to the future 
growth of Fort Belvoir.

The intent of this section is to include selected planning 
objectives for each planning district that broadly characterize 
those districts rather than provide a comprehensive listing of 
every planning objective. The focus of the selection was on land 
use and other factors most relevant to the construction actions 
proposed in the RPMP. Keeping this in mind, the referenced text 
was reviewed against the Comprehensive Plan and additions or 
clarifications were made to address this comment.  

Tables 3.1-3 and 4.1 contain a list of current and future off-post development projects. This list 
is generally consistent with the planning initiatives outlined on pages 3-6 and 3-7 of the VDP. In 
commenting on the RPMP draft form March 2013, staff noted that project number 6, General 
Services Administration Warehouse Framework Plan, was adopted as a component of the 
Springfield Connectivity Study Plan amendment referenced in project number 3 and should not 
be listed as a separate study. This change was reflected in the March 2014 RPMP document, 
but has not been reflected in the DEIS. This table should be revised to be consistent with the 
information provided in the March 2014 VDP. Additional comments on this table are as follows:

The table and associated Figure 3.1-5 were amended to ensure 
consistency with the VDP.

   - The description for project number 3 states that "Springfield Metro Center Industrial Park 
parcels are being reviewed for rezoning as a mixed-use zoning district. This rezoning was 
approved in May 2012.

The text was revised accordingly. 

   - Project number 9, Kingstowne Town Center, has largely been built out, particularly with the 
planned number of residential uses. It is unclear as to where the 230,000 square feet of retail 
refers. If this is the existing retail use, this should be clarified in the item description.

The description of this development has been updated.

FCSC17 3-28

Current and Future 
Off-Post 

Development 
Projects 

The discussion of current and future development near Fort Belvoir contains information about 
amendments that have been made to the Comprehensive Plan, which is generally consistent 
with the discussion of planning initiatives outlined on page 3-6 of the VDP. In commenting on 
the RPMP draft from March 2013, staff noted that the 2008 BRAC Area Plans Review (APR) 
cycle was incorrectly identified as the "annual Plan Review" cycle. Additionally, staff noted that 
during this cycle, 14 nominations to amend the Comprehensive Plan were adopted, not 11. The 
paragraph generally characterizes the changes to the Plan as allowing for rezoning from 
industrial use to office use; however, only three of the adopted Plan changes were of this 
nature. Of the 14 adopted changes, only seven are in the vicinity of FBNA and the General 
Services Administration (GSA) warehouse. Other adopted Plan changes were located along the 
Richmond Highway Corridor and near the Huntington Metrorail Station. To reflect this, some 
modifications were made in the March 2014 RPMP document; however, these changes were 
not reflected in the DEIS. This section should be revised to be consistent with the information 
provided in the March 2014 VDP, inclusive of staff comments contained on Appendix A, pages 
A-11 through A-12 of this document.

The text has been revised in accordance with this comment and 
the VDP.

FCSC18 3-116 Socioeconomics

Table 3.2-28 provides a summary of socioeconomic impacts. The impact for Alternative 1 in the 
first item, "Short-term increased employment and income from construction spending and labor," 
is listed as "Beneficial Less than significant adverse." Based on descriptions within the 
document, it is assumed that this impact should be "Beneficial."

The table was corrected.

Section 3.3.1.3 appears to be taken from an earlier draft of the RPMP, which has since been 
revised. This should be updated to match the revised RPMP language in the March 2014 draft 
document. Specific comments are as follows:

The text was revised to ensure consistency with the RPMP.

FCSC16
3-26 and 3-27; 4-7 

and 4-8; Tables 
3.1-3 and 4.1

Current and Future 
Off-Post 

Development 
Projects 
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   - 3-122 (lines 115 and 118): The plantation/estate was called Belvoir, not Belvoir Mansion. 
The word "mansion" specifies the house itself. The Belvoir Mansion Ruins are on the National 
Register of Historic Places. It is suggested that the word "Mansion" instead of "Manor" should 
be used throughout the document for consistency when referring to house or ruins of the house.

See above.

   - 3-122 (lines 121 and 122): Since the War of 1812 Battle of the White House is mentioned 
here, and the White House fishery is noted on line 133, it is recommended that one sentence 
regarding the battle be inserted starting on line 134 before the sentence beginning "During the 
Civil War...." A suggested sentence is within the RPMP VDP (page 2-19, last sentence under 
the subheading The 18th Century ).

See above.

   3-122 (lines 124 and 125): Woodlawn was built in the 19th century, but the rest of the 
sentence refers to the 18th century. This language has been revised in the March 2014 draft of 
the RPMP (VDP page 2-19). Please revise this sentence to be consistent with the RPMP 
language.

See above.

Table 3.3-3 lists Historic Architectural Resources within and near Fort Belvoir. The following 
revisions to this table are suggested:

Changes were made as suggested.

   - 3-132: Camp A. A. Humphreys' Pump, et al: add Fairfax County Historic Site See above.

   - 3-133: U.S. Army Package, et al: add Fairfax County Historic Site See above.

   - 3-133: Thermo-Con: add Fairfax County Historic Site See above.

   - 3-134: The current Woodlawn Baptist Church was built in 1998 (sanctuary) and 1969 
(previous additions to now demolished church still extant). The demolished church is the Fairfax 
County Historic Site, not the current church. The contributing status of current church should be 
confirmed with VDHR since there is conflicting information in the Virginia Cultural Resource 
Information System (V-CRIS) (see 029-0070). References to the demolished church, current 
church and cemetery should be separated to distinguish listing statuses.

See above.

FCSC21 3-133 Cultural Resources

Washington's Distillery is not a Fairfax County Historic Site, nor is it listed on neither the 
National Register of Historic Places (NRHP) nor the Virginia Landmarks Register (VLR). Only 
the grist mill is listed. It is suggested that the contributing status of the Distillery be confirmed 
with the Virginia Department of Historic Resources (VDHR). The references to the distillery and 
grist mill should be separated to distinguish the listing statuses.

The referenced properties are considered one resource called 
"George Washington's Distillery and Grist Mill" consistent with the 
Section 106 process and programmatic agreement for the US 
Route 1 widening project, to which the VA SHPO was a 
signatory. The site is recorded as VDHR Site  029-0330 and is a 
contributing element to the Woodlawn Historic District.

FCSC22 3-139 Cultural Resources (line 475) Insert "and in the Fairfax County Inventory of Historic Sites in 2006." The text was edited as requested.

FCSC23 3-139 Cultural Resources (line 487) Insert "It is also listed in the Fairfax County Inventory of Historic Sites." The text was edited as requested.

FCSC24 3-140 Cultural Resources (line 503) Insert "It was listed in the Fairfax County Inventory of Historic Sites c. 1997." The text was edited as requested.

FCSC25 3-140 Cultural Resources
(line 534) This sentence states that Woodlawn "is NHL-listed in the Virginia Landmarks 
Register." This statement should be revised to distinguish that it is a National Historic Landmark 
(NHL) and is also listed in the VLR.

The text was revised accordingly.

FCSC26 3-141 Cultural Resources

(lines 542 through 545, 579) Please note the construction date of distillery, and that it is non-
contributing to NRHP, VLR and is not a Fairfax County Historic Site. It is also noted that just the 
grist mill, not the distillery, contributes to the Woodlawn Historic Overlay District.

See response to Comment FCSC 21.

FSCS27 3-141 Cultural Resources
(lines 562 through 567) The 1872 church should be referred to in the past tense, as it no longer 
exists. The current Woodlawn Baptist Church is not a Fairfax County Historic Site. The listing 
refers to original church, which has been demolished.

The text was edited accordingly.

FCSC19 3-122 through 3-
125

Consistency with 
RPMP

Cultural Resources3-132 through 3-
136FCSC20
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FCSC28 3-142 Spelling/grammar (line 599) It appears that a word or words are missing here. Please clarify the first bullet point. The text was corrected.

FCSC29 3-184 Transportation
(lines 78-107) Planned improvements for other facilities are summarized in Section 3.4.1.1. The 
sub-section summarizing US Route 1 should include language stating Fairfax County's plans to 
widen this road to six lanes through the entire corridor.

The text was revised accordingly.

FCSC30 3-187 Transportation Figure 3.4-2 should reflect the Metrorail Silver Line, slated to open mid-2014. The figure was updated. 

FCSC31 3-189 Transportation

The Fairfax County Comprehensive Plan also calls for High-Occupancy Vehicle (HOV) lanes on 
the Fairfax County Parkway, in addition to the planned six lanes and various grade-separated 
interchanges. It should also be noted that the Fairfax County Parkway is only recommended to 
be widened to 6 lanes west of I-95. The text suggests that it will be widened for the section 
between I-95 and US Route 1.

The text was revised accordingly. None of the CLRP 
improvement projects on Fairfax County Parkway are located 
east of I-95.  However, interchange improvements along the 
Parkway have been suggested as part of the Route 1 Widening 
Project and in conjunction with the proposed Museum of the 
Army.

FCSC32 3-189 Transportation

The Mount Vernon Memorial Highway and George Washington Memorial Parkway are located 
to the east of Fort Belvoir. The description of this roadway should be updated to reflect that the 
Mount Vernon National Park is the southern terminus of the George Washington Memorial 
Parkway.

The text was revised accordingly.

FCSC33 3-190 Transportation (line 153) "Express Lanes" should be capitalized. The text was edited as requested.

FCSC34 3-190 Transportation

The discussion of the widening of Rolling Road states that the county "wants" this roadway to be 
four lanes. This discussion should be updated to reflect that this facility is currently two lanes, 
but is planned for four on the Fairfax County Transportation Plan. Rolling Road changes to 
Pohick Road at I-95. Both road names should be referenced in the description. The discussion 
of local opposition to planned road widenings is inappropriate in this context.

The text was revised accordingly.

FCSC35 3-191 Transportation The last sentence in the North Post Roadway Network should end with a period, not a colon. Corrected.

FCSC36 3-193 Transportation Under "Access to/from Fairfax County Parkway," it is stated that there are two Access Control 
Points (ACPs); however, three are discussed.

Corrected.

FCSC37 3-193 Transportation
The discussion of FBNA is unclear. It is stated that there are traffic control points in this area. It 
is unclear if a traffic control point is different than an ACP. This distinction should be clarified.

There is no difference. The text was revised to use only "access 
control point (ACP)." 

FCSC38 3-194 Transportation
When discussing transit accessibility, the ongoing Virginia Department of Rail and Public 
Transportation (VDRPT) US Route 1 Alternatives Analysis should be mentioned.

This study is referenced further down in the EIS (See Comment 
FCSC 40).

FCSC39 3-199 Transportation Please verify if the Fairfax County Paved Trails and Bicycle Routes shown as existing on Figure 
3.4-4 exist. This map does not appear to be accurate.

The figure was reviewed and corrected as needed. 

FCSC40 3-203 Transportation
The acronym for the Virginia Department of Rail and Public Transportation should be modified 
to VDRPT.

Changed to DRPT (this is the acronym used by the agency). Also 
updated the study description as of December 2014.

FCSC41 3-204 Figure Reference (line 608) This figure reference is incorrect; it should refer to Figure 3.4-6. Corrected.

FCSC42 3-209 Transportation
(line 633) The reference to the 2012 Route 1 Countywide Transit Network Study should be 
modified to "2012 Countywide Transit Network Study" as it was not limited to the Route 1 
corridor.

Corrected as requested.

FCSC43 3-209 Transportation The VDRPT Route 1 Multimodal Alternatives Analysis should be listed as a relevant study. Added to list.

FCSC44 3-268 Transportation Under Recommendation 11, in the description column, "ransportation" should be corrected to 
"transportation."

Corrected.

FCSC45 3-351
Chesapeake Bay 

Preservation 
Ordinance

The county's Chesapeake Bay Preservation Ordinance identifies redevelopment as an allowed 
use in Resource Protection Areas (RPAs). This is not recognized within the discussion of RPAs.

Added to the text.
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FCSC46 3-374 Consistency with 
RPMP

It is stated that the Accotink Creek Conservation Corridor on the Fort Belvoir North Area is 204 
acres in size, while page 2-10 of the VDP identifies this area as containing 191 acres. 
Whichever figure is in error should be corrected.

Accotink Creek Conservation Corridor on FBNA is 191 acres. 
Text corrected in EIS.

FCSC47 3-425 and 3-426 Utilities

Under the discussion of water supply, the text should be revised to indicate that there are 
multiple wholesale customer agreements. Additionally, the FBNA is not yet receiving service 
from Rolling Road. This section, beginning on line 39, should be revised as follows: "A 36-inch 
water supply line along Backlick Road provides potable water to FBNA along its perimeter. A 16-
inch water supply line in Rolling Road will also provide potable water to FBNA along its 
perimeter in the future."

The text was revised accordingly.

FCSC48 3-426 Utilities Within Table 3.10-1, the figures for usage are not consistent with the text on page 2-60 of the 
VDP.

The figures have been made consistent with the VDP.

FCSC49 3-426 Utilities

(lines 47 and 48) Revise sentence beginning line 47 to read: "The current purchased capacity 
for potable water from Fairfax Water for the Main Post is 4.6 mgd (peak flow) and for FBNA, is 
3.0 mgd (peak flow). When the demand reaches 80 percent of the purchased capacity at either 
the Main Post or the FBNA, the Virginia Department of Health, the regulating authority, requires 
submission of plans for system upgrades."

The text has been revised accordingly.

FCSC50 3-443 Utilities

(line 386) This sentence should be revised to read "As noted in Section 3.10.1.1, when the 
water demand reaches 80 percent of the 4.6-mgd or 3.0-mgd purchased capacity for Main Post 
and FBNA respectively, the Virginia Department of Health requires submission of a plan for 
system upgrades." Subsequent calculations should be revised to reflect separate thresholds for 
the 80 percent calculation (pages 3-443, 3-445, 3-452, 3-457, 3-458).

The text was revised accordingly. 

FCSC51 3-444 Utilities
(line 389) This sentence should be revised to distinguish that Fairfax Water is a separate entity 
from the county government, as follows: "Fairfax Water staff indicate that their existing water 
system has adequate capacity…"

The text was revised as requested. 

FCSC52 F-83, F-84 and F-
90 Figures There are inconsistencies among the Water Resources Small Area maps (Appendix F) in regard 

to RPA boundaries near the Post Exchange (PX) and Commissary.
The figures were revised.
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DOI1 Not Specified (NS) ST-9

Consideration of expanding projects ST-9 Family Travel Camp 
Phase I and ST-31 Family Travel Camp Phase 2 to include 
camping facilities along the shoreline for paddle-in camping 
access could be considered.  “Eligible citizens” are listed as 
those to be provided access to the site and consideration to 
connect this site to the network of other paddle-in camping 
facilities on the Potomac could be promoted. 

Fort Belvoir is an access-controlled, active military facility 
and providing or encouraging access from the water is not 
compatible with security requirements. 

DOI2 NS Recreational Trails

Additionally, Captain John Smith Chesapeake National Historic 
Trail and Star-Spangled Banner National Historic Trail 
interpretive signage describing the cultural significance of the 
history of the land of Fort Belvoir could be considered. 

Comment noted. 

DOI3 NS Recreational 
Amenities

Along the proposed trails, any river overlooks or other 
associated public access amenities planned for the facility could 
be considered for inclusion towards the public access goals of 
Executive Order 13508, as referenced on page 3-344.

 See response to Comment DOI 1.

DOI4 NS Recreational 
Amenities

Areas identified as least suitable for development could be 
considered as potential areas for increased recreation elements 
such as trails, canoe/kayak launch sites and water/natural area 
overlooks.  Specifically, the Southwest Area could provide 
excellent opportunities to incorporate trails for hiking/biking and 
connections to the Potomac Heritage NST along Route 1 as 
well as internal trail connections to the Institution.  These 
recreational activities would not present a conflict to any future 
plans for development, are of relatively low cost, support the 
mission to provide outstanding amenities to the Fort Belvoir 
residents and community.  

Fort Belvoir is an access-controlled, active military facility 
and providing or encouraging access from the water is  not 
compatible with security requirements. Furthermore, the 
Southwest Area is an active training area, which is not 
compatible with certain recreational uses.

DOI5 NS Recreational Trails

Increased public access and increasing the visitor experience 
and visibility of Captain John Smith Chesapeake National 
Historic Trail and Star-Spangled Banner National Historic Trail 
National Trails-related interpretation, as outlined in the Potomac 
Segment Plan, could be added to the list of Comprehensive 
Plans on page 3-25.  The Potomac Segment Plan could be 
utilized to address additional short and long-term projects. 

Fort Belvoir recently signed an MOU with NPS and NCPC 
to assess the Potomac Heritage Trail and all other trails 
within this area. 

Table A-3: Comments from the the Department of the Interior/National Park Service and Responses
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DOI6 NS Recreational Trails 
(Impacts)

Many archaeological sites near short-term and long-term 
projects are identified in Table 3.3-2 of the Draft EIS and are 
detailed in the Integrated Cultural Resources Management 
Plan.  Several are identified as either prehistoric sites related to 
Native Americans or sites that contain remnants possibly 
associated with the War of 1812.  All trail resources that could 
be potentially impacted – or discovered – by proposed projects 
should follow NEPA and Section 106 guidelines to ensure 
proper consideration and review.

As a federal entity, Fort Belvoir complies with the 
applicable requirements of Section 106 and NEPA as part 
of its planning process for all proposed actions and 
undertakings on the post.

DOI7 NS Recreational Trails 
(Impacts)

It should be noted that the Virginia State Historic Preservation 
Office considers both Captain John Smith Chesapeake National 
Historic Trail and Star-Spangled Banner National Historic Trail 
to be eligible for inclusion on the National Register and that any 
potential impacts to the resources, including historical such as 
archaeologic, as well as vegetative within the existing viewshed, 
should be reviewed as part of the National Historic Preservation 
Act Section 106 process according to NEPA standards.

As a federal entity, Fort Belvoir reviews the potential 
effects of its undertakings on National Register of Historic 
Places-listed or -eligible cultural resources in compliance 
with Section 106 and in consultation with the Virginia 
SHPO and, if applicable, the Maryland SHPO. As 
explained in the EIS, Section 106 review of the projects 
comprising the proposed action has been or will be 
completed on a project-by-project basis. Fort Belvoir is in 
the process of developing a Maintenance, Operations, and 
Development Programmatic Agreement (MOD PA) 
designed to streamline Section 106 compliance at Fort 
Belvoir. Both the Virginia SHPO and the Maryland SHPO 
are parties to the PA. The DEIS was provided to both 
SHPOs for review.

DOI8 NS Recreational Trails 

Incorporation of Star-Spangled Banner National Historic Trail 
related resources to the proposed National Museum of the US 
Army should be considered.  Fort Belvoir is adjacent to this 
National Trail that commemorates the stories of the people and 
places throughout the Chesapeake Region for War of 1812.  
The trail traces American and British troop improvements, 
introduces visitors to communities affected by the war, and 
highlights the Chesapeake region’s distinctive landscapes and 
waterways.

Comment noted.

Additional Recreational Trails 

Through the National Capital Planning Commission, the 
National Park Service provided edits to text pertaining to 
recreational trails in the DEIS (see copy in this appendix). 

The edits were incorporated in the EIS
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Surface Waters and 
Wetlands 

In general, DEQ recommends that stream and wetland impacts be avoided to the maximum 
extent practicable. To minimize unavoidable impacts to wetlands and waterways, DEQ 
recommends the following practices:

As indicated in Section 3.9.3.4 of the EIS, Fort Belvoir avoids stream and 
wetland impacts to the maximum extent practicable, and if they cannot be 
avoided, minimizes project impacts by employing the practices described 
in Comments VA1a and VA1b.

• Operate machinery and construction vehicles outside of stream-beds and wetlands; use 
synthetic mats when in-stream work is unavoidable.
• Preserve the top 12 inches of trench material removed from wetlands for use as wetland 
seed and root-stock in the excavated area.
• Design erosion and sedimentation controls in accordance with the most current edition of 
the Virginia Erosion and Sediment Control Handbook. These controls should be in place prior 
to clearing and grading, and maintained in good working order to minimize impacts to State 
waters. The controls should remain in place until the area is stabilized.
• Place heavy equipment, located in temporarily impacted wetland areas, on mats, geotextile 
fabric, or use other suitable measures to minimize soil disturbance, to the maximum extent 
practicable.

As indicated in Section 3.9.3.4 of the EIS, Fort Belvoir avoids stream and 
wetland impacts to the maximum extent practicable, and if they cannot be 
avoided, minimizes project impacts by employing the practices described 
in Comments VA1a and VA1b. 

 • Restore all temporarily disturbed wetland areas to pre-construction conditions and plant or 
seed with appropriate wetlands vegetation in accordance with the cover type (emergent, 
scrub-shrub, or forested). The applicant should take all appropriate measures to promote 
revegetation of these areas. Stabilization and restoration efforts should occur immediately 
after the temporary disturbance of each wetland area instead of waiting until the entire 
project has been completed.
• Place all materials which are temporarily stockpiled in wetlands, designated for use for the 
immediate stabilization of wetlands, on mats, geotextile fabric in order to prevent entry in 
State waters. These materials should be managed in a manner that prevents leachates from 
entering state waters and must be entirely
removed within thirty days following completion of that construction activity. The disturbed 
areas should be returned to their original contours, stabilized within thirty days following 
removal of the stockpile, and restored to the original vegetated state.
• Flag or clearly mark all non-impacted surface waters within the project or right-of-way limits 
that are within 50 feet of any clearing, grading, or filling activities for the life of the 
construction activity within that area. The project proponent should notify all contractors that 
these marked areas are surface waters where no activities are to occur.
• Employ measures to prevent spills of fuels or lubricants into state waters.

As indicated in Section 3.9.3.4 of the EIS, Fort Belvoir avoids stream and 
wetland impacts to the maximum extent practicable, and if they cannot be 
avoided, minimizes project impacts by employing the practices described 
in Comments VA1a and VA1b. 

(Requirements)

A Joint Permit Application (JPA) must be submitted to VMRC for any potential impacts under 
the agency's jurisdiction. In addition, the initiation of the VWPP review process is 
accomplished through the submission of a JPA (form MRC 30-300) to VMRC. Upon receipt 
of a JPA for any proposed surface waters impacts, VWPP staff at DEQ-NRO will review the 
proposed project in accordance with the VWPP program regulations and guidance.

Noted. Fort Belvoir submits a Joint Permit Application when required. 

VA2

Virginia 
Department of 
Game & Inland 

Fisheries (VDGIF)

NS Fisheries Management

DGIF does not have any concerns regarding listed species and designated resources under 
their jurisdiction that exist on Fort Belvoir. Fort Belvoir has a Natural Resources Management 
Plan (NRMP) for the installation, which DGIF reviews and approves. Provided the RPMP is 
consistent with the currently approved NRMP, DGIF does not anticipate it to result in impacts 
upon species or resources under their jurisdiction. 

DGIF concurrence noted.

Not Specified 
(NS)

Virginia 
Department of 
Environmental 

Quality (VADEQ)-
WWPP Program 

Northern Regional 
Office 

(Recommendations) 
VA1

Table A‐4: Comments from the Commonwealth of Virginia and Responses
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VA3 VADEQ NS
Erosion and Sediment 

Control 
(Requirements)

The Army and its authorized agents conducting regulated land-disturbing activities on private 
and public lands in the state must comply with VESCL&R and VSWML&R, including 
coverage under the general permit for stormwater discharge from construction activities, and 
other applicable federal nonpoint source pollution mandates (e.g. Clean Water Act-Section 
313, federal consistency under the Coastal Zone Management Act). Clearing and grading 
activities, installation of staging areas, parking lots, roads, buildings, utilities, borrow areas, 
soil stockpiles, and related land-disturbing activities that result in the total land disturbance of 
equal to or greater than 2,500 square feet in Chesapeake Bay Preservation Area would be 
regulated by VESCL&R. Accordingly, the Army must prepare and implement an erosion and 
sediment control (ESC) plan to ensure compliance with state law and regulations. The ESC 
plan should be submitted to the DEQ Northern Regional Office that serves the area where 
the project is located for review for compliance. The Army is ultimately responsible for 
achieving project compliance through oversight of on-site contractors, regular field 
inspection, prompt action against non-compliant sites, and other mechanisms consistent with 
agency policy. [Reference: VESCL 62.1-44.15 et seq.]

As indicated in Section 3.8.6 of the EIS, Fort Belvoir will ensure that land-
disturbing activities comply with applicable Virginia laws and regulations. A 
bullet was added to 3.8.6  to spell out that Fort Belvoir projects will comply 
with the applicable requirements of VESCL&R and VSWML&R.

VA4 VADEQ NS
Stormwater 

Management 
(Requirements)

DEQ is responsible for the issuance, denial, revocation, termination and enforcement of the 
General Virginia Pollutant Discharge Elimination System (VPDES) Permit for Discharges of 
Stormwater from Construction Activities (previously known as the General Permit for 
Discharges of Storm water from Construction Activities or the Virginia Stormwater 
Management Program (VSMP) permit) for the control of stormwater discharges regulated 
under the Virginia Stormwater Management Act (VSMA), the Virginia Stormwater 
Management Program (VSMP) Regulations. Accordingly, the operator or owner of a 
construction activity involving land disturbance of equal to or greater than 1 acre is required 
to register for coverage under the General VPDES Permit for Discharges of Stormwater from 
Construction Activities and develop a project specific stormwater pollution prevention plan 
(SWPPP). The SWPPP must be prepared prior to submission of the registration statement 
for coverage under the General Permit and the SWPPP must address water quality and 
quantity in accordance with the Virginia Stormwater Management Program (VSMP) 
Regulations.

As indicated in Section 3.8.6 of the EIS, Fort Belvoir will ensure that 
Virginia stormwater and pollution control laws and regulations are followed. 
A bullet was added to Section 3.8.6 to spell out that Fort Belvoir would 
comply with the applicable requirements of VPDES and VSMP.

Chesapeake Bay 
Preservation Areas

In Fairfax County, the areas protected by the Chesapeake Bay Preservation Act, as locally 
implemented, require conformance with performance criteria. These areas include Resource 
Protection Areas and Resource Management Areas (RMAs) as designated by the local 
government. RPAs include:
• tidal wetlands;
• certain non-tidal wetlands;
• tidal shores; and
• a 1 00-foot vegetated buffer area located adjacent to and landward of these features and 
along both sides of any water body with perennial flow.
RMAs, which require less stringent performance criteria, include those areas of the county 
not included in the RPAs.
DEQ-OSWM finds that the proposed project will result in land disturbance on lands 
analogous to locally designated RMA and RPA lands.
DEQ-OSWM determined that the proposed activities will be consistent with the regulations 
and the Chesapeake Bay Preservation Act and the Coastal Lands Management enforceable 
policy of the Virginia Coastal Zone Management Policy, provided the [below] requirements 
are adhered to.

Fort Belvoir will ensure that projects are consistent to the maximum extent 
practicable with the Chesapeake Bay Preservation Act and the Virginia 
Coastal Zone Management Policy and their requirements. 
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Per 9VAC25-830-11 0 of the regulations, site-specific refinement of Chesapeake Bay 
Preservation boundaries would need to be carried out for development on land containing 
RPA features.
(i) Development in Resource Protection Areas
Pursuant to 9 VAC 25-830-140 of the Regulations, land development may be allowed in 
areas analogous to RPA only if it:
o is water dependent;
o constitutes redevelopment;
o constitutes development or redevelopment within a designated Intensely
Developed Area;
o is a new use established pursuant to subdivision 4a of this section;
o is a road or driveway crossing satisfying the conditions set forth in subdivision 1 d of this 
section; or
o is a flood control or stormwater management facility satisfying the conditions set forth in 
subdivision 1 e of this section.

As indicated in Chapter 6 of the EIS, the Army is committed to complying 
with the  Chesapeake Bay Preservation Act and the Virginia Coastal 
Resources Management Program Enforceable Policies and Programs. 

(ii) General Performance Criteria
Development in areas analogous to RMA is subject to general performance criteria found in 
9 VAC 25-830-130 of the Regulations, including requirements to:
• minimize land disturbance (including access and staging areas);
• retain indigenous vegetation; and
• minimize post-development impervious surfaces.
For land disturbance over 2,500 square feet, the project must comply with:
• the requirements of the Virginia Erosion & Sediment Control Handbook, Third
Edition, 1992; and
• stormwater management criteria consistent with water quality protection provisions of the 
Virginia Stormwater Management Regulations (9 V AC 25-870-
1 0).

As indicated in Chapter 6 of the EIS, Fort Belvoir will ensure that projects 
are consistent to the maximum extent practicable with the Chesapeake 
Bay Preservation Act and the Virginia Coastal Zone Management Policy 
and their requirements.

Air Quality

According to the DEQ Air Division, the project site is located in a designated ozone 
nonattainment area and an emission control area for the control of oxides of nitrogen (NOx) 
and volatile organic compounds (VOCs). 
The Army should take all reasonable precautions to limit emissions of NOx and VOCs, 
principally by controlling or limiting the burning of fossil fuels.

As indicated in EIS Section 3.5, Fort Belvoir strives to limit the burning of 
fossil fuels. 

(AQ 
Recommendations) 

(i) Asphalt Paving - In accordance with 9 VAC 5-45-780, there are limitations on the use of 
"cut-back" (liquefied asphalt cement, blended with petroleum solvents) that may apply to 
paving activities associated with the project. Moreover, there are time-of-year restrictions on 
its use during the months of April through October in VOC emission control areas.
(ii) Fugitive Dust - During construction, fugitive dust must be kept to a minimum by using 
control methods outlined in 9 V AC 5-50-60 et seq. of the Regulations for the Control and 
Abatement of Air Pollution. These precautions include, but are not limited to, the following:
• Use, where possible, of water or chemicals for dust control;
• Installation and use of hoods, fans, and fabric filters to enclose and vent the handling of 
dusty materials;
• Covering of open equipment for conveying materials; and
• Prompt removal of spilled or tracked dirt or other materials from paved streets and removal 
of dried sediments resulting from soil erosion.
(iii) Open Burning - If project activities include the open burning of construction material or 
the use of special incineration devices, this activity must meet the requirements under 9 VAC 
5-130 et seq. of the Regulations tor open burning, and may require a permit. The 
Regulations provide for, but do not require, the local adoption of a model ordinance 
concerning open burning. The applicant should contact Fairfax County fire officials to 
determine what local requirements, if any, exist.
(iv) Fuel Burning Equipment - The installation of fuel burning equipment (e.g. boilers and 
generators), may require permitting from DEQ prior to beginning construction of the facility (9 
VAC 5-80, Article 6, Permits for New and Modified Sources). The applicant should contact 
DEQ-NRO for guidance on whether this provision applies.

As indicated in EIS Section 3.5.3.1, Fort Belvoir complies with these 
requirements. 

NS

(Requirements)

VA5 VADEQ

VA6 VADEQ - Air 
Quality Division NS
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HazMats

both solid and hazardous waste issues and sites were generally addressed in the report. 
DLPR staff conducted a cursory database search for zip code 22060 (Fort Belvoir), and 
found one Resource Conservation and Recovery Act (RCRA) site, one Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) site, two Formerly Used 
Defense Sites (FUDS), and thirty-two petroleum release sites. (A detailed list of these sites 
was provided by DLPR - see original - not reproduced here ).

The description of sites in the EIS is correct. Fort Belvoir recognizes that 
there are discrepancies between our presentation and this list and will 
enter into a dialogue to reconcile these issues.

(Recommendations) 

(i) Petroleum Release Sites - DEQ's petroleum contamination (PC) case files may identify 
petroleum releases that should be evaluated by the project engineer or manager to establish 
the exact location of the release, the nature and extent of the petroleum release, and the 
potential to impact the proposed project. The facility representative should contact the Tank 
Program at DEQ-NRO for further information and the administrative records of the PC cases 
which are determined to be in close proximity to the proposed project.
(ii) Database Searches - DLPR recommends that database searches for solid or hazardous 
waste sites should be performed when putting together future NEPA documents related to 
specific projects outlined in the RPMP. DLPR recommends the use of the following 
databases: Permitted Solid Waste Management Facilities Database, CERCLA Facilities 
Database, Hazardous Waste Facilities Database, and Virginia Environmental Geographic 
Information Systems
(VEGIS) search. (Detailed information was provided by DLPR about the databases .)

As indicated in Section 3.11.6 of the EIS, Fort Belvoir will ensure that 
project sites and structures are investigated for contamination as part of 
the planning process.

(Requirements)

(i) Generated Waste - Any soil that is suspected of contamination or wastes that are 
generated during construction-related activities must be tested and disposed of in 
accordance with applicable federal, state, and local laws and regulations.
(ii) Asbestos-containing Material and Lead-based Paint - Any structures being demolished, 
renovated or removed should be checked for
asbestos-containing materials (ACM) and lead-based paint (LBP) prior to construction. If 
ACM or LBP are found, in addition to the federal waste-related regulations mentioned above, 
state regulations 9 VAC 20-80-640 for ACM and 9 VAC 20-60-261 for LBP must be followed.

As indicated in Section 3.11.6 of the  EIS, Fort Belvoir will ensure that 
remediation is carried out for each project as required.

VA8 VADEQ NS
Pesticides and 

Herbicides 
(Recommendation)

DEQ recommends that the use of herbicides or pesticides for construction or landscape 
maintenance should be in accordance with the principles of integrated pest management. 
The least toxic pesticides that are effective in controlling the target species should be used to 
the extent feasible.

Fort Belvoir implements integrated pest management practices as 
described in the EIS.

For the following projects DCR found that natural heritage resources were documented 
within two miles of the project area: L T 3 - 5, 7 - 9; ST 1, 2, 5, 8, 9, 11, 12, 16, 20, 24, 25, 
28, 30, 31, 39, 47 and 50: L TT 4, 5, 7, 9 and 10; STT 3, 5-7. However, due to the scope of 
the activity and the distance to the resources DCR does not anticipate these projects 
adversely impacting natural heritage resources.

Comment noted.

ST 22, 44, 51: according to DCR, these sites are located within the Area T-17 Ravine 
Conservation Site. Conservation sites are tools for representing key areas of the landscape 
that warrant further review for possible conservation action because of the natural heritage 
resources and habitat they support. Conservation sites are given a biodiversity significance 
ranking based on the rarity, quality, and number of element occurrences they contain; on a 
scale of 1-5, 1 being most significant. Area T-17 Ravine Conservation Site has been given a 
biodiversity significance ranking of 81, which represents a site of high significance. The 
natural heritage resource of concern at this site is: Stygobromus phreaticus Northern Virginia 
well amphipod G1/S1/SOC/NL

Figure 3.9-10 shows the precise locations of projects near the T-17 Ravine 
Conservation Site and the accompanying text describes why the projects 
would have no effect on  Stygobromus phreaticus . None of the projects is 
actually located within the T-17 Ravine boundary.

ST 4, STT 1: according to DCR, the Dogue Creek Wetlands Conservation Site is located 
within these project sites. Dogue Creek Wetlands Conservation Site has been given a 
biodiversity significance ranking of 85, which represents a site of general significance. The 
natural heritage resource of concern at this site is:
Glyptemys insculpta Wood turtle G3/S2/NULT. In addition, Dogue Creek and an Unnamed 
Tributary to Dogue Creek have been designated by the VDGIF as a "Threatened and 
Endangered Species Water'' for the wood turtle.

Fort Belvoir conducts surveys for wood turtles when projects have the 
potential to affect wood turtles and will continue to do so. 

VA7
VADEQ - Division 
of Land Protection 
and Revitalization

NS
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LTT 1-3, 5, 6, and 8; STT 3- 5; LT 1, 2, 6, SA and 7; ST 3, 6, 7, 13-15,17-19, 21, 23, 26, 27, 
29, 32-38, 40-43, 45, 46, 48, 49 and 52: according to DCR, the Accotink Wetlands 
Conservation Site is located downstream from these project sites. Accotink Wetlands 
Conservation Site has been given a biodiversity significance ranking of B3, which represents 
a site of high significance. The natural heritage resources of concern at this site are: 
Bolboschoenus fluviatilis River bulrush G5/S2/NUNL; Ranunculus ambigens Water-plantain 
crowfoot G4/S1/NUNL; Tidal Freshwater Marsh (Mixed High Marsh Type) G3/S4/NUNL
In addition, the Accotink Bay- Gunston Cove Stream Conservation Unit is located 
downstream from the project sites. Stream Conservation Units (SCUs) identify stream 
reaches that contain aquatic natural heritage resources, including 2 miles upstream and 1 
mile downstream of documented occurrences, and all tributaries within this reach. SCUs are 
also given a biodiversity significance ranking based on the rarity, quality, and number of 
element occurrences they contain. The Accotink Bay- Gunston Cove SCU has been given a 
biodiversity ranking of B5, which represents a site of general significance. The natural 
heritage resources associated with this site are: Lampsilis radiata Eastern lampmussel 
G5/S2S3/NUNL; Glyptemys insculpta Wood turtle G3/S2/NULT.

Fort Belvoir will ensure that all stormwater requirements are met for new 
projects, which will minimize site runoff and further degradation of streams. 
Further, as described in Section 3.8.6 of the EIS, Fort Belvoir is proposing 
to mitigate cumulative impacts on water resources by restoring 17 
degraded stream segments and cumulative impacts on all natural 
resources by adding 65 acres of land to the Accotink Bay Wildlife Refuge 
and 110 acres of land to the Fort Belvoir Forest and Wildlife Corridor. 

ST 23: according to DCR, the Fort Belvoir Proving Ground Conservation Site is located within 
the project site. Fort Belvoir Proving Ground Conservation Site has been given a biodiversity 
significance ranking of B3, which represents a site of high significance. The natural heritage 
resource of concern at this site is:
lsotria medeoloides Small whorled pogonia G2/S2/L T /LE. Due to the potential for this site to 
support populations of small whorled pogonia, DCR
recommends an inventory for the resource in this project area as well as any other suitable 
habitat area prior to any forest clearing. With the survey results DCR can more accurately 
evaluate potential impacts to natural heritage resources and offer specific protection 
recommendations for minimizing impacts to the documented resources.

Fort Belvoir conducts surveys for small whorled pogonia when projects 
have the potential to affect this species and will continue to do so. 

State-listed Plant and 
Insect Species

Under a Memorandum of Agreement established between VDACS and DCR, DCR 
represents VDACS in comments regarding potential impacts on state-listed threatened and 
endangered plant and insect species. DCR did not comment on insect species. Due to the 
short-term project 23 site abutting a possible habitat for small whorled pogonia, DCR 
reiterates the need for a survey of the site. The DEIS (page 3-412) states that it is Fort 
Belvoir's policy to require a survey for the plant species at any site where the habitat may be 
suitable, prior to the building permit being issued.

Project ST 23 has been moved and will now be incorporated into the 
nearby remote inspection facility (RIF). Therefore, the footprint of the 
project is much reduced and will only affect the area around the RIF, which 
was disturbed for construction in 2010-2011. As a result, no potential 
habitat for small whorled pogonia would be disturbed.

State Natural Area 
Preserves

DCA recommends a survey for the Small whorled pogonia. Survey results should be 
coordinated with DCR-DNH and USFWS. Upon review of the results, if it is determined the 
species is present, and there is a likelihood of a negative impact on the species, DCR-DNH 
will recommend coordination with VDACS to ensure compliance with Virginia's Endangered 
Plant and Species Act.

See response to previous comment.

(i) Erosion and Sediment Control, and Stormwater Management - To minimize adverse 
impacts to the aquatic ecosystem as a result of the proposed
activities, DCR recommends the implementation of and strict adherence to applicable state 
and local erosion and sediment control/storm water management laws and regulations as 
stated on page 3-409 of the DEIS.
(ii) Natural Heritage Resources - Contact DCR-DNH to secure updated information on 
natural heritage resources if the scope of the project changes and/or six months has passed 
before it is utilized. New and updated information is continually added to the Biotics Data 
System.

As described in Section 3.8 of the EIS, Fort Belvoir strictly adheres to 
applicable state and local erosion and soil control/stormwater management 
laws and regulations. NEPA documentation will be prepared for new 
projects, and part of the process will include checking for updated natural 
heritage resources information.

Natural Heritage 
Resources

VA9

Virginia 
Department of 

Conservation and 
Recreation 
(VADCR)

NS
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(iii) General Recommendations - DCR supports:
• Time-of-year-restrictions (TOYRs) protective of rare, threatened and endangered species, 
as stated on p. 3-409 of the "Draft EIS for Short-term Projects and Update of the Real 
Property Master Plan for Fort Belvoir, Virginia", dated August 2014, Volume 1.
• Adherence to Army Regulation 200-1 Environmental Protection and Enhancement and the 
Integrated Natural Resources Management Plan as stated on page 3-373 of the Draft EIS, 
the Fort Belvoir Tree Removal and Protection Policy as stated on page 3-409 and the 
addition of lands to Fort Belvoir's protected Forest and Wildlife Corridor and Accotink Bay 
Wildlife Refuge as stated on page 5-4.
• Fort Belvoir's active invasive species management program, and their continuation to 
monitor the spread of invasive plant species and take active
measures, particularly near known special species habitats or any of the rare plant 
communities as stated on page 3-413.

Comment noted. 

Wildlife Resources 
and Protected Species

DGIF does not have any concerns regarding listed species and designated resources under 
their jurisdiction that exist on Fort Belvoir. Fort Belvoir has a Natural Resources Management 
Plan (NRMP) for the installation, which DGIF reviews and approves. Provided the RPMP is 
consistent with the currently approved NRMP, DGIF does not anticipate it to result in impacts 
upon species or resources under their jurisdiction.

DGIF concurrence noted. The RPMP is consistent with the currently 
approved INRMP.

(i) General Protection of Wildlife Resources - DGIF routinely offers the following 
recommendations to minimize overall impacts to wildlife and natural resources:
• Avoid and minimize impacts to undisturbed forest, wetlands, and streams to the fullest 
extent practicable.
• Maintain undisturbed naturally vegetated buffers of at least 1 00 feet in width around all on-
site wetlands and on both sides of all perennial and intermittent streams.
• Maintaining wooded lots to the fullest extent possible.
• Adhere to a time-of-year restriction protective of resident and migratory songbird nesting 
from March 15 through August 15 of any year for all tree removal and ground clearing.
• Adhere to erosion and sediment controls during ground disturbance.
• Design stormwater controls to replicate and maintain the hydrographic condition of the site 
prior to the change in landscape. This should include, but not be
limited to, utilizing bioretention areas, and minimizing the use of curb and gutter in favor of 
grassed swales. Bioretention areas (also called rain gardens) and
grass swales are components of Low Impact Development (LID). They are designed to 
capture stormwater runoff as close to the source as possible and
allow it to slowly infiltrate into the surrounding soil. They benefit natural resources by filtering 
pollutants and decreasing downstream runoff volumes.

Fort Belvoir already carries out these recommendations to the maximum 
extent possible and will continue to do so for future projects. 

DGIF does not generally support proposals to mitigate wetland impacts through the 
construction of stormwater management ponds, nor does it support the creation of instream 
stormwater management ponds.

Noted.

DOF concurs with the Army's approach to cluster new construction or redevelopment in 
areas that are already developed wherever possible. This will aid the avoidance of 
environmentally-sensitive areas, including forestland and minimize the impact on the 
environment. DOF notes that Fort Belvoir's Tree Removal and Protection Policy and forestry 
practices are equivalent to or more protective than DOF recommended practices. Therefore, 
DOF has no concerns with regard to forest health issues related to tree removal during 
project implementation. Fort Belvoir's 2:1 tree replacement plan meets DOF statewide 
mitigation objectives for retaining or replacing lost forestland.

DOF concurrence noted.

(Recommendations) 

DOF recommends that alternative, "out of kind", mitigation measures not be used in place of 
reforestation and direct tree replacement, in light of the 16,000 acres of forestland that are 
lost on average per year in Virginia due to development. In northern Virginia, where Fort 
Belvoir is located, the rate of loss is more pronounced due to the intense pressure for land 
and space. DOF offers to assist the Army in identifying possible reforestation projects in lieu 
of alternative mitigation measures.

While Fort Belvoir strives to implement tree replacement as the preferred 
mitigation, it is not always practical or possible to replace trees at a 2:1 
ratio, due to site limitations. Therefore, Fort Belvoir believes that out of 
kind mitigation is an appropriate alternative so that the installation receives 
the ecological benefits of the mitigation. 

(Recommendations) 

VA10 VDGIF NS

VA11
Virginia 

Department of 
Forestry (VADOF)

NS

(Recommendations) 
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VDH-ODW finds that there are no public groundwater wells within the installation grounds. 
Fort Belvoir is not located within the watershed of any public surface water intakes and there 
are no apparent impacts to public drinking water sources as a result of the project. VDH 
concludes the there are no apparent impacts on public drinking water sources as a result of 
this proposed project.

VDH-ODW concurrence noted.

(Requirements) Potential impacts to public water distribution systems must be verified by the local utility. The DEIS was reviewed by the relevant Fairfax County authorities, which 
raised no concerns about capacity.

VA13 VADEQ NS Sewage System 
(Requirements)

Potential impacts to sanitary sewage collection systems must be verified by the local utility, 
according to VDH ODW.

The DEIS was reviewed by the relevant Fairfax County authorities, which 
raised no concerns about capacity.

In general VDOT determined that the DEIS preparer used established transportation system 
impact analysis methodologies, consulted relevant studies, and properly evaluated the 
regional Constrained Long-Range Plan and transportation network in the study area to 
represent existing conditions and planned improvements.

Noted. Thank you.

(Recommendations) 

VDOT recommends the use of "cordon lines" to compute traffic growth instead of the screen 
line methodology that was utilized in the DEIS. Traffic from 1-95 to Fort Belvoir Main Post 
and FBNA via Fairfax County Parkway is not accounted for in the growth factor computation.

The screen line methodology was not used in the detailed analysis. 
Section 3.4.2.3 of the EIS describes the procedures that were used to 
forecast the 2017 volumes.  As noted in this section, Bullet 1: "Travel 
Demand in the Fort Belvoir area was estimated using the refined regional 
traffic travel demand forecasting model."  This refined regional model 
reflects land use, population mode choice, and other projections made for 
the sub-zones established for the FBNA and Main Post.   Bullet 2 states: 
"The results of the modeling in Step 1 provided peak period traffic volumes 
for ... individual intersection through and turning movements.  The model 
estimated traffic growth factors (for the individual movements)  as well as 
the absolute change..."  (Text in italics added for clarification.)  The volume 
changes shown for the screen lines are aggregates for all of the roads and 
were not applied to the individual intersections.

Screen line methodology was used to compute traffic growth. This is a known and 
acceptable technique, however in this case use of "cordon lines" would have been the 
preferred technique. Fort Belvoir is bisected by I-95 and as it is shown in figure 3.4-8, Traffic 
from 1-95 to both posts via Fairfax County Parkway is not accounted for in the growth factor 
computation. The Figure [provided] shows the recommended additional screenlines.

As indicated above, the screen line growth shown in several figures 
illustrates the aggregate growth near Fort Belvoir.  The screen line 
methodology was not used to compute traffic growth of movements at the 
individual sites that were analyzed in detail.

It appears that appropriate due diligence associated with the relevant NEPA implementing 
regulations and appropriate impact analysis requirements relative to development of the 
Proposed Action have been addressed.

Noted. Thank you.

In terms of potential for impact to traffic and the transportation network, it appears that the 
document preparer used appropriate transportation system impact analysis methodologies, 
consulted relevant studies and properly evaluated the regional Constrained Long-Range 
Plan and transportation network in the study area to represent existing conditions and 
planned improvements.

Noted. Thank you.

Finally, to mitigate the anticipated impacts of the Proposed Action, the document correctly 
outlines potential mitigation strategies which may increase mobility choices and manage 
transportation in the Fort Belvoir study area.

Noted. Thank you.

3-207 Page 3-207, Figure 3.4-6, delineate MWCOG TAZs. A new figure showing the TAZ has been developed and added to the EIS 
(Appendix D).

3-218 Page 3-218, Table 3.4-3, change intersection number 58 (second one) to 59. The text was corrected.

3-241
Page 3-241, Section 3.4.3.2, first bullet, reword "approximately 10 percent on a daily basis 
for locations" to "The Average Daily Traffic, ADT, is expected to grow by 10% between 2018 
& 2030".

The text was edited as requested.

3-259

Page 3-259, second to the last paragraph, "If the TMP goal to encourage transit, rideshare, 
bicycle, and pedestrian use and discourage SOV use .... , 3,000 trips entering the main post 
under Alternative I would be eliminated''. Reduction of 3,000 trips is the goal of TMP program 
however, actual reduction may vary due to budget cuts affecting TMP.

The sentence was added to the text.

VA12
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3-260

Page 3-260, Section 3.4.3.4, first bullet, delete last sentence stating, "Traffic volumes are 
expected to decrease on the Fairfax County Parkway as the result of opening of Mulligan 
Road". In addition, the intersection of Mulligan Road and US 1 is expected to be operating at 
LOS E with 115.63 seconds of delays per vehicle which discourages possible diversion.

The referenced statement is generally accurate although it presents a 
simplified summary of the situation: looking at the 2017 forecast volumes 
for the Fairfax Parkway at Kingman Road under Alternative 1: in the AM 
Peak, there is a decrease in the northbound volume, a decrease in the 
southbound through volume, but an increase in the southbound left turn 
volume, (the AM Peak left turn volume from Telegraph Road to the 
southbound Parkway also decreases significantly); in the PM Peak, there 
is a decrease for all the northbound and all the southbound volumes.

3-264

Page 3-264, Long-Term (2030) Travel Demand Analysis Results, first bullet, third subbullet, 
Fairfax County Parkway between I-95 and Telegraph Road change of v/c (v/c increase under 
Alternative one compared with no-build) is not shown in figures 3.4-15 through 3.4-18.

The text was changed from Telegraph Rd to Terminal Rd. 

NS Long-Term (2030) Travel Demand Analysis Results, first bullet, fourth subbullet, see 
previous comment.

The text was changed from Telegraph Rd to Terminal Rd. 

VA15

Virginia 
Department of 

Historic 
Resources 

(VDHR)

NS
Historic and 

Archaeological 
Resources 

According to DHR, Fort Belvoir has consulted with DHR directly on this project pursuant to 
Section 106 of the National Historic Preservation Act. A draft Programmatic Agreement (PA) 
for the implementation of the Master Plan is expected to be signed soon. DHR has no further 
comments on this project other than to remind the Army to continue working with DHR and 
other consulting parties to complete the PA.

DHR concurrence noted. Work with DHR and other consulting parties will 
be continued to complete the PA.

Aviation

The Department of Aviation (DoAv) finds that the proposed fire station expansion would 
necessitate a 7460 form be completed and submitted to the Federal Aviation Administration 
(FAA). This would initiate an airspace study to determine if the proposed structure would 
result in the creation of a hazard to air navigation. This requirement of submittal of the 7460 
is due to the proximity of the fire station to the runway environment

Fort Belvoir DPW will coordinate the submission of a 7460 form to the FAA 
to initiate an airspace study to determine if the proposed structure would 
result in the creation of a hazard to air navigation. 

(Requirements) The Army is required to submit a 7460 form to the FAA for review. See response to above comment.

Local Comments Fairfax County/ NCPC

Multiple Fairfax County departments reviewed the DEIS and the Fairfax County Board of 
Supervisors reviewed and endorsed the comments at its September 23, 2014 meeting. The 
comments document dated September 23, 2014 was sent directly to Fort Belvoir and the 
National Capital Planning Commission.

Comment noted.

VADEQ (Recommendations) Continue to coordinate directly with Fairfax County to address their comments/concerns. Comment noted. Coordination with Fairfax County will continue.

Pollution Prevention

DEQ advocates that principles of pollution prevention be used in all construction projects as 
well as in facility operations. Effective siting, planning, and on-site Best Management 
Practices (BMPs) will help to ensure that environmental impacts are minimized. However, 
pollution prevention techniques also include decisions related to construction materials, 
design, and operational procedures that will facilitate the reduction of wastes at the source.

The Army agrees that pollution prevention techniques include decisions 
related to construction materials, design, and operational procedures. 
These techniques are part of Federal, DOD, and Army requirements for 
pollution prevention that Belvoir must follow for building and operating 
facilities, as described in EIS Section 3.12. The RPMP Installation 
Planning Standards address this as well.  

VA16

Virginia 
Department of 

Aviation - Airport 
Services Division

NS

VA17 NS
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(Recommendations) 

• Consider development of an effective Environmental Management System (EMS). An 
effective EMS will ensure that the Army is committed to minimizing its environmental impacts, 
setting environmental goals, and achieving improvements in its environmental performance. 
DEQ offers EMS development assistance and it recognizes facilities with effective 
Environmental Management Systems through its Virginia Environmental Excellence 
Program.
• Consider environmental attributes when purchasing materials. For example, the extent of 
recycled material content, toxicity level, and amount of packaging should be considered and 
can be specified in purchasing contracts.
• Consider contractors' commitment to the environment (such as an EMS) when choosing 
contractors. Specifications regarding raw materials and construction
practices can be included in contract documents and requests for proposals.
• Choose sustainable materials and practices for infrastructure construction and design. 
These could include asphalt and concrete containing recycled materials, and integrated pest 
management in landscaping, among other things.
• Integrate pollution prevention techniques into utility maintenance and operation, to include 
the following: inventory control (record-keeping and centralized storage for hazardous 
materials), product substitution (use of non-toxic cleaners), and source reduction (fixing 
leaks, energy-efficient HVAC and equipment). Maintenance facilities should be designed with 
sufficient and suitable space to allow for effective inventory control and preventative 
maintenance.

Fort Belvoir implements several of these initiatives throughout the 
organization and strives to introduce other initiatives and improve 
processes on a daily basis.

VA19 VADEQ NS Energy Conservation

The proposed facility should be planned and designed to comply with state and federal 
guidelines and industry standards for energy conservation and efficiency. The 
commonwealth encourages architectural and engineering designers to recognize and 
incorporate the energy, environmental, and sustainability concepts listed in the LEED Green 
Building Rating System into the development and procurement of their projects. The energy 
efficiency of the facilities can be enhanced by maximizing the use of the following:
• thermally-efficient building shell components (roof, wall, floor, windows, and insulation);
• facility siting and orientation with consideration towards natural lighting and solar loads
• high efficiency heating, ventilation, air conditioning systems;
• high efficiency lighting systems and daylighting techniques; and
• energy-efficient appliances.

As described in Section 3.12, Energy Use and Sustainability in the EIS and 
in the RPMP, the Army incorporates the energy, environmental, and 
sustainability concepts that are part of the LEED Green Building Rating 
System for all new facilities.

VA20 VADEQ NS Water Conservation

The following recommendations will result in reduced water use associated with the 
operation of the facility.
• Grounds should be landscaped with hardy native plant species to conserve water as well as 
lessen the need to use fertilizers and pesticides.
• Convert turf to low water-use landscaping such as drought resistant grass, plants, shrubs 
and trees.
• Low-flow toilets should be installed with the rehabilitation.
• Consider installing low flow restrictors and aerators to faucets.
• Improve irrigation practices by:
o upgrading sprinkler clock; water at night, if possible, to reduce evapotranspiration (lawns 
need only 1 inch of water per week, and do not need to be watered daily; overwatering 
causes 85% of turf problems);
o installing a rain shutoff device; and
o collecting rainwater with a rain bucket or cistern system with drip lines.
• Install new high-efficiency washers and dishwashers to reduce water usage by 30-50% per 
use over older models.
• Check for and repair leaks (toilets and faucets) during regular routine maintenance 
activities.

Fort Belvoir employs these practices and will continue to employ them for 
new projects, as described in Section 3.12, Energy Use and Sustainability, 
in line with the RPMP. 

VA18 VADEQ NS
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Comment ID Agency Section/Page Topic Comment Response
Table A‐4: Comments from the Commonwealth of Virginia and Responses

VA21 VADEQ
Federal 

Consistency 
Determination

Federal Consistency 
(CZMA)

Based on our review of the FCD and the comments submitted by agencies administering the 
enforceable policies of the VCP, DEQ does not have enough information to concur that all of 
the short-term projects included in the proposal are consistent with the VCP. DEQ requests a 
list of the short-term projects by project number that will have no impact on any of the 
enforceable policies. The short-term projects that have already been evaluated for federal 
consistency in documents previously submitted to DEQ may also be identified (including the 
date that DEQ concurred on the previously submitted FCD). In addition, for the projects that 
will have an impact on one of more of the enforceable policies, DEQ requests documentation 
that lists, project by project, the impacts to any of the enforceable policies, an analysis of the 
impacts, the footprint of the disturbance, and any proposed mitigation to offset the impacts.
The DEQ Northern Regional Office commented that based on the information provided, the 
proposed activities, except the no action alternative, will impact streams and wetlands. 
Additionally, Fairfax County commented that ST 49 would encroach into a RPA in two areas 
of the project. The County suggested that efforts should be made to pull the project out of the 
RPA in its entirety. These impacts, as well as any others should be clearly identified in terms 
of the short-term project involved, the enforceable policies affected, any permits that must be 
obtained and mitigation to be performed.
A separate Federal Consistency Determination must be submitted prior to implementation of 
the RPMP's long-term projects.

Additional coordination took place after this comment was received. Per a 
follow-on letter from DEQ dated November 19, 2014, a final determination 
was made that all short-term projects are consistent to the maximum 
extent practicable with the Virginia Coastal Zone Management Program. A 
copy of this additional correspondence is included with the comments of 
the agency on the DEIS in Appendix A of the EIS.

Fort Belvoir will prepare NEPA documentation and submit Federal 
Consistency Determinations for the RPMP long-term projects in the future 
when they become active projects.

Surface Waters and Wetlands. Should it be determined that surface water and/or wetland 
impacts associated with projects included in this proposal would occur, a Virginia Water 
Protection Permit issued by the DEQ Northern Regional Office may be required pursuant to 
Virginia Code §62.1-44.15:5. If necessary, a Joint Permit Application may be obtained from 
and submitted to the VMRC which serves as a clearinghouse for the joint permitting process 
involving the VMRC, DEQ, Corps, and local wetlands boards. For additional information and 
coordination, contact DEQ-NRO, Trisha Beasley at (703) 583-3940 and/or VMRC, Juliette 
Giordano at (757) 247-8028.

Comment noted. See responses to Comments VA 1 - VA 1c.

Erosion and Sediment Control and Stormwater Management. This project must comply with 
Virginia's Erosion and Sediment Control Law (Virginia Code § 62.1- 44.15:61) and 
Regulations (9 VAC 25-840-30 et seq.) and Stormwater Management Law (Virginia Code§ 
62.1-44.15:31) and Regulations (9 VAC 25-870-210 et seq;) as administered by DEQ. 
Activities that disturb 2,500 square feet or more in CBPAs would be regulated by VESCL&R 
and VSWML&R. Erosion and sediment  Control, and stormwater management requirements 
should be coordinated with the DEQ Northern Regional Office, Kelly Vanover at (804) 837-
1073.

Comment noted. See response to Comment VA 3.

Virginia Stormwater Management Program General Permit for Stormwater Discharges from 
Construction Activities (VAR1 0). For projects involving  and disturbing activities of equal to 
or greater than one acre the applicant is required to register for coverage under the Virginia 
Stormwater Management Program General Permit for Discharges of Stormwater from 
Construction Activities (9 VAC 25-870-1 et seq.). Specific questions regarding the 
Stormwater Management Program requirements should be directed to DEQ, Holly Sepety at 
(804) 698-4039 or Shantelle Nicholson at (804) 698-4085.

Comment noted. See response to Comment VA 4.

Air Quality Regulations. This project is subject to air regulations administered by the 
Department of Environmental Quality. The following sections of the Code of Virginia and 
Virginia Administrative Code are applicable:
• asphalt paving operations (9 VAC 5-45-780 et seq.)
• fugitive dust and emissions control (9 VAC 5-50-60 et seq.); and
• open burning restrictions (9 VAC 5-130).
The installation of fuel burning equipment (e.g. boilers and generators), may require a permit 
(9 VAC 5-50-10 et seq. and 9 VAC 5-80-10 et seq.) prior to construction. Also, contact 
Fairfax County fire officials for information on any local requirements pertaining to open 
burning. For more information and coordination contact DEQ-NRO, James LaFratta at (703) 
583-3928.

Comment noted. See responses to Comment VA 6.
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Comment ID Agency Section/Page Topic Comment Response
Table A‐4: Comments from the Commonwealth of Virginia and Responses

Solid and Hazardous Wastes. All solid waste, hazardous waste, and hazardous materials 
must be managed in accordance with all applicable federal, state, and local environmental 
regulations. Some of the applicable state laws and regulations are:
• Virginia Waste Management Act (Code of Virginia Section 10.1-1400 et seq.);
• Virginia Hazardous Waste Management Regulations (VHWMR) (9VAC 20-60);
• Virginia Solid Waste Management Regulations (VSWMR) (9VAC 20-80); and
• Virginia Regulations for the Transportation of Hazardous Materials (9V AC 20-
11 0).
Some of the applicable federal laws and regulations are:
• Resource Conservation and Recovery Act (RCRA) (42 U.S.C. Section 6901 et seq.);
• Title 40 of the Code of Federal Regulations; and
• U.S. Department of Transportation Rules for Transportation of Hazardous
materials (49 CFR Part 1 07).
For additional information concerning location and availability of suitable waste management 
facilities in the project area or if free product, discolored soils, or other evidence of 
contaminated soils are encountered, contact DEQ-NRO, Richard Doucette at (703) 583-
3813.

Fort Belvoir complies with these requirements during implementation of an 
action. See responses to Comment VA 7.

Asbestos Containing Material. It is the responsibility of the owner or operator to thoroughly 
inspect any existing structures for the presence of asbestos,  including Category I and 
Category II nonfriable asbestos containing material (ACM). Upon classification as friable or 
non-friable, all waste ACM shall be disposed of in accordance with the Virginia Solid Waste 
Management Regulations (9 VAC 20-80-640), and transported in accordance with the 
Virginia regulations  governing Transportation of Hazardous Materials (9 VAC 20-110-10 et 
seq.). Contact the DEQ-NRO, Kathryn Persqzk at (703) 583-3856 and the Department of 
Labor and Industry, Ronald L. Graham at (804) 371-0444, for additional information.

Comment noted. See response to Comment VA 7.

Lead-Based Paint. If applicable, this project must comply with the U.S. Department of Labor, 
Occupational Safety and Health Administration (OSHA) regulations, and with the Virginia 
Lead-Based Paint Activities Rules and Regulations. For additional information regarding 
these requirements contact the Department of Professional and Occupational Regulation, 
David Dick at (804) 367-8588.

Comment noted. See response to Comment VA 7.

Historic and Archaeological Resources. Continue to work with DHR to finalize the 
Programmatic Agreement for the implementation of the RPMP. Contact Marc Holma at (804) 
482-6090 with questions.

Fort Belvoir will continue to work with DHR and other consulting parties to 
complete the PA. See response to Comment VA 15.

Natural Heritage Resources. Coordinate with DCR regarding their recommendation to 
perform an inventory of the small whorled pogonia in the vicinity of short-term project 23, 
where suitable habitat for the resource has been identified. DCR-Division of Natural Heritage 
biologists are qualified and available to conduct inventories for rare, threatened, and 
endangered species. Please contact J. Christopher Ludwig, Natural Heritage Inventory 
Manager, at chris.ludwig@dcr.virqinia.gov or 804-371-6206 to discuss arrangements for field 
work.

Project ST 23 has been moved and will now be incorporated into the 
nearby remote inspection facility (RIF). Therefore, the footprint of the 
project is much reduced and will only affect the area around the RIF, which 
was disturbed for construction in 2010-2011. As a result, no potential 
habitat for small whorled pogonia would be disturbed. 

Wildlife Resources and Protected Species. Contact DGIF, Amy Ewing at (804) 367-2211 for 
the development of project-specific measures to minimize project impacts upon wildlife 
resources.

Fort Belvoir consults DGIF on projects where wildlife resources may be 
affected and will continue to do so for future projects. 

Coastal Lands Management. The project must be conducted in a manner that is consistent 
with the coastal lands management enforceable policy of the VCP as
administered by DEQ pursuant to the Chesapeake Bay Preservation Act (Virginia Code 62.1-
44.15 et seq.) and the Chesapeake Bay Preservation Area Designation and Management 
Regulations (9VAC25-830 et. seq.). The proposed project is subject to 9 VAC 25-830-140 for 
construction in lands analogous to RPA and the general performance criteria of 9 VAC 25-
830-130 for construction in lands analogous to RMA. For additional information and 
coordination, contact DEQ-OSWM, Daniel Moore at (804) 698-4520.

Comment noted. See response to Comment VA 5.

VA22 NS NS Regulatory and 
Coordination Needs
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Comment ID Agency Section/Page Topic Comment Response
Table A‐4: Comments from the Commonwealth of Virginia and Responses

Aviation Impacts. The submission of a 7460 form to the FAA to initiate an airspace study to 
determine if the proposed structure would result in the creation of a hazard to air navigation. 
This requirement of submittal of the 7460 is due to the proximity of the fire station to the 
runway environment. Contact the Department of Aviation, Scott Denny, at (804) 236-3632 for 
more information.

Comment noted. See response to Comment VA 16.

Transportation Impacts. Contact the VDOT NOVA District, Norman Whitaker at (703) 259-
2799 to discuss their comments on the transportation impacts and the traffic growth 
computation methodology.

Noted. Fort Belvoir will coordinate with Mr. Whitaker, as needed.

Coordinate with Fairfax County to discuss their concerns regarding transportation impacts 
mitigation, an updated traffic impact analysis, and congestion related air quality concerns. 
The points of contact are Marianne Gardner and Kimberly Rybold with the Department of 
Planning and Zoning (703-324-1380).

Comment noted.

Federal Consistency. DEQ requires further information in order to complete our review of the 
Federal Consistency Determination. In accordance with the consistency regulations (15CFR 
§930.41 (b)) we are hereby requesting a 15-day extension to obtain clarification pertaining to 
the potential impacts of the short-term projects discussed in the DEIS. In this regard, DEQ 
requests a list of the short-term projects by project number that will have no impact on any of 
the enforceable policies. Upon receipt of this document, DEQ will have enough information to 
concur that the applicable short-term projects are
consistent with the VCP. In addition, for the projects that will have an impact on one of more 
of the enforceable policies, DEQ requests documentation that details all of the short-term 
projects that will impact any of the enforceable policies, an analysis of the impacts, the 
footprint of the disturbance, and any proposed mitigation to offset the impacts. The 60-day 
deadline for the Commonwealth's response to the FCD is November 8, 2014. Accordingly, 
this letter confirms that the new deadline for completion of the Commonwealth's review and 
response to this FCD for the short-term projects is November 23, 2014. However, we will 
submit our response as soon as possible upon completion. Federal consistency 
determinations must be submitted for the long-term projects, prior to implementing these 
projects.

See response to Comment VA 21.
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 United States Department of the Interior 
 

OFFICE OF THE SECRETARY 
        Office of Environmental Policy and Compliance 

                                       Custom House, Room 244 
                                                           200 Chestnut Street 

    Philadelphia, Pennsylvania 19106-2904 
 

        
 

November 10, 2014 
 
9043.1 
ER 14/0594 
 
Fort Belvoir Directorate of Public Works 
Environmental and Natural Resources Division 
Re: Real Property Master Plan EIS 
9430 Jackson Loop, Suite 200 
Fort Belvoir, VA 22060–5116 
 
Dear Fort Belvoir Directorate of Public Works: 
 
The Department of the Interior (Department) has reviewed the September 2014 Draft 
Environmental Impact Statement (DEIS) for Short-Term Projects and Real Property Master Plan 
Update for Fort Belvoir, Virginia, prepared by the Department of the Army (Army).  With 
respect to those portions of the document for which the Department or its bureaus have 
jurisdiction or special expertise, we offer the following comments and recommendations for your 
consideration. 
 
Installation Planning Standards Comments 
Of the 20 areas (page 25 of the Belvoir Installation Planning Standards Draft March 2014) the 
Department will most likely be interested in districts that are along the shoreline of the Potomac 
River where development could impact the existing viewshed and vegetated shoreline.  These 
districts; 8 (Southwest District), 16 (300 Area District), 18 (Community Activities District) and 
19 (Recreation District) are located directly on the shoreline of the Potomac River, would be 
most visible from on-water Captain John Smith Chesapeake National Historic Trail and Star-
Spangled Banner National Historic Trail perspective and could impact viewsheds from adjacent 
properties.  In addition to areas along the shoreline, cultural resources relevant to Captain John 
Smith Chesapeake National Historic Trail and Star-Spangled Banner National Historic Trail 
(American Indian, War of 1812) could be located in any or all of the remaining districts.  The 
Department will be interested in being a part of the response/action team should any cultural 
resources found on any other districts will also be of interest.   It is stated that there are 5,600 
acres of vegetation coverage (65%) of the 8,500 acres encompassing Fort Belvoir.  Studying the 
potential negative impacts to Captain John Smith Chesapeake National Historic Trail and Star-
Spangled Banner National Historic Trail should be considered in any proposed removal of 
vegetation.  
 
 
Transportation Management Plan Comments 

 
 
 
 

IN REPLY REFER TO: 
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Transit station interpretive signage, on-transit materials describing National Trail features 
located in or around the Installation.  Connection to bike trails, incorporation of public access 
sites to the Potomac River could be explored.  Potential trail corridors could be established along 
old rail lines easements. 
 
As Fort Belvoir is largely non-accessible to the general public (military ID is required to enter 
the base) strong consideration to investigate opportunities to interpret cultural resources from 
adjacent publicly-accessible lands should be considered.  Potential opportunities for locations to 
provide this interpretation are being explored in the Potomac Segment Plan.  Any opportunities 
to install interpretive signage or kiosks along the publically-accessible pedestrian/bike lane 
improvements along US Route 1 should consider including Star-Spangled Banner National 
Historic Trail and Captain John Smith Chesapeake National Historic Trail relevant interpretation 
for resources located on the non-publically accessible Installation. 
 
Vision and Development Plan Comments 
Captain John Smith Chesapeake National Historic Trail and Star-Spangled Banner National 
Historic Trail resources could be applied as part of Fort Belvoir’s goal to create a diverse and 
dynamic community, ‘taking advantage of the unique waterfront resource for recreational and 
other public uses”.  Additionally, trail resources abound in the Vision and Development Plan’s 
goal to “Respect the history of Fort Belvoir to ensure the continuation of its legacy” and 
“Strengthen community partnerships for mutual benefits”.  Specifically, there are multiple 
opportunities to have the Historic Trails become a large part of the stated efforts to support local 
comprehensive planning, exploring shared amenities with local parks and exploring transit 
opportunities in conjunction with the regional community. 
 
Installation of signage that identifies the relevant cultural resources reflected in Captain John 
Smith Chesapeake National Historic Trail and Star-Spangled Banner National Historic Trail 
should be considered.  Additionally, creation of internal public access features such as 
connecting trails and/or canoe/kayak access along the shoreline could increase the visitor 
experience, offer interpretive opportunities for trail resources and connect to regional 
planning/transportation efforts in the surrounding community. 
 
Draft EIS Comments 
Consideration of expanding projects ST-9 Family Travel Camp Phase I and ST-31Family Travel 
Camp Phase 2 to include camping facilities along the shoreline for paddle-in camping access 
could be considered.  “Eligible citizens” are listed as those to be provided access to the site and 
consideration to connect this site to the network of other paddle-in camping facilities on the 
Potomac could be promoted. Additionally, Captain John Smith Chesapeake National Historic 
Trail and Star-Spangled Banner National Historic Trail interpretive signage describing the 
cultural significance of the history of the land of Fort Belvoir could be considered.  Along the 
proposed trails, any river overlooks or other associated public access amenities planned for the 
facility could be considered for inclusion towards the public access goals of Executive Order 
13508, as referenced on page 3-344. 
 
Areas identified as least suitable for development could be considered as potential areas for 
increased recreation elements such as trails, canoe/kayak launch sites and water/natural area 
overlooks.  Specifically, the Southwest Area could provide excellent opportunities to incorporate 
trails for hiking/biking and connections to the Potomac Heritage NST along Route 1 as well as 
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internal trail connections to the Institution.  These recreational activities would not present a 
conflict to any future plans for development, are of relatively low cost, support the mission to 
provide outstanding amenities to the Fort Belvoir residents and community.   
 
Increased public access and increasing the visitor experience and visibility of Captain John 
Smith Chesapeake National Historic Trail and Star-Spangled Banner National Historic Trail 
National Trails-related interpretation, as outlined in the Potomac Segment Plan, could be added 
to the list of Comprehensive Plans on page 3-25.  The Potomac Segment Plan could be utilized to 
address additional short and long-term projects. 
 
Many archaeological sites near short-term and long-term projects are identified in Table 3.3-2 of 
the Draft EIS and are detailed in the Integrated Cultural Resources Management Plan.  Several 
are identified as either prehistoric sites related to Native Americans or sites that contain remnants 
possibly associated with the War of 1812.  All trail resources that could be potentially impacted 
– or discovered – by proposed projects should follow NEPA and Section 106 guidelines to 
ensure proper consideration and review. 
 
It should be noted that the Virginia State Historic Preservation Office considers both Captain 
John Smith Chesapeake National Historic Trail and Star-Spangled Banner National Historic 
Trail to be eligible for inclusion on the National Register and that any potential impacts to the 
resources, including historical such as archaeologic, as well as vegetative within the existing 
viewshed, should be reviewed as part of the National Historic Preservation Act Section 106 
process according to NEPA standards. 
 
Incorporation of Star-Spangled Banner National Historic Trail related resources to the proposed 
National Museum of the US Army should be considered.  Fort Belvoir is adjacent to this 
National Trail that commemorates the stories of the people and places throughout the 
Chesapeake Region for War of 1812.  The trail traces American and British troop improvements, 
introduces visitors to communities affected by the war, and highlights the Chesapeake region’s 
distinctive landscapes and waterways. 
 
For issues concerning Department comments, we ask that you contact Joel Gorder, National Park 
Service Regional Environmental Coordinator; telephone, 202-619-7405; email, 
Joel_Gorder@nps.gov.   
 
We appreciate the opportunity to provide these comments. 
 
Sincerely, 
 

         
 
Lindy Nelson 
Regional Environmental Officer 
Office of the Environmental Policy and Compliance 
bcc:  
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p. 368 
East Coast Greenway 
… Over 25 percent of the route has been established on safe, traffic-free paths thus far. The 
path route of the Greenway in the vicinity of Fort Belvoir is congruent with the multi-use 
segment of follows the Potomac Heritage National Scenic Trail.  
 

9 May 2014 
Don Briggs 

Potomac Heritage National Scenic Trail Office 
National Park Service 

 
 

Draft Environmental Impact Statement  
 
p. 1-16 
 
Non-Motorized Transportation 
 
NCPC – Analyze the Transportation Element bicycle-related policies of the Comprehensive Plan for the 
National Capital. Evaluate bicycle and pedestrian connections to off-installation trails and sidewalks to 
provide commuting and recreational options for Fort Belvoir employees and residents, and evaluate a 
meandering pedestrian trail within through within Fort Belvoir as a segment of for the Potomac 
Heritage National Scenic Trail.  
 
 
p. 3-198 & 3-201 
lines 424 - 450 
 
Trail Initiatives 
 
Four trail initiatives follow the US Route 1 corridor within through Fort Belvoir and could tie into Fort 
Belvoir’s trails and bike paths: 
 

• The National Park Service’s Potomac Heritage National Scenic Trail, one of 11 national scenic trails in 
the National Trails System, is a developing network of locally-managed routes between the mouth of 
the Potomac River and the Allegheny Highlands in western Pennsylvania.planned multi-purpose 
hiker/biker trail that would follow US Route 1 through Fort Belvoir (Figure 3.4-4). TheA T trail segment 
within Fort Belvoir would connect the Main Post with other Trail segments to destination points the 
north and south upon completion, with an. The alignment of the trail dependents upon the physical 
security requirements of the installation boundary and the location of the planned perimeter fence. 
The recently-installed sidewalks, trails, and bicycle lanes constructed as part of BRAC 2005 will connect 
with one or more to the Potomac Heritage National Scenic Trail segments, subject to a future 
agreement between the installation management and the National Park Service. 
 

• The National Park Service’s Washington-Rochambeau Revolutionary Route National Historic Trail also 
lies within follows the Potomac Heritage National Scenic Trail route onthe US Route 1 corridor 
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withinthrough Fort Belvoir. The trail identifies, interprets, and celebrates the historic route travelled by 
Washington and Rochambeau and the French and American alliance in the War for Independence and 
encompasses over 680 miles of land and water trails betweenfrom Massachusetts and Yorktown,to 
Virginia. 
 

• The East Coast Greenway is a developing trail system, spanning nearly 3,000 miles as it winds its way 
between Calais, Maine and Key West, Florida, linking all the major cities of the eastern 
 

--- page break --- 
 
seaboard. Over 25 percent of the route has been established on safe, traffic-free paths thus far. The 
routepath of the Greenway within the Fort Belvoir will be co-aligned with the multi-use segment of 
follows the Potomac Heritage National Scenic Trail in the Route 1 corridor.  
 

• U.S. Bicycle Route 1, like the East Coast Greenway, is expected to stretch from the Canadian border in 
Maine to Key West. It is one part of a developing national network of bicycle routes within that will 
form the US Bicycle Route System. Iintended to link urban, suburban, and rural areas using a variety of 
suitable cycling facilities,. rRoutes are selected by state departments of transportations and cataloged 
by the American Association of State Highway and Transportation Officials. Before 9/11, the route was 
to use facilities wtihingo through North Post. Alternative routes are under study.   
 
 
 
page 3-199 
Map:  Trails and Bike Routes 

 
replace  “Future Potomac Heritage National Scenic Trail & Washington-Rochambeau 

Revolutionary Route National Historic Trail”  
 

with  “Potential multi-use route Potomac Heritage National Scenic Trail, Washington-
Rochambeau Revolutionary Route National Historic Trail & East Coast Greenway”  

 
since all are dependent on a future agreement (and the Potomac Heritage National 
Scenic Trail could be more than one alignment).  
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Scoping Meeting Report                                                                  January 2013 

1. Introduction 

This report on public and agency scoping provides a summary and record of public outreach and 
involvement for the Fort Belvoir Real Property Master Plan (RPMP) Update and Short-Term Projects 
Environmental Impact Statement (EIS) in Fairfax County, Virginia. The report includes an overview of 
the scoping process and a summary of the comments received at the scoping meetings held in October 
2012.  

Scoping is the public process by which an action agency or project proponent—in this case, Fort 
Belvoir—solicits input from interested members of the public and federal, state, and local agencies and 
officials, and organizations on the content or scope of an EIS. The scoping process for this EIS began 
with the publication of a Notice of Intent (NOI) to prepare the EIS in the Federal Register on September 
10, 2012. A copy of the NOI is included in Exhibit A. The publication of the NOI was subsequently 
followed by the mailing of scoping letters to individuals and agencies. The scoping letters announced the 
project and invited agency representatives and individuals to the appropriate meeting. Copies of the 
scoping letters and mailing lists are included in Exhibit B.      

Pursuant to the National Environmental Policy Act (NEPA) and the Council of Environmental Quality’s 
(CEQ’s) implementing regulations, the official scoping period began with the publication of the notice of 
intent (NOI) to prepare an EIS in the Federal Register on September 10, 2012 (77 FR 55466). The 30-day 
comment period began September 10, 2012 and ended on October 10, 2012. During this period, Fort 
Belvoir solicited input on the proposed EIS by holding one public scoping meeting and one agency 
scoping meeting and by providing additional comment opportunities via:  

 Website: www.belvoir.army.mil/environdocssection2.asp  

 E-mail: imcom.fortbelvoir.dpw.environmental@us.army.mil  

 US mail: Fort Belvoir Directorate of Public Works 
Environmental and Natural Resources Division 
Re: Real Property Master Plan EIS 
9430 Jackson Loop, Suite 200 
Fort Belvoir, VA 22060-5116  

    

The following sections of this report contain additional information related to public outreach history 
behind the current EIS effort and to the public scoping process for this EIS.  

2. Public Outreach at Fort Belvoir 

Fort Belvoir’s recent public outreach programs and policies have included those related to the remediation 
of contaminated sites on the post and the EIS that evaluated the implementation of the Base Closure and 
Realignment (BRAC) Commission’s recommendations for the installation in 2007. These efforts are 
described in the following sub-sections.    
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2.1 Community Involvement Plan for Fort Belvoir Installation 
Remediation Program (2007) 

The Fort Belvoir Community Involvement Plan (CIP) was developed to facilitate communication 
between the Army and the community surrounding the installation regarding environmental cleanup 
activities occurring on the Fort Belvoir North Area (FBNA), formerly known as the Engineer Proving 
Ground, as well as on the Main Post. The CIP summarized the regulatory programs under which the 
remediation activities were occurring; described the cleanup sites and the types of contaminants and 
hazardous substances being removed; and presented a methodology and strategy for keeping the public 
informed of ongoing remediation activities (Fort Belvoir 2007).   

2.2 Final Environmental Impact Statement for Implementation of 
2005 Base Realignment and Closure (BRAC) Recommendations 
and Related Army Actions at Fort Belvoir, Virginia 

Public outreach and involvement efforts were conducted in support of the 2005 BRAC EIS, which 
evaluated the update of the Fort Belvoir Real Property Master Plan land use plan and the relocation of six 
major groups and five discretionary moves totaling 23,470 personnel to the installation. Activities to 
solicit and incorporate public input for the EIS included (USACE 2007):  

 Filing a NOI in the Federal Register in November 2005;  

 Separate agency and public scoping meetings held in June 2006, which attracted, respectively, 
approximately 30 agency representatives more than 100 members of the public;   

 A public information meeting in January 2007 to provide the most current and available 
information regarding the progress of the EIS, which involved the mailing of 1,700 
announcement letters and drew approximately 250 members of the public;   

 A 60-day public review period for the draft EIS from March to May of 2007, which included 
publishing a notice of availability in the Federal Register; mailing the draft EIS to interested 
agencies and members of the public; making the draft EIS available for public review at local 
libraries; and posting the draft EIS on a publicly-accessible web site;    

 A public hearing on the draft EIS in April 2007 during the 60-day review period, which included 
advertising the meeting in local newspapers and mailing announcement letters to 1,700 interested 
agencies and citizens. The hearing drew approximately 200 members of the public and 88 
comments on the draft EIS were collected; and   

 A 30-day publication of the final EIS prior to issuance of the record of decision.    

2.3 Restoration Advisory Board            

The local community was surveyed in May 1996 to determine whether a Restoration Advisory Board 
(RAB) was desired to provide citizen input on remediation activities at Fort Belvoir. Based on the 
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response, the Garrison Commander determined that there was insufficient community interest in the 
creation of a RAB. Only one additional restoration project was added at Fort Belvoir between 1996 and 
2007, the year that the CIP was developed (see Section 2.1 above). Given the lack of interest in the 
creation of a RAB in 1996, the installation did not re-solicit community interest when that project was 
added. Additionally, no community requests were received to create a RAB when Fort Belvoir 
periodically updated its Installation Action Plan over the years (Fort Belvoir 2007).    

2.4 Administrative Record/Information Repository 

Fort Belvoir maintains an information repository of all Restoration, Compliance Cleanup, Military 
Munitions Response, and Operational Range Assessment program documents (including the 
Administrative Record) at the Installation Management Command, Environmental Branch of the 
Directorate of Public Works. The Administrative Record is part of the repository and consists of 
documents that formed the basis of the Army’s decision to investigate and cleanup sites at the installation. 

2.5 Mailing List  

AR 360-1 Chapter 8-1 recommends that ongoing liaison with local, state, and regional organizations and 
participation in programs that involve direct contact with the public are effective means of developing and 
maintaining viable relationships with the civilian community. To support these efforts, the Fort Belvoir 
Public Affairs Office (PAO) maintains and manages the Garrison Commander’s official business mailing 
list of community leaders and residents. The list is used to contact stakeholders (military, agencies and 
organizations, elected officials, and interested citizens) on matters relevant to specific community needs, 
interests, and concerns. This list facilitates the Commander’s access to identified stakeholders and fosters 
effective communication among the Army, installation, and local community on such matters as growth 
and development and other areas of mutual concern (Fort Belvoir 2007).   

3. Scoping Meetings  

Members of the public living, working, or commuting in the region surrounding Fort Belvoir, which 
includes Fairfax County, Prince William County, and the City of Alexandria, have the potential to be 
affected by the projects and actions included in the proposed action evaluated in the EIS. To ensure that 
all interested members of the public and the agencies that represent them in these areas had the 
opportunity to learn about the EIS and to provide input on the scope of the study, Fort Belvoir held 
scoping meetings on Thursday, October 11, 2012. The meetings were held at Fairfax County’s South 
County Center, 8350 Richmond Highway, approximately 2.5 miles northeast of Fort Belvoir. Separate 
scoping meetings where held for members of the public and agency representatives for them to comment 
on their relevant interests.       

The meeting for agency representatives was held from 1 p.m. to 3:30 p.m. and the meeting for members 
of the public took place from 5:00 p.m. to 9:00 p.m. Both meetings were conducted in a combined 
hearing/open house format. This format consisted of a formal presentation by a Fort Belvoir 
representative immediately followed by a period during which meeting attendees could ask questions and 
make oral comments for the record. The presentation and comment period were preceded and followed by 
unstructured time when meeting attendees could visit display stations set up around the room and speak 
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with subject matter experts with knowledge of the resources evaluated in the EIS. One presentation was 
given at the agency meeting and four were given at the public meeting, at one-hour intervals beginning at 
5:30 p.m. Informational materials, including fact sheets and display boards, were made available to all 
attendees at both meetings and informed them about Fort Belvoir’s mission, activities, and the NEPA 
process for the EIS. The informational materials were prepared by AECOM, the consultant preparing the 
EIS, with substantial input from Fort Belvoir staff and Atkins Global, the consultant preparing the RPMP 
Update. Fort Belvoir staff had final review and approval authority for all informational materials provided 
at the scoping meetings. Copies of the meeting presentation, fact sheets, and display boards are included 
in Exhibit C.        

Scoping meeting staff greeted guests as they arrived. After signing in, visitors were invited to view the 
display boards and ask questions of project staff. The display boards were arranged by topic as follows:  

 Fort Belvoir: Mission 

 Scoping: What happens during scoping? 

 How can you comment on this project?  

 Real Property Master Plan: What is the RPMP? 

 Proposed Action: Why is this needed? 

 Sections 106 and 110 of the National Historic Preservation Act of 1966 

 National Environmental Policy Act Process for an Environmental Impact Statement 

 Cultural Resources Area of Potential Effect (APE) 

 Resources Proposed for Evaluation in the EIS 

 Guiding Principles Support Fort Belvoir’s Mission 

 Proposed Land Use Plan 

 No Action Alternative 

 Alternative 1: Full Master Plan Implementation 

 Alternative 2: Modified Long-Range Plan 

 Alternative 3: Modified Short-Range Plan 

 Natural Resources (on and near Fort Belvoir) 

 Transportation Improvements (on and near Fort Belvoir) 

A table with comment forms was located at the end of the display board circuit. Visitors could fill out the 
forms and drop them in a comment box, or take them home to complete and mail back after the meeting. 
Alternatively, a court reporter was available for visitors who preferred to make oral comments. Light 
refreshments were available to all meeting visitors.  
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Fort Belvoir representatives as well as staff from AECOM and Atkins Global staffed both meetings, 
providing technical expertise as well as logistic and administrative assistance. Everyone who participated 
in the meetings received a briefing beforehand on basic risk communication principles.     

Table 1: Scoping Meeting Staff 
Organization Name

Fort Belvoir 

Don Carr 

Chris Daniel 

Don Dees 

Col. Gregory Gadson (Agency scoping meeting only) 

Chris Landgraf 

Marc Russell 

AECOM 

Craig Carver 

Michael Clem 

Penny Douglas 

Brian Keightley (Public scoping meeting only) 

Brooke Perrigo 

Atkins Global 
Steve Gleason 

Layel Pallesen 

 

4. Advertising the Meetings  

In addition to the announcement in the NOI, the meetings were advertised as follows:  

 Fort Belvoir distributed letters to federal, state, and local agencies, the media, and the general 
mailing list (Exhibit B).  

 Display advertisements for the meetings (Exhibit D) appeared in:  

 Fairfax Station/Clifton/Lorton Connection (September 27 – October 3, 2012 issue) 

 Mount Vernon Gazette (September 27 – October 3, 2012 issue) 

 Springfield Connection (September 27 – October 3, 2012 issue) 

 Mount Vernon Voice (September 26, 2012 issue) 

 The Washington Post (September 27, 2012) 

 Signs announcing the meetings were placed in the lobby of the South County Government Center 
on the day of the meetings, and directional signs were also posted throughout the Center pointing 
the way to the meeting room on the third floor.   
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5. Scoping Comments  

The agency and public scoping meetings resulted in the submission of oral and written comments from 
two individuals and seven agencies. Two agencies offered comments that pertained only to the master 
plan, and one agency said it did not have the resources to comment. Table 2 presents the number of 
comments received at the meetings by subject category.  

Table 2: Number of Comments Received during Scoping Meetings by Category 
Comment Catgory Number of Comments Received

Air Quality 2 

Alternatives 6 

Biological/Ecological Resources 12 

Chesapeake Bay 1 

Emergency Services 1 

Energy 2 

General 5 

Heritage Resources 1 

Housing/Schools 3 

Land Use and Development 12 

Long Range Component 1 

Low-Impact Development 1 

Noise 1 

Other 6 

Parks, Recreation and Open Space 4 

Permits 1 

Pollution Prevention and Waste Management 3 

Site Contamination 1 

Socioeconomics 1 

Sustainability 2 

Transportation (including non-motorized transportation) 38 

Water Quality, Water Resources, Wastewater Management and 
Stormwater 13 

Total 117 

 

As shown in Table 1, 38 comments were received regarding transportation issues on and around Fort 
Belvoir, more than any other category. Water quality, water resources, wastewater management and 
stormwater received 13 comments, and biological/ecological resources and land use and development 
each received 12. (Note that some commenters made more than one statement within a comment 
category, and these were recorded as one comment in one category.) A matrix of the comments that were 
received and the original versions of the comments are included in Exhibit E.     
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Comments received on the scope of the EIS are summarized below, organized by subject headings used in 
the EIS:  

Proposed Action and Alternatives 

 U.S. Environmental Protection Agency (USEPA) – Include a detailed discussion and description 
of the proposed buildings, and the location, size, and purpose for each facility proposed in the 
action alternatives. 

 Fairfax County – Identify all existing development and transportation improvements. Address 
recently-adopted and ongoing Fairfax County Comprehensive Plan amendments and other land 
use related actions. Address lessons learned from the recent BRAC round, how the Garrison 
would respond in the event of a future BRAC round that increases or decreases the employee 
population, and how the county and state would be engaged to respond. 

Land Use 

 USEPA – Describe in detail and quantify the project area. 

 National Capital Planning Commission (NCPC) – Analyze future development impacts in as 
much detail as possible to demonstrate compliance with the Comprehensive Plan for the National 
Capital. 

 Fairfax County – Address specific spaces that have been programmed for beyond 2030 for new 
facilities or the expansion of existing facilities; discuss the rationale behind reducing the overall 
industrial space on Main Post and provide the acreage of industrial land being converted to other 
land uses. 

Socioeconomics 

 NCPC – Analyze impacts to demonstrate conformance with the Parks and Open Space Element 
policies of the Comprehensive Plan for the National Capital. 

 Fairfax County – Address the additional demands on emergency services and the extent to which 
Fort Belvoir will be providing these services, and document funding needs and sources for 
additional emergency service needs. Document increases in off-site housing demand, and the 
range of sales and rental rates that would be considered affordable to off-site residents. Include a 
needs assessment that projects the overall needs of its population for indoor and outdoor 
recreation and leisure facilities, open space, community services, and cultural and environmental 
programs; and address how the needs identified will be met on site and the impact of the demand 
for these facilities on existing park and recreation resources in the area. Identify the magnitude of 
the anticipated on-Post and off-Post increase in the number of school-age children, sites for new 
schools to accommodate the expected increase, and federal funding that can be made available for 
school construction. 

Traffic and Transportation 

 NCPC – Analyze impacts to demonstrate conformance with the Transportation Element policies 
of the Comprehensive Plan for the National Capital. Document the detailed, up-to-date 
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Transportation Management Plan that should support the master plan update. Provide information 
on and analyze how existing and future planned shuttle service is consistent with the 
Comprehensive Plan's policies. 

 Virginia Department of Transportation (VDOT) – Include an analysis of the adequacy of the 
external roadway network to accommodate the development levels being considered for both the 
short- and long-range conditions, specifically addressing the levels of service on the roadways 
approaching the installation and the performance of individual intersections adjacent to Belvoir. 
Identify the specific elements of each proposed intersection improvement and the physical 
impacts of these improvements, and evaluate their contribution to the performance of the roadway 
network. Include a specific recognition and commitment that the improvements shown within the 
installation will be provided by the Army in conjunction with development. Address the 
possibility that transportation improvements beyond the boundary of the installation may not be 
in place when development occurs, and evaluate the ability of the transportation network to 
accommodate the additional employment on Belvoir and the resulting performance of the 
network. Identify the desired level of single-occupancy-vehicle usage to and from the installation 
in order to maintain satisfactory levels of service on the surrounding highway network, and the 
specific commitments to be undertaken by the Army and other user agencies on Belvoir to 
achieve the desired level of usage. 

 Fairfax County – Address appropriate phasing of transportation improvements and address 
impacts to the road network beyond the immediate vicinity of Fort Belvoir. Include in the 
transportation analyses performed in support of the EIS appropriate travel demand modeling and 
a capacity and operational study. Clearly document, for all alternatives, where both current and 
relocated employees and contractors are anticipated to reside and what the anticipated number 
and timing of vehicular trips to and from both the Main Post and the FBNA will be, and consider 
to what extent highway facilities will be able to accommodate increased trips. Provide analysis 
sufficiently comprehensive to consider the need for improvements beyond the immediate vicinity 
of the Main Post and FBNA. Analyze whether access points into Fort Belvoir and FBNA as 
currently constructed are able to handle the number of vehicles entering the installation at the 
peak hour periods, and the extent to which signal modifications are needed along Richmond 
Highway and the Fairfax County Parkway to accommodate changes in commuting patterns. 
Consider the impacts of the completion of the Fairfax County Parkway and Mulligan Road, and 
the widening of Richmond Highway through the Main Post on meeting future travel demand and 
evaluate the ramifications of any significant delay in their construction/completion. Address how 
future development will be phased to the availability of necessary roadway and transit 
improvements. Analyze the cumulative impacts of the proposed short- and long-term projects on 
the surrounding infrastructure. Address the over-capacity operations projected in past 
environmental assessments, evaluate all intersections agreed upon through prior discussion with 
associated deficiencies identified, and provide improvements to correct these deficiencies. 
Consider the provision of an additional grade-separated connection between the North and South 
Post. 
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Non-Motorized Transportation 

 NCPC – Analyze the Transportation Element bicycle-related policies of the Comprehensive Plan 
for the National Capital. Evaluate bicycle and pedestrian connections to off-installation trails and 
sidewalks to provide commuting and recreational options for Fort Belvoir employees and 
residents, and evaluate a meandering pedestrian trail through Fort Belvoir for the Potomac 
Heritage National Scenic Trail. 

 Fairfax County – Include a map of planned pedestrian and bicycle trails and demonstrate how 
they will connect to those shown on the adopted Countywide Trails Plan, examine development 
of appropriate segments within and adjacent to Fort Belvoir, and identify mechanisms through 
which new trails will be funded, phased, and constructed. Address the extent to which pedestrian 
and bicycle connections will be provided between on-Post and/or near-Post housing and on-Post 
employment areas. Address the extent to which pedestrian connections and facilities will be 
provided to facilitate transit use by new and existing employees. Address the extent to which new 
office buildings will be designed to accommodate bicycle commuting. Address the extent to 
which employees can be expected to commute to the area via Metrorail and the extent to which 
transit connections between the FBNA and the Franconia-Springfield station could increase 
commuting via transit. Address future over-capacity concerns associated with Backlick Road at 
the FBNA and the I-95 ramps at the Fairfax County Parkway. Identify specific measures that will 
be applied to optimize the use of Metro, the Fairfax Connector, Virginia Rail Express, and Park 
and Ride facilities in order to reduce single-occupancy-vehicle use. Evaluate the possible use of 
the abandoned coal train line right-of-way for some type of transit link to and from Fort Belvoir 
Main Post and take into account the County’s ongoing Countywide Transit Network Study. 
Consider improvements to transit connections between existing transit facilities, Fort Belvoir, and 
FBNA; the extension of Metrorail as a long range enhancement; and studies that are underway. 

Air Quality 

 NCPC – Analyze impacts to demonstrate conformance with the Federal Environment Element air 
quality policies of the Comprehensive Plan for the National Capital. 

 Fairfax County – Analyze emissions of ozone precursors that would be associated with motor 
vehicle trips, vehicle miles traveled, and traffic congestion, and compare alternatives in regard to 
the potential for carbon monoxide hot spots associated with traffic congestion. 

Noise 

 Fairfax County – If any of the alternatives would impact operations at DAAF, identify changes in 
noise impacts that would be associated with such operational changes. 

Water Resources 

 NCPC – Analyze impacts to demonstrate conformance with the Federal Environment Element 
water quality policies of the Comprehensive Plan for the National Capital. Evaluate the existing 
condition of stormwater management facilities at Fort Belvoir and recommend improvements 
where needed. 
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 Fairfax County – Identify all 100-year floodplains (applying the county’s definition) and all 
Resource Protection Areas (RPAs) on Fort Belvoir. Use Post-specific information regarding 
locations of perennial streams and wetlands to augment county maps of Chesapeake Bay 
Preservation Areas, and apply Fairfax County’s protocol for identification of perennial streams. 
Coordinate with the Stormwater Planning Division of the Department of Public Works and 
Environmental Services on the identification of stream and stormwater management projects in 
the area of the Main Post and FBNA. Identify any body of water on or near the Main Post or 
FBNA that is included on the list of impaired waters and address the implications of these 
designations. Address opportunities to minimize impervious cover and to use other low impact 
development and better site design techniques to replicate, to the extent possible, predevelopment 
hydrologic conditions through infiltration of stormwater runoff. Address how impacts to streams 
will be minimized and how any unavoidable impacts to streams will be mitigated. Establish that 
county requirements for erosion and sediment control measures, stormwater management 
measures, and water quality best management practices will be satisfied.  

Biological Resources 

 Fairfax County – Address the compatibility of all alternatives with the full extent of significant 
natural resources as identified in the Fort Belvoir Integrated Natural Resource Management Plan 
(INRMP); address direct and indirect impacts, and potential mitigation measures; focus on how 
proposed actions will comply with the guiding principles; and state what mitigating and long-
term practices should be employed to offset impacts from proposed land disturbing activities. 
Address how impacts to wetlands will be minimized and how any unavoidable impacts to 
wetlands will be mitigated. Detail, account for, and minimize impacts along the Accotink Bay 
and Gunston Cove shorelines; in particular, identify the 17 community types on Main Post 
referenced in section 4.8.1.3 Rare Plant Communities of the BRAC EIS, and provide preservation 
measures to include buffers around the communities and protection of water resources draining to 
them. Include mitigation measures for road design and construction practices that minimize 
resource impacts. Address opportunities to preserve and maintain natural communities and 
ecosystem services at Fort Belvoir. Include a table that illustrates cumulative disturbances to 
designated habitat areas and the amount of acreage that has been reclaimed as a result of recent 
development in these habitat areas. 

Utilities 

 Fairfax County – Provide updated wastewater flow projections to enable a determination whether 
the Army would need to purchase more capacity, and recognize the need to update the sewer 
service agreement between the Army and the County. 

Hazardous Substances and Materials 

 USEPA - Identify cleanup sites within Fort Belvoir, including detailed information of 
contaminants, resource areas impacted, status of cleanup, and location relative to the areas 
proposed for implementation in the updated master plan. Identify known hazardous materials 
located within the study area, discuss the status of the materials and remedial methods, and 
provide a detailed plan for proper disposal. 
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 Fairfax County – Identify sites on Fort Belvoir that have been subject to contamination, the status 
of efforts to clean up the sites, and the relationship between site contamination and siting 
decisions for new development. 

Energy Use and Sustainability 

 USEPA – Address adherence to Executive Order (EO) 13508, Chesapeake Bay Protection and 
Restoration, Section 502 guidance. 

 NCPC – Evaluate strategies for achieving the goals set forth in EO 13514, Federal Leadership in 
Environmental, Energy, and Economic Performance. 

 Fairfax County – Provide guidance on green building performance levels that will be attained by 
any new development or redevelopment. Explore the option of using reclaimed water from the 
Norman M. Cole Jr. Pollution Control Plant for current and planned facilities and activities as a 
mitigation strategy. 

Permits 

 USEPA – Discuss the permits required before commencement of the project. 

6. Implications for the Scope of the DEIS 

All comments were considered in determining the alternatives and further focusing and refining the scope 
of the analysis. The comments summarized above are addressed in the EIS.  

7. Press Coverage  

No members of the media were in attendance at the agency scoping meeting. A representative of the 
Mount Vernon Voice attended the public scoping meeting. An online search for articles relating to the 
Fort Belvoir Real Property Master Plan Environmental Impact Statement scoping meetings produced no 
results.   
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55466 Federal Register / Vol. 77, No. 175 / Monday, September 10, 2012 / Notices 

its intention to grant Trident Systems, 
Inc., a corporation of Virginia, having a 
place of business at 10201 Fairfax Blvd., 
Suite 300, Fairfax, VA, an exclusive 
license in any right, title and interest the 
United States Air Force has in: U.S. 
Patent No. 8,051,475, filed on March 27, 
2007 and issued on November 1, 2011, 
entitled ‘‘Collaboration Gateway.’’ 
FOR FURTHER INFORMATION CONTACT: An 
exclusive license for this patent will be 
granted unless a written objection is 
received within fifteen (15) days from 
the date of publication of this Notice. 
Written objections should be sent to: Air 
Force Research Laboratory, Office of the 
Staff Judge Advocate, AFRL/RIJ, 26 
Electronic Parkway, Rome, New York 
13441–4514. Telephone: (315) 330– 
2087; Facsimile (315) 330–7583. 

Henry Williams Jr, 
Acting Air Force Federal Register Liaison 
Officer. 
[FR Doc. 2012–22186 Filed 9–7–12; 8:45 am] 

BILLING CODE 5001–10–P 

DEPARTMENT OF DEFENSE 

Department of the Army 

Environmental Impact Statement for 
Short Range-Projects and Update of 
the Real Property Master Plan for Fort 
Belvoir, VA 

AGENCY: Department of the Army, DoD. 
ACTION: Notice of Intent. 

SUMMARY: The Department of the Army 
announces its intent to conduct public 
scoping under the National 
Environmental Policy Act (NEPA) to 
gather information to prepare an 
Environmental Impact Statement (EIS) 
for proposed short-range improvement 
projects and the proposed update of the 
Real Property Master Plan (RPMP) for 
Fort Belvoir, VA. The EIS will analyze 
environmental impacts associated with 
the proposed short-range projects and 
anticipated land uses designated in a 
revised RPMP. The revised RPMP will 
incorporate a short-range component 
and a long-range component. The short- 
range component projects are proposed 
for the next five years, and the long- 
range component looks at land uses and 
potential development through 2030. 
The EIS will assess potential 
environmental impacts associated with 
future development and management of 
land, facilities, resources and 
infrastructure based on the population 
capacity identified in the revised RPMP. 
Additional site-specific NEPA analyses 
will be prepared for future development 
projects identified in the long-range 
component of the revised RPMP. The 

revised RPMP will incorporate 
adjustments to the land use plan in the 
RPMP that were made in the Final 
Environmental Impact Statement for 
Implementation of Base Realignment 
and Closure (BRAC) Recommendations 
and Related Army Actions at Fort 
Belvoir, VA (2007) and BRAC-related 
changes made since 2007. 
ADDRESSES: Please send written 
comments to: Fort Belvoir Directorate of 
Public Works, Environmental and 
Natural Resources Division (RPMP EIS), 
9430 Jackson Loop, Suite 200, Fort 
Belvoir, VA 22060–5116; or by email to 
imcom.fortbelvoir.dpw.environmental@
us.army.mil. 
FOR FURTHER INFORMATION CONTACT: Fort 
Belvoir Directorate of Public Works, 
Environmental and Natural Resources 
Division at (703) 806–4007 or (703) 806– 
3193, during normal working business 
hours Monday–Friday, 8 a.m. to 4:00 
p.m.; or by email to imcom.fortbelvoir.
dpw.environmental@us.army.mil. 
SUPPLEMENTARY INFORMATION: The 
analysis will focus on Fort Belvoir’s 
Main Post (7,700 acres) and the Fort 
Belvoir North Area (800 acres, formerly 
called the Engineer Proving Ground). 
The update will not include Fort Belvoir 
property at Rivanna Station in 
Charlottesville, VA; the Mark Center in 
Alexandria, VA; or the Humphreys 
Engineer Center. 

The EIS will analyze environmental 
impacts of the short-range projects 
currently programmed for construction 
in fiscal years 2013–2017. These 
projects include new office buildings; 
community and recreational facilities; a 
Fisher House; industrial and 
maintenance facilities; privatization of 
utilities; long-term lease of additional 
land to the privatized housing partner; 
the National Museum of the U.S. Army; 
and roads. If and when these projects 
are completed, approximately 4,800 
additional employees would be 
expected to work at Fort Belvoir. 

The Army is also updating its RPMP 
for Fort Belvoir by analyzing the on-post 
and off-post environmental impacts of 
reasonably foreseeable future 
development and management of real 
property (land uses, facilities, resources, 
infrastructure, and population capacity. 
The EIS will assess the potential direct, 
indirect, and cumulative environmental 
impacts associated with updating the 
RPMP to meet the Army’s current and 
future planning needs. 

A range of reasonable alternatives will 
be analyzed in the EIS. Alternatives will 
reflect various scenarios for 
implementation of the short-range 
projects, combined with various 
scenarios for land use designations on 

the installation for longer range 
planning. The EIS will also consider a 
No Action alternative, under which the 
approved 1993 Master Plan (as amended 
in the 2007 BRAC EIS) would remain in 
effect. Other reasonable alternatives 
identified during the scoping process 
will be considered for evaluation in the 
EIS. 

The proposed short-range projects at 
Fort Belvoir could have significant 
impacts to traffic, air quality, and 
natural, cultural, and other resources. 
Long-range development could have 
significant impacts to the same 
resources. Mitigation measures will be 
identified for adverse impacts. 

Scoping and public comments: 
Federally-recognized Indian tribes, 
federal, state, and local agencies, 
organizations, and the public are invited 
to be involved in the scoping process for 
the preparation of this EIS by 
participating in meetings and/or 
submitting written comments. The 
scoping process will help identify 
possible alternatives, potential 
environmental impacts, and key issues 
of concern to be analyzed in the EIS. 
Written comments will be accepted 
within 30 days of publication of the NOI 
in the Federal Register. Meetings will 
be held in Alexandria, VA. Notification 
of the times and locations for the 
scoping meetings will be published 
locally. 

Brenda S. Bowen, 
Army Federal Register Liaison Officer. 
[FR Doc. 2012–22225 Filed 9–7–12; 8:45 am] 

BILLING CODE 3710–08–P 

DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

[Project No. 13022–003] 

Barren River Lake Hydro LLC; Notice 
Soliciting Scoping Comments 

Take notice that the following 
hydroelectric application has been filed 
with the Commission and is available 
for public inspection. 

a. Type of Application: Original Major 
License. 

b. Project No.: P–13022–003. 
c. Date filed: December 9, 2011 and 

amended on June 21, 2012. 
d. Applicant: Barren River Lake 

Hydro LLC (Barren River Hydro). 
e. Name of Project: Barren River Lake 

Dam Hydroelectric Project. 
f. Location: At the U.S. Army Corps of 

Engineers’ (Corps) Barren River Lake 
Dam on the Barren River, in Barren and 
Allen counties, Kentucky. The project 
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Director	Susan	E.	Bromm	
Office	of	Federal	Activities	

U.S.	Environmental	Protection	Agency	
Ariel	Rios	Building	

1200	Pennsylvania	Avenue,	NW	
Mail	code:	2251A	

Washington,	DC	20460	

Ray	Fernald	‐	Manager	
Environmental	Services	Section	

Virginia	Department	of	Game	and	Inland	Fisheries	
4010	West	Broad	Street	
Richmond,	VA	23230	

Tracy	Gordon	
Director	of	Legislative	Affairs	

Prince	William	County	
1	County	Complex	Court	
Prince	William,	VA	22192	

John	A.	Bricker		‐	State	Conservationist	
Natural	Resources	Conservation	Service	

U.S.	Department	of	Agriculture	
1606	Santa	Rosa	Road,	Suite	209	
Richmond,	VA	23229‐5014	

Christy	Wegener	‐	Section	Chief	
Fairfax	Connector	Section	

Fairfax	County	Department	of	Transportation	
Centerpointe	1	Office	Building	
4050	Legato	Road,	Suite	400	

Fairfax,	VA		22033	

David	S.	Cline		
Prince	William	County	Public	Schools	
Edward	L.	Kelly	Leadership	Center	

14715	Bristow	Road	
P.O.	Box	389	

Manassas,	VA	20108	

Peyton	Robertson‐	Director	
Chesapeake	Bay	Program	Office	
National	Marine	Fisheries	Service	
410	Severn	Avenue,	Suite	107‐A	

Annapolis,	MD	21403	

Jeffrey	Parnes	‐	Chair	
Fairfax	County	Transportation	Advisory	Commission	

Centerpointe	1	Office	Building	
4050	Legato	Road,	4th	Floor	
Fairfax,	VA	22033‐2867	

Justin	Antos	
Office	of	Long	Range	Planning	

Washington	Metropolitan	Area	Transit	Authority	
600	5th	Street	NW	

Washington,	DC	20001	

Travis	McCoun		
U.S.	Army	Corps	of	Engineers	Baltimore	District	

10	South	Howard	Street	
P.O.	Box	1715	

Baltimore,	MD	21201‐1715	

Paula	C.	Sampson	‐	Director	
Fairfax	County	Department	of	Housing	and	Community	

Development	
3700	Pender	Drive	
Fairfax,	VA	22030	

Todd	Hafner	
Planning	and	Development	Director	

Northern	Virginia	Regional	Park	Authority	
5400	Ox	Road	

Fairfax	Station,	VA	22039	

Willie	R.	Taylor	‐	Director	
Office	of	Environmental	Policy	and	Compliance	

U.S.	Department	of	the	Interior	
1849	C	Street,	NW,	MS	2462	
Washington,	DC	20240	

Fred	Rose	‐	Chief	
Stormwater	Planning	Division	

Fairfax	County	Department	of	Public	Works	and	
Environmental	Services	‐	Government	Center	
12000	Government	Center	Parkway,	Suite	449	

Fairfax,	VA	22035	

Todd	Benson	
Park	Manager	

Pohick	Bay	Regional	Park	
6501	Pohick	Bay	Drive	
Lorton,	VA		22079	

Alex	Hoar	
Region	5	NEPA	Coordinator	
U.S.	Fish	and	Wildlife	Service	
300	Westgate	Center	Drive	
Hadley,	MA	01035‐8631	

Barbara	M.	Hunter	‐	Assistant	Superintendent	
Communications	and	Community	Outreach	

Fairfax	County	Public	Schools	
Communications	and	Community	Outreach	

8115	Gatehouse	Road	
Falls	Church,	VA	22042	

Nathan	Lott	
Executive	Director	

Virginia	Conservation	Network	
422	East	Franklin	Street,	Suite	303	

Richmond,	VA		23219	

Greg	Weiler	
Refuge	Manager	

Mason	Neck	National	Wildlife	Refuge	
14344	Jefferson	Davis	Highway	

Woodbridge,	VA		22191	

Chief	Ronald	Mastin	
Fairfax	County	Fire	and	Rescue	Department	

4100	Chain	Bridge	Road,	7th	Floor	
Fairfax,	VA	22030	

Lee	Embrey	‐	President	
The	Izaak	Walton	League	of	America	

Alexandria	Chapter	
2729	Garrisonville	Road	
Stafford,	VA	22556‐3412	

Terrie	Suit	
Secretary	of	Veterans	Affairs	and	Homeland	Security	

Patrick	Henry	Building	
1111	East	Broad	Street	
Richmond,	VA	23219	

Colonel	David	Rohrer	
Fairfax	County	Police	Department	

4100	Chain	Bridge	Road	
Fairfax,	Virginia	22030	

Ernie	Padgette	
Izaak	Walton	League	of	America	

Arlington‐Fairfax	Chapter	
14708	Mount	Olive	Road	

Centreville,	VA	20121‐2517	

Richard	K.	Taube	
Executive	Director	

Northern	Virginia	Transportation	Commission	
2300	Wilson	Boulevard,	Suite	620	

Arlington,	VA	22201	

Gerald	L.	Gordon,	PhD	
President	and	Chief	Executive	Officer	

Fairfax	County	Economic	Development	Authority	
8300	Boone	Boulevard,	Suite	450	

Tysons	Corner,	VA	22182	

Bob	Elwood	
Potomac	River	Association,	Inc.	

P.O.	Box	76	
Valley	Lee,	MD	20692	

Rich	Dalton	
Acting	Chief	Executive	Officer	
Virginia	Railway	Express	
1500	King	Street,	Suite	202	
Alexandria,	VA	22314	

Kevin	Munroe	
Huntley	Meadows	Park	

Fairfax	County	Park	Authority	
3701	Lockheed	Boulevard	
Alexandria,	VA	22306	

Eric	Marx	
Potomac	and	Rappahannock	Transportation	

Commission	
14700	Potomac	Mills	Road	
Woodbridge,	VA	22192	

Thelma	D.	Drake	‐	Director	
Virginia	Department	of	Rail	and	Public	Transportation	

600	East	Maine	Street,	Suite	2102	
Richmond,	VA	23219	

Ed	Merrifield	
President	and	Potomac	Riverkeeper	

Potomac	Riverkeepers	
1100	15th	Street,	NW,	11th	Floor	

Washington,	DC	20005	

Jon	Scott	
Director	of	Land	Protection	

The	Northern	Virginia	Conservation	Trust	
4022‐A	Hummer	Road	
Annandale,	VA	22003	
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R.	Stanton	(Stan)	Scott	
Executive	Director	

Virginia	National	Defense	Industrial	Authority	
P.O.	Box	798	

Richmond,	VA	23218	

John	Cooley	
President	

West	Springfield	Village	Civic	Association	
P.O.	Box	2204	

Springfield,	VA	22152	

Sheila	Bliss	
Windsor	Estates	Civic	Association	

6434	Windham	Ave.		
Kingstowne,	VA	22315	

David	Versel	
Executive	Director	

Southeast	Fairfax	Development	Corporation	
6677	Richmond	Highway,	Second	Floor	

Alexandria,	VA	22306	

Jim	Davis	
Co‐Chair	

Mount	Vernon	Council	of	Citizens'	Associations	
P.O.	Box	203	

Mount	Vernon,	VA	22121‐0203	

Lori	Arguelles	
Executive	Director	

Alice	Ferguson	Foundation	
2001	Bryan	Point	Road	
Accokeek,	MD	20607	

Tania	Hossain	‐	President	
Fairfax	County	Federation	of	Citizens	Associations	

4022	Hummer	Road	
Annandale	VA	22003	

Bob	Reynolds	
Co‐Chair	

Mount	Vernon	Council	of	Citizens'	Associations	
P.O.	Box	203	

Mount	Vernon,	VA	22121‐0203	

Nancy‐jo	Manney	‐	Executive	Director	
Greater	Springfield	Chamber	of	Commerce	

6434	Brandon	Avenue,	Suite	208	
Springfield,	VA	22150	

Ed	Wyse	‐	Springfield	District	Representative	
Fairfax	County	Federation	of	Citizens	Associations	

4022	Hummer	Road	
Annandale,	VA	22003	

Al	Bornmann	‐	Co‐Chair	
Mount	Vernon	Council	of	Citizens'	Associations	

P.O.	Box	203	
Mount	Vernon,	VA	22121‐0203	

Kathi	McNeil	
Friends	of	Huntley	Meadows	
c/o	Huntley	Meadows	Park	
3701	Lockheed	Boulevard	
Alexandria,	VA	22306	

Glenda	Booth	
President	

Audubon	Society	of	Northern	Virginia	
11100	Wildlife	Center	Drive,	Suite	100	

Reston,	VA	20190							

Larry	Dempsey	
President	

Greater	Wilton	Woods	Citizen	Association	
P.O.	Box	31441	

Alexandria,	VA	22310	

Ross	M.	Bradford	‐	Associate	General	Counsel	
Law	Department	

National	Trust	for	Historic	Preservation	
1785	Massachusetts	Avenue,	NW		

Washington,	DC		20036	

Patricia	Soriano	
Mount	Vernon	Group,	Sierra	Club	

5405	Barrister	Place	
Alexandria,	VA	22304	

Lucia	Ferguson	
President	

Mason	Neck	Citizens	Association	
P.O.	Box	505	

Mason	Neck,	VA		22199	

Bill	Bolger	‐	Manager	
National	Historic	Landmarks	Program	
Northeast	Region,	National	Park	Service	

200	Chestnut	Street,	3rd	Floor	
Philadelphia,	Pennsylvania	19106	

Emily	Warner	
Land	Protection	Director	
Potomac	Conservancy	

8601	Georgia	Avenue,	Suite	612	
Silver	Spring,	MD	20910	

Gloria	Bannister	
President	

South	County	Federation	
P.O.	Box	442	

Mason	Neck,	VA	22199‐0442	

	
Neil	Patterson,	Jr	‐		Director	

Tuscarora	Environmental	Program	
Tuscarora	Nation	

2045	Upper	Mountain	Road	
Sanborn,	NY	14132	

Mike	McClanahan	‐	Chief	of	Staff	
Lee	District	Association	of	Civic	Organizations	

Franconia	Governmental	Center	
6121	Franconia	Road	
Alexandria,	VA	22310	

Barbara	Doyle	‐	President	
Mount	Vernon‐Lee	Chamber	of	Commerce	

6911	Richmond	Highway	
Suite	320	

Alexandria,	VA		22306	

Lisa	LaRue	Tribal	‐	Historic	Preservation	Officer	
United	Keetoowah	Band	of	Cherokee	Indians	in	

Oklahoma	
P.O.	Box	746	

Tahlequah,	OK	74465	

Nissa	Dean	Virginia	
Director	

Alliance	for	the	Chesapeake	Bay	
P.O.	Box	1981	

Richmond,	VA	23218	

Pat	Geary	
President	

Lake	d'Evereux	Community	Association	
Box	10557	

Alexandria,	VA	22310	

Wenonah	G.	Haire,	PhD	
Catawba	Indian	Nation	

Tribal	Historic	Preservation	Office	
1536	Tom	Steven	Road	
Rock	Hill,	SC	29730	

	
Ann	Jennings	

Virginia	Executive	Director	
Chesapeake	Bay	Foundation	

Capitol	Place	
1108	E.	Main	Street,	Suite	1600	

Richmond,	VA	23219	

Philip	Latasa	
Friends	of	Accotink	Creek	

127	Poplar	Road	
Fredericksburg,	VA	22406‐5022	

	
Amanda	Apple	

Preservation	Services	MHT	
Maryland	Department	of	Planning	
100	Community	Place,	3rd	Floor	
Crownsville,	MD	21032‐2023	

Stella	Koch	
Northern	Virginia	Environment	Network	

1056	Manning	Street	
Great	Falls,	VA	22066	

Bruce	Waggoner	
Springfield	Civic	Association	

P.O.	Box	842	
Springfield,	VA	22150	

	
	

Jacque‐Lynne	Schulman	
President	

The	Historical	Society	of	Fairfax	County,	Virginia	
P.O.	Box	415	

Fairfax,	Virginia		22038	
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Dr.	Esther	C.	White	
Director	of	Archaeology	

Mount	Vernon	Ladies'	Association	
Post	Office	Box	110,		Mount	Vernon,	VA	22121	

Honorable	Mark	R.	Warner	
Senator	of	Virginia	

475	Russell	Senate	Office	Building	
Washington,	DC		20510	

Honorable	George	L.	Barker	
Virginia	Senate	
P.O.	Box	10527		

Alexandria,	VA	22310	

Ronald	L.	Chase	
President	

Gum	Springs	Historical	Society	
8100	Fordson	Road	
Alexandria,	VA	22306	

Honorable	James	H.	Webb	
Senator	of	Virginia	

248	Russell	Senate	Office	Building	
Washington,	DC		20510	

Honorable	Charles	J.	Colgan	
Virginia	Senate	

10660	Aviation	Lane	
Manassas,	VA	20110‐2701	

	
Judy	Riggin	

Alexandria	Friends	Meeting	at	Woodlawn	
8990	Woodlawn	Road	
Fort	Belvoir,	VA	22060	

	

Honorable	Robert	F.	McDonnell	
Office	of	the	Governor	

Patrick	Henry	Building,	3rd	Floor	
1111	East	Broad	Street	
Richmond,	VA	23219	

Honorable	Adam	P.	Ebbin	
Virginia	Senate	
P.	O.	Box	26415	

Alexandria,	VA	22313	

Pastor	Lyle	Morton	
Woodlawn	Faith	United	Methodist	Church	

7730	Fordson	Road			
Alexandria,	VA	22306	

Honorable	David	L.	Englin	
Virginia	House	of	Delegates		

City	Hall,	301	King	Street,	Box	65	
Alexandria,	VA	22314	

Honorable	David	W.	Marsden	
Virginia	Senate	
P.	O.	Box	10889	
Burke,	VA	22009	

Reverend	Donald	D.	Binder,	PhD	
Pohick	Episcopal	Church	
9301	Richmond	Highway			

Lorton,	VA	22079	

Honorable	David	B.	Albo	
Virginia	House	of	Delegates	

6367	Rolling	Mill	Place,	Suite	102	
Springfield,	VA		22152	

Honorable	Linda	T.	Puller	
Virginia	Senate	
P.O.	Box	73	

Mount	Vernon,	VA		22121‐0073	

Pastor	Travis	Hilton	
Woodlawn	Baptist	Church	
9001	Richmond	Highway	

Alexandria,	VA		22309‐1505	

Honorable	L.	Mark	Dudenhefer	
Virginia	House	of	Delegates		

P.O.	Box	1570	
Stafford,	VA	22555	

Honorable	Richard	L.	Saslaw	
Virginia	Senate	
P.O.	Box	1856	

Springfield,	VA	22151‐0856	

Mark	J.	Whatford	
Acting	Director	
Gunston	Hall	

10709	Gunston	Road	
Mason	Neck,	VA		22079	

Honorable	Mark	D.	Sickles	
Virginia	House	of	Delegates	

P.O.	Box	10628	
Franconia,	VA	22310	

Sheriff	Stan	Barry		
Fairfax	County	Sheriff	
10459	Main	Street	
Fairfax,	VA	22030	

Martha	Catlin	
8324	Mount	Vernon	Highway	

Alexandria,	VA	22309	

Honorable	Scott	A.	Surovell	
Virginia	House	of	Delegates	

P.O.	Box	289	
Mount	Vernon,	VA	22121	

Honorable	John	D.	Jenkins	
Neabsco	District	Supervisor	

Prince	William	County	Board	of	Supervisors	
4361	Ridgewood	Center	Drive	
Prince	William,	VA	22192	

Honorable	Gerald	E.	Connolly	
Representative	in	Congress	

424	Cannon	House	Office	Building	
Washington,	DC	20515	

Honorable	Luke	E.	Torian	
Virginia	House	of	Delegates		
4222	Fortuna	Plaza,	Suite	659	

Dumfries,	VA	22025	

Honorable	Michael	C.	May	
Occoquan	District	Supervisor	

Prince	William	County	Board	of	Supervisors	
2241‐K	Tackett's	Mill	Drive	
Woodbridge,	VA		22192	

Honorable	James	P.	Moran	
Representative	in	Congress	

2239	Rayburn	House	Office	Building	
Washington,	DC	20515	

Honorable	Vivian	E.	Watts	
Virginia	House	of	Delegates	

8717	Mary	Lee	Lane	
Annandale,	VA		22003	

	
Honorable	Frank	J.	Principi	

Woodbridge	District	Supervisor	
Prince	William	County	Board	of	Supervisors	

Dr.	A.J.	Ferlazzo	Building	
15941	Donald	Curtis	Drive,	Suite	140	

Woodbridge,	VA	22191	

Ms.	Patricia	Tyson	
8641	Mount	Vernon	Highway	

Alexandria,	VA		22309	
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Fort Belvoir Real Property Master Plan EIS 
Agency Scoping Mailing List 

20 September 2012 
 
FEDERAL 
 
Ms. Barbara Rudnick 
NEPA Team Leader 
Office of Environmental Programs (3EA30) 
U.S. Environmental Protection Agency, Reg. 3 
1650 Arch Street 
Philadelphia, PA 19103-2029 
 
Ms. Mary Colligan 
Protected Resources 
National Marine Fisheries Services  
Northeast Region 
55 Great Republic Drive 
Gloucester, MA 01930-2276 
 
Ms. Cindy Schulz, Supervisor 
Virginia Field Office 
U.S. Fish and Wildlife Service 
6669 Short Lane 
Gloucester, VA 23061 
 
Ms. Genevieve LaRouche, Supervisor 
Chesapeake Bay Field Office 
U.S. Fish and Wildlife Service 
177 Admiral Cochrane Drive 
Annapolis, MD 21401-7307 
 
Mr. Marcel C. Acosta 
Executive Director 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 
 
Ms. Christine Saum, Director 
Urban Design and Plan Review Division 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 
 
Ms. Jennifer Hirsch 

Federal Preservation Officer 
Urban Design and Plan Review Division 
National Capital Planning Commission 
401 9th Street, NW 
North Lobby, Suite 500 
Washington, DC 20004 
 
Mr. Edward Sundra 
Director of Program Development 
Virginia Division 
Federal Highway Administration 
400 North 8th Street, Suite 750 
Richmond, VA 23219-4825 
 
Mr. Jack Van Dop 
Eastern Federal Lands Highway Division 
Federal Highway Administration 
21400 Ridgetop Circle 
Sterling, VA 20166 
 
Mr. Reid Nelson, Director 
Office of Federal Agency Programs 
Advisory Council on Historic Preservation 
Old Post Office Building 
1100 Pennsylvania Avenue, NW, Suite 803 
Washington, DC 20004 
 
Ms. Susan Hellman, Acting Director 
Woodlawn and Frank Lloyd Wright’s Pope-
Leighey House 
National Trust for Historic Preservation 
P.O. Box 15097 
Alexandria, VA 22309 
 
Mr. Robert Nieweg, Director 
Southern Field Office 
National Trust for Historic Preservation 
1785 Massachusetts Avenue, NW 
Washington, DC 20036-2117 
 
Mr. John Hildreth 
Eastern Field Services 
National Trust for Historic Preservation 
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William Aiken House 
456 King Street 
Charleston, SC 29403 
 
Mr. Matthew R. Virta 
Cultural Resource Program Manager 
George Washington Memorial Parkway 
Headquarters 
National Park Service 
c/o Turkey Run Park 
McLean, VA 22101 
 
STATE 
 
Mr. Ray Fernald,  
Environmental Services Section 
Virginia Department of Game and Inland 
Fisheries 
4010 West Broad Street 
Richmond, VA 23230 
 
Mr. F. Scott Reed, Jr. 
Chairman 
Board of Game and Inland Fisheries 
Virginia Department of Game and Inland 
Fisheries 
4010 West broad Street 
Richmond, VA 23230 
 
Mr. Marc E. Holma, Architectural Historian 
Office of Review and Compliance 
Virginia Department of Historic Resources 
2801 Kensington Avenue 
Richmond, VA 23221 
 
Ms. René Hypes 
Environmental Review Coordinator 
Natural Heritage Program 
Virginia Dept. of Conservation and Recreation 
217 Governor Street 
Richmond, VA 23219 
 
Ms. Ellie Irons, Program Manager 
Office of Environmental Impact Review 
Virginia Department of Environmental Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA 23219 
 

Ms. Laura McKay 
Program Manager 
Coastal Zone Management Program 
Virginia Department of Environmental Quality 
629 East Main Street 
P.O. Box 1105 
Richmond, VA 23219 
 
Mr. Kanathur Srikanth 
Director, Planning Section 
Northern Virginia District 
Virginia Department of Transportation 
4975 Alliance Drive 
Fairfax, VA 22030 
 
Mr. Tom W. Fahrney, BRAC Coordinator 
Northern Virginia District 
Virginia Department of Transportation 
4975 Alliance Drive 
Fairfax, VA 22030 
 
 
REGIONAL 
 
Mr. David Robertson, Executive Director 
Metropolitan Washington Council of 
Governments 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 
 
Mr. Ronald Kirby, Director 
Department of Transportation Planning 
 Metropolitan Washington Council of 
Governments 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 
 
Mr. Stuart Freudberg, Director 
Department of Environmental Programs 
Metropolitan Washington Council of 
Governments 
777 North Capitol Street, NE, Suite 300 
Washington, DC 20002 
 
Mr. G. Mark Gibb, Executive Director 
Northern Virginia Regional Commission 
3060 Williams Drive 
Fairfax, VA 22031 
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Ms. Aimee Vosper, Director 
Environmental and Planning Services 
Northern Virginia Regional Commission 
3060 Williams Drive, Suite 510 
Fairfax, VA 22031 
 
 
COUNTY 
 
Fairfax County 
 
Honorable Sharon Bulova, Chair, At-Large 
Fairfax County Board of Supervisors 
Fairfax County Government Center 
12000 Government Center Parkway, Suite 530 
Fairfax, VA 22035-0071 
 
Honorable Gerald Hyland 
Fairfax County Board of Supervisors  
Mount Vernon Governmental Center 
2511 Parkers Lane 
Alexandria, VA 22306 
 
Honorable Jeffrey C. McKay   
Fairfax County Board of Supervisors 
Franconia Governmental Center 
6121 Franconia Road 
Franconia, VA 22310-2508 
 
Honorable John C. Cook   
Fairfax County Board of Supervisors 
9002 Burke Lake Road 
Burke, VA 22015 
 
Honorable Penelope A. Gross   
Fairfax County Board of Supervisors 
Mason District Governmental Center 
6507 Columbia Pike 
Annandale, VA 22003 
 
Honorable Pat Herrity   
Fairfax County Board of Supervisors 
West Springfield Governmental Center 
6140 Rolling Road 
Springfield, VA 22152-1580 
 
Mr. Edward L. Long, Jr.  
County Executive, Fairfax County 
Government Center 

12000 Government Center Parkway, Suite 552 
Fairfax, VA 22035 
 
Mr. Peter F. Murphy, Chairman 
Fairfax County Planning Commission 
Government Center 
12000 Government Center Parkway, Suite 330 
Fairfax, VA 22035 
 
Mr. Fred R. Selden, Director 
Fairfax County Department of Planning & Zoning 
12055 Government Center Parkway 
Fairfax, VA 22035-5505 
 
Ms. Marianne Gardner, Director 
Planning Division 
Fairfax County Department of Planning & Zoning 
12055 Government Center Parkway, Suite 730 
Fairfax, VA 22035-5505 
 
Linda Cornish Blank 
Historic Preservation Planner & Architectural 
Review Board Administrator 
Fairfax County Department of Planning & Zoning 
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City of Alexandria 
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Alexandria, VA 22314 
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City of Alexandria 
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Fort Belvoir EIS/RPMP
Scoping Presentation

October 11, 2012
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Chris Landgraf // (703) 806-0043 // christopher.w.landgraf.civ@mail.mil 

Real Property Master Plan (RPMP)

* Does not include Mark Center or Humphreys Engineer Center

1. Long Range Component (LRC) (*Vision Plan & Development Plan)
 Establishes the environmental baseline, basic framework, and specific options for 

developing and managing real property 

2. Short Range Component (SRC) (SRC/CIS now *Development Program)
 Reflects installation facilities actions(s) and capital investments over a 5-7 year 

“Future Years Defense Plan” window

3. RPMP Digest (*Plan Summary)
 Summarizes the overarching view of how the Master Plan  (LRC, SRC, CIS and 

IDG) will be realized and strategy for planning and development

4. Installation Design Guide (IDG)  (*Planning Standards)
 Prescribes the urban design character and common facility and infrastructure 

standards of the installation 

5. Capital Investment Strategy (CIS) (CIS/SRC now *Development 
Program 
 The CIS is used to prioritize actions necessary to balance existing  and required 

facilities

6. Transportation Management Plan (TMP) 
 In addition to RPMP, National Capital Planning Commission (NCPC) requires a 

program to minimize single occupancy vehicle trips to federal work sites 
* NEW Document titles described in DoD Installation Master Planning criteria adopted in May 2012
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Real Property Master Plan (RPMP) Timeline

* Does not include Mark Center or Humphreys Engineer Center

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

Approved LRC for 74,000 PN 
Approved Sub‐Area Plan 
(138,000 SF PX and Hospital) 
Submitted Draft LRC 
RPMP work suspended due 
to BRAC 
Submitted Draft LRC and 
Short Range Component 
BRAC Complete (added 
~15,000 PN*) 
Updated RPMP (planned for 
up to 56,000 PN by 2030) 

Submitted to NCPC & Fairfax County staff; 
modified scope due to comments received
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Fort Belvoir Today
 Pre-BRAC population 
24,000 PN
 Post-BRAC population is 
~39,000 PN and 7,500 
residents, excluding visitors 
and transient population
 145 Mission Partners 
(Tenant Organizations)
 8,500 Acres

Fairfax County ParkwayNew Campus East at FBNAOCAR
USALSAMulti-Story Parking Garage

Fort Belvoir Community HospitalJoAnn Blanks Child Development Center, South Post

Fisher House

Warrior Transition Complex

Missile Defense Agency HQ
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Fort Belvoir Vision* for the Future
The Guiding Principles:

 Create and sustain a world-class 
installation
 Achieve environmental 
sustainability
 Support the natural habitat
 Recognize that land is a valuable 
resource
 Improve multimodal connectivity
 Create a diverse and dynamic 
community
 Respect the history of Fort 
Belvoir to ensure the continuation 
of its legacy
 Strengthen community 
partnerships for mutual benefits

* Visioning Workshop, NOV 2011
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Proposed Development Areas

 The Master Plan guides 
new projects into areas that 
are best suited for 
development and/or 
redevelopment
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The framework plan guides land uses, 
infrastructure (e.g., new roadway 
connections), trails and open spaces.

The framework  plan also identifies 
areas where future development could 
occur beyond 2030.

The Master Plan avoids sensitive land areas, and the resulting 
developable area maps  are used to guide siting decisions.

Constrained Developable

“Framework” 
Development 

Parcels 

Chris Landgraf // (703) 806-0043 // christopher.w.landgraf.civ@mail.mil 

FUTURE DEVELOPMENT PLANNING 
Figure 4.8 in LRC
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Short Range Projects
 52 programmed 
projects to be 
completed by 2017, 
totaling ~4,755 
Personnel

 Roughly half of the 
programmed projects 
have gone through 
some level of the NEPA 
process; all will be 
evaluated for 
cumulative impacts in 
the EIS

Short Range Projects
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Long Range Projects
 Projects to be 
completed between 2017-
2030, totaling ~12,030 
Personnel

 New projects will be 
located within the long 
range project areas 
shown

Long Range Projects

Short Range Projects
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Alternative Analysis
 Option 1: No-Build Option

 Options 2, 3 & 4 
Alternative Development 
Options Evaluated

 Cumulative Impact 
Analysis based on variances 
in the number of new 
projects, and personnel within 
FBNA, the North Post and 
Main Post

FBNA

MAIN
POST

NORTH
POST

= Long range projects 
projected between FY2018 
and FY2030

= Short range projects 
proposed for completion by 
2017

NEPA Options 2 & 4 
evaluate 7500 PN at FBNA

In NEPA Option 3, LR4 is 
evaluated for up to 2000 PN 
with no additional projects 

located at FBNA
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1 Complete Fairfax County Parkway Phase 3.  Adds public park and ride lot and 
on-street bicycle lanes. 

2 Complete Mulligan Road (4 lanes) from Route 1 to Telegraph Road.

3 Widen Telegraph Road (from 2 lanes to 4 lanes) from Beulah Street to Mulligan 
Road.

4 Construct Lieber Gate.

5
Kingman Road / Fairfax County Parkway intersection improvements.  At-grade 
improvements (add / expand left and right turn lanes, signal upgrades as 
needed).

6

Construct one (1) Transit Transfer Center at either Pence Gate to connect 
medical campus to Route 1 or 12th Street and Gunston Rd. to connect the Town 
Center area to existing public transit services.  Final location to be determined 
based on demand.  Transit Center consists of such elements as a covered 
lighted shelter, pedestrian plaza area, wayfinding signage information kiosk, 
bicycle share/storage areas, etc.   

7 I-95 HOV access ramp to FBNA.

8* Widen Route 1 (from 4 lanes to 6 lanes), completed by 2016.

9 On-post intersection and road improvements as needed based on new projects 
(e.g. new signals, signal improvements, intersection and entry turn lanes) 

10* Widen Interstate 95 (11 lanes), includes HOT/HOV lanes.

11 Walker Gate & Mount Vernon Memorial Highway intersection improvements.

* Other Agencies' Transportation Improvements

Near Term Transportation Improvements (2011 - 2017)

Near-Term Transportation Improvements
 Ongoing and Potential 
Improvements by 2017

Mulligan Road, photo courtesy of FHWA
Route 1 Widening, vicinity Pohick Road
Route 1 Widening, vicinity Belvoir Road
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Long-Term Transportation Improvements
 Potential improvements by 
2030

1 Improvements to Kingman Gate.

2 Grade separated intersections along Fairfax County Parkway at Kingman Road 
and the NMUSA entrance.

3 Monitor intersections along Route 1 at Fairfax County Parkway, Pohick Road, 
and Belvoir Road for improvements as needed.

4 Construct Route 1 overpass and construct a two-lane road connecting 1st Street 
to Gorgas Road.

5 Add internal cross streets (Abbot Road, 3rd Street, 6th Street)

6 Extend 4 lane widening of Gunston Road from 12th Street to 16th Street.

7 Extend Middleton Road to 12th Street (demo Garden Center).

8* Extend transit along Route 1 to the Lorton VRE station.  Use abandoned rail line 
for light rail or rapid shuttle bus line from Main Post to exiting VRE line.  Enhance 

9 Complete Heller Road loop at FBNA.

10* Widen Fairfax County Parkway (from 4 lanes to 6 lanes) from Franconia-
Springfield Parkway to Route 1.

11* Construct regional “transit hub” along Route 1 to support Enhanced Transit 
Corridor.

12 Potential opening of Meeres Gate (subject to long-term Security and Mission 
Requirements that are TBD).

13 Widen Goethals Road to 4 lanes and extend to Woodlawn Road.

14* Two potential alternative Transit Corridor routes to Franconia-Springfield Transfer 
center are parallel to CSX rail line and Old Cinderbed Road.

* Other Agencies' Transportation Improvements

Long Term Transportation Improvements (2018 - 2030)
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Planned Development Hubs

Prominent Commercial 
Centers

Prominent Employment 
Centers

Davison Army Airfield

Key Master Plan Strategy:
 Locate new projects ¼ to ½     
mile from existing and planned 
transit corridors
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Transportation Management Strategies
Transportation Management Plan (TMP)…

 Focuses on multimodal solutions
Promotes enhanced mobility choices
Reduces Single Occupancy Vehicle (SOV) use
 Establishes a parking management plan to control spaces     
(60% for admin uses)

A proposed Transit Transfer Center  allows convenient access to public/private bus service, 
dedicated bicycle lanes and walkways; gathering area for carpool and real-time rideshare 
pickup
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Regulating Plan

Community/Mixed Use Land Use

Per Army UFC Guidance: “The Regulating Plan specifies allowable building types on parcels in a district; 
assigns development standards to specific physical locations; shows how each parcel relates to public 
spaces and the surrounding neighborhood; and references more detailed, building, street and landscape 
standards….”
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Redevelopment Strategies: 1400 Area

 New development is 
largely located on 
previously developed  
sites 

 Avoids construction 
in environmentally 
sensitive areas

 Typically new 
development removes 
surface parking lots in 
favor of deck parking 
and new green spacesNear-Term Development (2017)  

includes one admin building and 
expansion of existing parking deck

Added parking deck area Existing US Army Legal 
Services Agency and 

parking deck 
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Framework Development Plan

Enhanced Pedestrian Zone
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Environmental Impact 
Statement Alternatives Fort Belvoir, Virginia

Full Implementation of  the Master 
Plan – assumes implementation 
of  all components of  the master 
plan, including  the Short-Range 
Component (programmed projects 
with construction starting from 
2012 to 2017); the Long-Range 
Component (the framework for the 
plan plus long-range projects to 
be implemented from 2018-2030); 
the Installation Design Guide; the 
Transportation Management Plan; 
the Capital Investment Strategy; and 
the Real Property Master Plan Digest. 

The accompanying table lists the 
short-range and long-range projects. 
Many of the short-range projects are 
well-defined, particularly the ones to 
be implemented in the next several 
years. The long-range projects are 
more conceptual in nature, generally 
lacking site plans, designs, or 
known tenants. Full implementation 

of  the proposed short-range 
projects would increase the 
installation workforce from 39,000 
by approximately 5,000 to 44,000 
by 2017. Full implementation of  the 
proposed long-range projects would 
add approximately 12,000, bringing 
the total 2030 workforce to 56,000.

Modified Long-Range Plan – 
assumes implementation of  all 
components of  the master plan 
except Long-Range Project 9, a 
secure administrative campus on 
the Fort Belvoir North Area for up to 
7,500 personnel. One project that 
would be built in the short-range in 
Alternative 1 slips to become part 
of  Long-Range Project 10: a new 
administrative building for 1,000 
personnel on the Defense Logistics 
Agency site. Implementing all of  
the proposed projects except as 
noted would increase the workforce 

In the Short-Range Project and Real Property Master Plan Update 
Environmental Impact Statement (master plan EIS), Fort Belvoir will 
evaluate the environmental impact of  implementing three alternative 
future development scenarios and comparing them to no further 
development within the master plan area (the No Action Alternative):

ALTERNATIVES

from the current 39,000 by 
approximately 4,000 to 43,000 by 
2017 and by approximately 7,000 
to 50,000 by 2030.

 
Modified Short-Range Plan – 
assumes implementation of  all 
components of  the master plan 
except that most of  the short range 
projects would be deferred until 2018 
or later, and some projects would 
have fewer personnel than Alternative 
1. The projects that may be deferred 
are indicated in the accompanying 
project table. Implementing many 
projects in the long-range would 
increase the installation workforce 
from the current 39,000 by 
approximately 1,200 to 40,000 by 
2017 and by approximately 14,000 to 
55,000 by 2030.

ALTERNATIVE 1
Full Implementation 
of  the Master Plan

ALTERNATIVE 3
Modified Short-Range Plan

ALTERNATIVE 2
Modified Long-Range Plan
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PROJECT ALT. 1 ALT. 2 ALT. 3 PROJECT ALT. 1 ALT. 2 ALT. 3

1 Main Post Exchange (PX)    27 NMUSA - Phase I   

2 Privatized Army Lodging (PAL) - 
East of  Belvoir    28 Main Post Commissary   

3 National Intrepid Center of  Excellence    29 Defense Logistics Agency (DLA) – Visitor 
Control Center   

4 Mulligan Road - Phase II    30 Fisher House II   

5 Fisher House I    31 Family Travel Camp - Phase II   

6 USO    32 249th Battalion HQ   

7 Expand Davison Army Airfield Fire Station    33 INSCOM - Phase III   

8 Child Development Center (CDC) 144    34 NMUSA - Phase II   

9 Family Travel Camp - Phase I    35 Retail Fuel Point   

10 Utility Privatization - Not Mapped    36 29th Infantry HQ   

11 CDC 124    37 Medical Office Building (MOB)   

12 CDC 124    38 NMUSA - Phase III   

13 Access Road Control Point - Lieber Gate    39 Multipurpose Field   

14 Underground Regional Stormwater 
Management Facility    40 DLA - Parking Garage   

15 Army & Air Force Exchange Service 
(AAFES) Car Wash    41 NMUSA - Phase IV   

16 PX Demo    42 Construct Barracks   

17 36 Hole Golf  Course Reconfiguration    43 Operational Security Evaluation Group 
(OSEG) Training Compound   

18 National Museum of  US Army (NMUSA) 
Roads & Infrastructure    44 338 CDC Ball Field Replacement   

19 Army Intelligence Headquarters (INSCOM) 
- Phase I    45 Secure Administrative Facility   

20 Replace South Post (SP) Fire Station    46 INSCOM - Phase IV   

21 Car Care Center (Tire Store)    47 Religious Education Center   

22 Pet Care Center    48 INSCOM Warehouse   

23 National Geospatial-Intelligence Agency 
(NGA) Canine Training Rest Facility    49 911th Engineering Company 

Operations Complex   

24 Fairfax County School Expansion    50 Vehicle Maintenance Shop   

25 Named Brand Casual Dining Restaurant 
(Old Chicago)    51 Information Systems Facility 

(for Network Enterprise Center)   

26 INSCOM - Phase II    52 DLA - HQ   

LR1 - Lower North Post District - Office of  Chief  
Army Reserve Block Administration Buildings   

LR6A - Lower North Post West District - 
Alternative site for low density warehouse 
and supporting administrative uses

  

LR2 - 1400 East District 
Secure Administrative Campus   

LR7 - North Post Community Support District 
Administrative, AAFES, and Community Uses   

LR3 - SP Community Support District 
Medical Office Building, Moral Welfare & 
Recreation Area (includes two ball fields, 
approximately 100 parking spaces, play area, 
picnic shelters and recreation storage sheds)

  

LR8 - Historic Core District, Administrative (HQ), 
Parking Deck   

LR9 - Fort Belvoir North Area District 
Secure Administrative Campus 
and Support Facilities

 
LR4 - Administrative Campus District 
Administrative (HQ), Medical Office   

LR5 - Town Center District - Administrative (HQ), 
AAFES, Community Uses, Fitness Center   

LR10 - DLA & INSCOM District 
Administrative Center, Parking Deck, INSCOM 

LR6 - Industrial Area District - Low density 
warehouse and supporting administrative uses   

LR10DLA - DLA District 
Administrative Center, Parking Deck 

Short-Range & Long-Range Projects
The table below lists the projects proposed for implementation as part of  the update of  the Real Property Master 
Plan. Projects are numbered and keyed to the numbers on the Short-Range and Long-Range Projects Alternatives 
maps. Short-range (SR ) projects are more fully developed and are programmed for construction starts from 2012 
to 2017. Long-range (LR ) projects would be implemented from 2018 to 2030 and are more conceptual in nature.

PROPOSED LAND USE PLAN

1. Create a professional/institutional land use area adjacent to the South Post Core
2. Reduce the South Post industrial land use area; build new, more efficient facilities
3. Consolidate industrial land uses west of Gunston Road; convert the industrial land use area 

east of Gunston Road to professional/institutional
4. Change community land use south of Fort Belvoir Community Hospital to troop land use
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ALTERNATIVE 3
Modified Short-Range Plan

NO ACTION ALTERNATIVE

• Current workforce approximately 39,000
• Assumes no new development
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• Most short-range projects deferred to long-range; short-range workforce 
increases by 1,200 to approximately 40,000 by 2017

• Workforce could increase to a total of 55,000 by 2030 if all projects are implemented
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ALTERNATIVE 1
Full Implementation of  the Master Plan

• Short-range workforce would increase by 4,800 to a total of approximately 44,000 by 2017
• Workforce could increase to a total of 56,000 by 2030 if all projects are implemented
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ALTERNATIVE 2
Modified Long-Range Plan

• Short-range workforce would increase by 3,800 to a total of  approximately 43,000 by 2017

• Workforce could increase to a total of  50,000 by 2030 if  all projects are implemented

• No long-range development on the Fort Belvoir North Area
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Environmental Impact 
Statement (EIS) 
Analysis Areas Fort Belvoir, Virginia

T
his EIS will focus on the resources, or valued 
environmental components, that are the most likely to be 
affected by adopting and implementing the master plan.

What resources will be evaluated 
in the EIS?

For each resource or analysis area on this fact sheet (as well 
as others that may be suggested during the EIS Scoping 
process), the EIS will describe existing conditions and discuss 
the short-term, long-term, direct, indirect, and cumulative 
impacts of  the planned activities at Fort Belvoir under each 

alternative. The assessment will include the following resources: 

Land Use & Plans – The land use assessment will examine 
proposed changes in land use to determine whether they 
would be in accord with current land uses and plans for Fort 
Belvoir and the surrounding community. In particular, the 
assessment will determine how well each alternative meets the 
master plan’s guiding principles for development (practicing 
smart growth, employing compact redevelopment strategies, 
maximizing use of  previously developed areas, preserving 
existing open space, and phasing out aging infrastructure with 
sustainable, efficient replacements). The EIS will also include 

a review of  plans prepared by county, state, and federal 
agencies that may have a bearing on Belvoir’s development.

Socioeconomics – The socioeconomic evaluation will assess 
the effects of  proposed new construction and increased 
personnel on employment, housing, community facilities and 
services, income, and community demographics both on Post 
and in the surrounding community. The evaluation will address 
any specific effects on nearby low-income and minority 
populations living in environmental justice communities, as 

well as any effects on concentrations of  children.

Cultural Resources – The cultural resources assessment will 
evaluate the potential impact of the alternatives on such cultural 
resources as historic properties, archeological resources, and 
cultural items, as described in the National Historic Preservation 

Act Fact Sheet. 

Utilities – The utilities evaluation will evaluate the location, 
capacity, and condition of  utilities needed to serve the Post 
under each of  the alternatives. The analysis will address how 
each alternative meets future needs for services including 
potable water, wastewater, electricity, natural gas, steam, solid 

waste, stormwater management, and communications. 

Environmental Pollution – The environmental pollution 
assessment will summarize detrimental discharge of  material 
into the land, air, or water, including incidents before the 

This fact sheet addresses the 
specific analysis areas 
(resources) being considered 
in the environmental impact 
analysis. The Short-Range 
Projects & Real Property Master 
Plan (master plan) Update EIS 
will describe & evaluate impacts 
to affected resources on Fort 
Belvoir, in the surrounding 
community & in the region.
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issuance of  environmental regulations. There will also be a 
discussion of  environmental restoration efforts, including 
remediation programs. The EIS team will assess the impact 
of  each alternative on environmental pollution and associated 
restoration programs.

Transportation – The standalone transportation management 
plan will include an assessment of the current transportation 
system on and in the vicinity of the Post, a travel demand 
management plan, an implementation plan, and a monitoring 
program. As part of the evaluation, we will determine how well 
each alternative meets the master plan’s guiding principles of  
encouraging alternative modes of transportation and coordinating 
development with existing and planned transit opportunities. 
Air Quality – The air quality assessment will describe air 
emissions from construction and facilities operations. As 
Fairfax County (and therefore Fort Belvoir) is a nonattainment 
area for the National Ambient Air Quality Standards, it will 
be important to ascertain whether a formal conformity 
determination is needed. The ultimate goal of  this analysis 
will be to determine whether the projects under each of  the 
alternatives would have a significant effect on air quality 
or interfere with the ability of  the region to attain federally-

mandated air quality standards.

Noise – The noise 
assessment will include 
a characterization of  
common activities that 
generate noise. Noise 
levels from projects 

considered under the alternatives, in particular construction 
and operations, will be analyzed. Notably, the vast majority of  
planning elements outlined in the master plan are relatively 
quiet (i.e., administrative or residential). All activities will be 
reviewed to determine their compatibility with other noise 
at the installation (e.g., operations from Davison Army Air 
Field). The analysis will then determine whether the projects 
under each alternative would have a significant effect on the 
existing noise environment, or create areas of  incompatible 

land uses on or around the installation.

Geology, Topography & Soils – The EIS will describe the 
topography, geology, and soils of  the project area. The report 
will identify and map features that may constrain development, 
such as steep slopes, to assess impacts of  future construction 

on topography, geology, and soils for each alternative.

Wetlands & Water Resources – The wetlands and water 
resources assessment will include information describing 
the approximate location and type of  Belvoir’s wetlands 

and surface water resources. The assessment will examine 
proposed projects and development areas in relation to 
wetlands and surface waters, and likely mitigation measures 
will be identified if  there is overlap. Also discussed will be 
groundwater resources within the installation, their quality, 

and existing withdrawals (if  any).

Important Ecological Communities & Terrestrial 
Wildlife – The EIS will focus on those natural areas or communities 
that are unique or valuable (e.g., the Fort Belvoir Forest and Wildlife 
Corridor, the Jackson Abbott and Accotink Bay Wildlife Refuges) 
and will discuss potential constraints that these habitats pose to 
nearby projects or development areas under each alternative. As 
a master plan guiding principle, Belvoir encourages development 
in concert with the natural environment and aims to preserve and 

protect ecosystems and biodiversity.

Rare, Threatened & Endangered Species – The rare, 
threatened, and endangered species assessment will 
examine information on these species potentially occurring on 
the installation to identify areas where suitable habitat occurs 
and to determine whether there is any overlap between these 
areas and proposed project or development areas. Unique 
plant communities and habitats of  special concern will also 
be identified. The EIS effort will require coordination with the 
appropriate state and federal agencies to ensure minimal 

impacts to protected species and their habitats.

Sustainability & Energy Use – The EIS will assess the 
sustainability and relative energy use under each of  the 
alternatives. The analysis will evaluate and compare the 
anticipated outcomes of  the incorporated sustainability 
measures in terms of  overall reductions in impermeable 
surfaces and runoff, water use, vehicle miles traveled, 
petroleum use, energy use, greenhouse gas emissions, use 
of  renewable energy, waste reuse and recycling, and support 
of  ecosystem services. As a master plan guiding principle, 
Belvoir strives to promote a green environment through design, 
technology, and best practice and to provide leadership in 

renewable energy and water conservation.

Coastal Zone Management – The EIS team will prepare 
a Federal Coastal Consistency Determination for submission 
to the Virginia Department of  Environmental Quality and 
inclusion in the EIS as an appendix. The consistency 
determination will evaluate the potential direct or indirect 
effects of  the proposed action on Virginia’s coastal zone and 
coastal resources (land or water uses or natural resources) 
and will assess the proposed action’s consistency with 
the enforceable policies of  the commonwealth’s Coastal 
Resources Management Program.

Real Property Master Plan Update EIS information 
at www.belvoir.army.mil/environdocssection2.aspA-310



Proposed Action
Fort Belvoir, Virginia

F
ort Belvoir requires an updated master plan that 
reflects current missions, needs, and conditions – a 
plan that will optimize management of the installation’s 

real property. For the update, the Army will analyze the short-
range projects on- and off-post impacts through 2017 and 
the proposed future development and management of real 
property on the installation through 2030.

Why is this update being done?

Fort Belvoir established a Real Property Master Plan in 
1993 and amended it in 2002. In September 2005, the 
Defense Base Closure and Realignment Commission 
(BRAC Commission) recommended relocation of  six major 
Department of  Defense (DoD) organizations to Fort Belvoir. 
The 1993 plan’s land use was amended as part of  
planning for BRAC in 2007. After implementing BRAC 
actions, and as a result of  additional in-migrations of  
tenants in the post-9/11 environment, the current master 
plan is no longer a viable planning blueprint. Additionally, 
Belvoir needs to comply with Army Regulation 210-20 
requiring periodic update of  installation master plans.
 
This proposed update of  Fort Belvoir’s master plan, 
therefore, would meet the installation’s need for a realistic 
plan that maintains and supports the current mission, 
anticipates future missions and needs, and satisfies 
Army regulations.

What, exactly, is a Real Property 
Master Plan?

A Real Property Master Plan is a U.S. Army installation’s 
strategy for orderly management and use of  its real 
property assets – land, facilities, resources, and 
infrastructure. This plan is the basis for development 
at an installation, provides the framework for analyzing 
resource allocations, and aids management of  
peacetime and mobilization construction and 
development activities.

The master plan will include six documents:

Long-Range Component (LRC) – provides the 
“big picture” and long-range property management 
framework, establishes the environmental baseline, and 
presents options for developing real property from 2018 
to 2030. Examples include two secure administrative 
campuses, one on South Post and one on the Fort Belvoir 
North Area; administrative office buildings on North and 
South Post; recreational facilities; and transportation 
improvements, among others.

Short-Range Component (SRC) – consists of  more than 
50 post-BRAC projects that address Belvoir’s current and 
near-term functional needs, with construction starting 
between 2012 and 2017. Examples include building the 
National Museum of  the U.S. Army and a redeveloped 
Main Post Commissary and Post Exchange.

Installation Design Guide – promotes visual order, 
enhances the natural and man-made environments 
through consistent architectural themes and standards, 
and improves the functional aspects of  the garrison. 

Capital Investment Strategy – describes both 
permanent comprehensive/holistic solutions and short-
term actions to correct deficiencies and meet real 
property requirements, assuring infrastructure reliability 
and contributing to sustainable development. 

The action being proposed, and the 
subject of the environmental impact 
statement being prepared, is to 
update the Real Property Master 
Plan (RPMP, or master plan) for Fort 
Belvoir and to implement RPMP 
short-range component projects. 
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Alternative 2, adopt and implement all 
short-range and long-range projects 
except one long-range project on the 
Fort Belvoir North Area

Real Property Master Plan Digest – provides the 
vision, goals, and objectives for installation management 
and development, and describes the thrust of  the 
installation’s real property development, constraints and 
opportunities, and the path to achieving the long-range 
goals for the community.
 
Transportation Management Plan – includes an 
assessment of  the current transportation system and 
parking management on and in the vicinity of  the Post, 
a travel demand management plan, an implementation 
plan, and a monitoring program.

Do the projects proposed for the updated 
master plan affect the entire installation? 

The proposed update of the Fort Belvoir master plan 
focuses on the installation’s Main Post (7,700 acres) and the 
Fort Belvoir North Area (800 acres). Fort Belvoir property at 
Rivianna Station in Charlottesville, Virginia, the Mark Center 
in Alexandria, Virginia, and the adjacent Humphreys 
Engineer Center are excluded from this update.
 
Will implementation of these projects add 
personnel and new buildings to the 
installation?

Note that, as discussed further on, there are four 
alternatives being considered regarding the proposed 
update, ranging from a no action alternative that signifies 
no change from the present situation to implementation 
of  all proposed projects in the master plan’s long-range 
and short-range components. The number of  additional 
buildings would depend on the alternative selected 
and the specific projects implemented. The number 
additional personnel would range from 11,000 to 17,000, 
again depending on the alternative selected.

What would happen if the master plan 
were not updated?

Fort Belvoir would remain out of  compliance with Army 
Regulation 210-20 requiring periodic updates of  an 
installation’s master plan. Beyond that, however, lack of  
a master plan that accurately reflects current conditions 
and personnel numbers would hamper efficient 
management of  real property resources in the present. 
Going forward, lack of  a master plan could potentially 

result in negative impact on the installation’s ability 
to fulfill its mission worldwide, and would mean that 
future Department of  Defense needs at Fort Belvoir 
would not be met.

Why is an environmental impact 
statement, or EIS, required for the 
master plan update? 

Environmental impact analysis is required for all major 
federal actions that have the potential to significantly 
affect the quality of  the human and/or natural 
environment. The EIS, which is required under the 
National Environmental Policy Act, NEPA, and 32 CFR 
Part 651 will assess four alternatives:

No
Action

No action alternative, which assumes 
that the 1993 master plan as amended 
would not be updated and that no 
further growth would occur.

2
Alt.

1
Alt. Alternative 1, adopt and implement 

all master plan components.

3
Alt. Alternative 3, adopt and implement 

some of  the proposed short-range 
projects and all long-range projects

Real Property Master Plan Update EIS information 
at www.belvoir.army.mil/environdocssection2.aspA-312



Mission & Guiding 
Principles

Fort Belvoir, Virginia

W
ith the advent of  America’s involvement in 
World War I, the first military construction 
occurred at the training site with construction 

of  Camp A. A. Humphreys in 1918. 

Today, Fort Belvoir is a premier U.S. Army installation 
totaling approximately 8,500 acres and supporting more 
than 145 mission partners. Belvoir provides strategic 
support for U.S. military troops and operations at home 
and worldwide. Serving active duty military and their 
families, civilians, and retirees, Belvoir plays a pivotal role 
in today’s post-9/11 world by providing a secure location 
for numerous critical functions and their associated 
personnel that have been moved from less secure sites 
in the National Capital Region. Fort Belvoir has “evolved 
from a traditional military post to a more broadly based 
community,” according to the Real Property Master Plan 
currently under consideration.

The Post is a self-contained city with its own infrastructure, 
land use plans, housing, public space, ordnances, 
hospital, academic institutions, and administrative 
buildings that are home to numerous federal agencies. 
All these assets need to be managed in accordance 
with regulations, commitment to the community, and 
commitment to the environment.

This is why an updated Fort Belvoir Real Property 
Master Plan is so important. In order to properly oversee 
development and management of  land, facilities, 
resources, infrastructure, and population changes through 
2030, the master plan must reflect current conditions and 
future mission requirements. The installation’s current 
master plan is outdated and unable to address Belvoir’s 
planning needs. 

Underlying Belvoir’s mission are eight guiding principles 
developed in concert with its tenants and set forth in 
the master plan. The principles guide the installation 
towards efficient land use, reuse of  previously developed 
areas, minimal environmental impact, and creation of  a 
sustainable, world-class installation.

Present-day Fort Belvoir began 

modestly in 1912 as a location for 

Army Engineer School summer 

training exercises. 
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2. Achieve environmental sustainability

Promote a green environment through design, technology, 
and best practices; provide leadership in renewable 
energy and water conservation; encourage alternative 
modes of  transportation.

3. Support the natural habitat

Encourage development in concert with the natural 
environment; preserve and protect ecosystems and 
biodiversity; incorporate watershed planning into site 
planning.

4. Recognize land as a valuable resource

Practice smart growth; employ compact 
redevelopment strategies; maximize use of  previously 
developed areas; coordinate development with 
existing and planned transit opportunities; preserve 
existing open space; phase out aging infrastructure 
with sustainable, efficient replacements.

5. Improve multi-modal connectivity

Expand on-Post transit connections to regional transit 
systems; ensure effective on-Post connectivity and 
circulation; ensure safety.

1. Create and sustain a world-class installation

Be a model within the community, region, and among other 
military institutions; support Belvoir’s mission; provide the 
federal workforce with a secure, premier location; provide 
soldiers with quality, cost-effective training.

6. Create a diverse and dynamic community

Create a pedestrian-friendly community with mixed 
use development, public spaces, and recreation; 
create work places utilizing shared facilities; construct 
buildings for multiple tenants and uses; utilize unique 
waterfront resources.

7. Respect Fort Belvoir’s history, promote its legacy

Explore innovative reuse of  historic property; employ 
design standards respectful of  Belvoir’s history; 
protect natural and cultural resources.

8. Strengthen community partnerships

Support local and regional planning efforts; explore 
transit partnerships and shared amenities, such as parks 
and community-based facilities.

The Guiding Principles in Action: Top figure 
illustrates the existing condition, which is a storage lot 
for recreational vehicles, much of  which is covered by  
impervious surfaces. Bottom figure illustrates the site 
plan for the 249th Battalion Headquarters - a proposed 
short-range project that reuses a disturbed site and 
results in little to no additional impervious surfaces. 
The numbers indicate the guiding principles that apply 
to the proposed development.

Existing

Proposed

1

7

4

3
2
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National Historic 
Preservation Act Fort Belvoir, Virginia

Gerber VillageAbbott Hall

In compliance with Section 110, over the years Fort Belvoir has 
conducted multiple archaeological and architectural surveys 
through which the resources within the APE listed above were 
identified. This is one of  several ways in which the Section 110 
and Section 106 processes work together. Fort Belvoir’s efforts 
to comply with Section 110 are ongoing. As buildings reach 
fifty years of  age – which is the threshold for most architectural 
resources to be potentially eligible – Fort Belvoir evaluates 
their historic integrity and significance to determine whether 
they are indeed eligible. Known resources can also be re-
evaluated. This is the case for the Fort Belvoir Historic District: 
the district includes 213 contributing resources. During the 
preparation of  the revised nomination to the National Register, 
these resources were reappraised; 18 new resources were 
determined to contribute and 21 others were determined not 
to contribute to the significance of  the district.

Fort Belvoir’s preservation goals and the procedures through 
which historic properties must be managed in accordance with 
applicable laws and regulations, including Sections 110 and 
106 as laid out in the installation’s Integrated Cultural Resources 
Management Plan (ICRMP). Fort Belvoir is committing to 
updating the ICRMP as a stipulation outlined in the RPMP PA.

S
teps in the consultation process include initiating the process; defining the Area of  
Potential Effects (APE); identifying the historic properties within the APE; assessing 
the potential adverse effects of  the proposed undertaking on those properties; and 

developing measures to avoid, minimize, or mitigate those adverse effects. Government 
agencies, non-profit institutions, civic organizations, Native American tribes, and individuals 
with a demonstrated interest in the undertaking and its effects on historic properties must be 
invited to participate in the process as consulting parties. The general public also must be 
given the opportunity to participate.

Initiation of the Section 106 Process

In 2008, Fort Belvoir initiated a Section 106 consultation process with the Virginia Department 
of Historic Resources (VDHR), which is the designated SHPO for Virginia, in parallel with the 
development of the Real Property Master Plan (RPMP). The goals of this process are to streamline 
future Section 106 consultations for new facilities to be constructed or renovated on Fort Belvoir, 
including RPMP short-and long-range component projects, and to seamlessly integrate preservation 
restrictions and considerations into the RPMP and future planning processes. Because of changes 
in the scope of the project, the consultation process was put on hold but resumed early in 2012 as 
the EIS got underway and the RPMP was progressing. Like the Section 106 process and the RPMP 
process, the EIS process, which assesses the impacts of implementing the proposed short-range 
projects and the RPMP on the human environment, is conducted in parallel.

Area of Potential Effects (APE)

The APE is “the geographic area or areas within which an undertaking, [in this case the 
implementation of  the proposed master plan], may directly or indirectly cause alterations in 
the character or use of  historic properties. The APE is influenced by the scale and nature of  
an undertaking and may be different for different kinds of  effects caused by the undertaking.”

Section 106 of  the National Historic Preservation 
Act requires federal agencies to consider 
the effects of  their undertakings on historic 
properties listed or eligible for listing on 
the National Register of  Historic Places in 
consultation with the State Historic Preservation 
Officer (SHPO) or officers having jurisdiction 
over the potentially affected resources.   

SECTIONS 106 & 110

Initiate Section 
106 Process

Confer with 
SHPO & Other 

Consulting 
Parties

Define APE 
& Identify 
Historic 

Properties

Seek 
Public Input

Evaluate 
Potential Effects

Present Findings 
to Public

Execute a
Programmatic 
Agreement to 

Avoid, Minimize 
or Mitigate 
Any Effects

What is the Role of the Public in the 
Section 106 Process?

Section 106 requires the federal agency to involve the public in the 
review process. Tonight’s meeting is one opportunity for members 
of the public to be informed about the proposed undertaking 
and how Fort Belvoir is planning to meet its responsibilities under 
Section 106. We invite you to share with us any concerns or 
questions you may have about the historic properties you think 
may be affected by the implementation of the proposed master 
plan. Fort Belvoir will consider your input when evaluating the 
effects of the proposed undertaking and developing the PA. 
Further opportunities for information and public feedback will be 
provided in parallel with the NEPA process.

Section 110

Section 110 of  the National Historic Preservation Act directs 
federal agencies to manage historic properties under their 
jurisdiction in a manner that takes into consideration their 
historic, archaeological, architectural, and cultural values. 
Historic properties that are not under the control of  a federal 
agency but may be affected by its actions also must be given 
consideration. To comply with Section 110, federal agencies 
must develop a program for the identification, evaluation, 
nomination to the National Register of  Historic Places, and 
protection of  historic properties. 
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To evaluate the direct and indirect effects of  implementing the 
proposed master plan, Fort Belvoir has defined an APE with 
three components as shown in the accompanying figure: 

•	The	 Land	 Disturbance	 APE – the area within which 

implementing the master plan may require conducting ground-

disturbing activities. The land disturbance APE encompasses 

all lands covered by the Fort Belvoir RPMP, including Fort Belvoir 

Main Post (North Post, South Post, Southwest area and Davison 

Army Airfield), and Fort Belvoir North Area (FBNA). Although 

portions of Fort Belvoir lands (shoreline and areas adjacent 

to the installation boundary) are unlikely to be developed, the 

range of activities undertaken by Fort Belvoir means that all 

of the lands managed by Fort Belvoir are subject to possible 

disturbance.  Undertakings that may result in land disturbance 

that are not related to development include, but are not limited 

to, shoreline stabilization, former range testing activities, stream 

stabilization, installation of security fencing, etc. 

•	The	Visual	APE	for	Main	Post	and	the	FBNA – broadly defined 

as the distance from which an undertaking will be visible. A 

number of factors influence the visual APE including the 

nature of the undertaking, terrain, vegetation and surrounding 

development. The visual APE for Main Post and the FBNA is 

defined as an area extending one-half  mile from the outer edge 

of the “Developable Areas” of Fort Belvoir, as defined and 

illustrated in “Framework Plan” of the Fort Belvoir RPMP.  These 

developable parcels consist of both currently undeveloped 

land and land that is already developed. In instances where 

the edge of the developable area is within one-half  mile of   

the Potomac River, the width of the river is excluded from the 

measurement calculation used to define the APE.  This APE 

is based on the assumption that future development on Fort 

Belvoir will consist of structures that do not exceed ninety feet 

in height (roughly the equivalent of a six-story building with 

fifteen-foot floor to ceiling heights). In instances where the 

Visual APE continues over water for more than one mile and 

strikes landfall in a densely vegetated area, the limit of the APE 

will be met at the shoreline.

•	The	Auditory	APE – the area from which noise generated by 

activities associated with the proposed master plan is expected 

to be perceived. The auditory APE is defined as one-half  mile 

from the outer edge of all property covered by Fort Belvoir 

RPMP, including Fort Belvoir Main Post (North Post, South Post, 

Southwest area and Davison Army Airfield), and Fort Belvoir 

North Area (FBNA).

Historic Properties within the APE

Section 106 defines historic properties as “any…historic 
district, site, building, structure, or object included in or 
eligible for inclusion in the National Register of  Historic 
Places...” Multiple historic properties have been identified in 
the APE for the proposed master plan. On Main Post, historic 
properties include the Fort Belvoir Historic District; the SM-1 
Nuclear Reactor Complex; the A.A. Humphreys Pump Station/
Water Filtration Facility; the Thermo-Con House; Facility 2287 
(Amphitheater); and the Fort Belvoir Military Railroad. Main Post 
also contains more than 300 archaeological sites, 171 of  which 
are either National Register-listed or eligible, or are potentially 
eligible and need further study. FBNA, on the other hand, has 
been surveyed and contains no historic properties.

The APE also contains multiple historic properties outside of  Fort 
Belvoir in both Virginia and Maryland. Among the most notable 
are Woodlawn and the Pope-Leighey House, the Woodlawn 
Quaker Meetinghouse, Pohick Church and Cemetery, and the 
George Washington Grist Mill, as well as other architectural 
and archaeological sites too numerous to list here.

Consulting Parties

To date, the following Consulting Parties have been invited by Fort 
Belvoir to participate in the Section 106 review process and have 
accepted (this list is expected to expand, as more parties accept 
or request to participate):

Advisory Council on Historic Preservation (which is the federal 
agency charged with overseeing the Section 106 process); 
The Virginia SHPO; The Maryland SHPO; The Catawba Tribal 
Historic Preservation Office; Fairfax County; The National Trust 
for Historic Preservation; Woodlawn and Pope-Leighey House; 
The Woodlawn Friends Meetinghouse; Ms. Martha Catlin, an 

Interested Party; The Council of Virginia Archaeologists; The 
Mount Vernon Ladies Association; The National Capital Planning 
Commission; The National Park Service - George Washington 
Parkway; Gum Springs Historical Society.

The following Consulting Parties have been invited by Fort 
Belvoir to participate but thus far have not accepted:

Pohick Church; Woodlawn United Methodist Church; Historical 
Society of  Fairfax County; Woodlawn Baptist Church; 
National Park Service; National Park Service - Potomac 
Heritage National Scenic Trail; United Keetoowah Band of  
Cherokee; Eastern Band of  Cherokee; Tuscarora Nation; City 
of  Alexandria, Virginia; Virginia Council on Indians; National 
Capital Park East; Gunston Hall.

Addressing Potential Effects

Section 106 requires lead agencies, such as Fort Belvoir, 
to take into account the effects of  their undertaking on 
historic properties, work with consulting parties to identify 
adverse effects, and minimize them to the maximum extent 
practicable. According to Section 106, “adverse effects 
occur when an undertaking may directly or indirectly alter any 
of  the characteristics of  a property that qualify it for inclusion 
in the National Register in a manner that would diminish the 
integrity of  the property’s location, design, setting, materials, 
workmanship, feeling, or association.”

Fort Belvoir’s Section 106 process is expected to result in 
the execution of a Programmatic Agreement (PA). Section 
106 defines a PA as a “document that records the terms and 
conditions agreed upon by consulting parties to resolve the 
potential adverse effects of a Federal agency program, complex 
undertaking, or other situations.” Fort Belvoir is developing a PA 
with the consulting parties that will streamline the Section 106 
process with respect to the master plan’s implementation as 
well as other future actions not related to the master plan in a 
manner that will facilitate project planning and execution while 
ensuring any effects on historic properties are adequately 
identified and resolved. For instance, actions that would affect 
only buildings already determined to be ineligible for listing in 
the National Register would not require further consultation 
with the SHPO, thus allowing both Fort Belvoir and the SHPO 
to focus on those actions with the potential to have an adverse 
effects on historic properties.
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National Environmental 
Policy Act

Fort Belvoir, Virginia

U
nder NEPA, all branches of  the federal government 
must consider potential impacts to the human and 
natural environment before undertaking any major 

action. The President’s Council on Environmental Quality 
(CEQ) established the guidelines to implement NEPA. 

Agencies consider the potential impacts of  major 
actions through preparation of  an environmental impact 
statement (EIS). The EIS process informs the public and 
decision makers about the proposed action, its impacts, 
and reasonable alternatives that might avoid or minimize 
adverse impacts to, or enhance the quality of, the 
environment. The EIS process provides an opportunity 
for the public and other agencies to comment on federal 
actions that may affect their community.

What types of actions require an EIS?

An EIS is prepared for actions with the potential to 
significantly affect the environment, such as expansion 
of  physical facilities, implementation of  master plans, or 
changes in operations.

How is an EIS prepared?

At the outset of  an EIS, the agency proposing the action, 
in this case the Army, develops a range of  reasonable 
alternative approaches to meet the purpose and need 
for the action. The No Action Alternative is always 
evaluated to serve as a baseline for comparison with the 
action alternatives.

Technical professionals then prepare baseline studies for 
resources that might be affected by the proposed action 
in order to describe existing conditions. Such resource 

areas typically include noise, socioeconomics, air quality, 
land use, water quality, traffic, vegetation and wildlife, 
coastal zone management, and hazardous materials, 
among others. At Fort Belvoir, there are protected 
resources that would also be assessed, including wildlife 
and wetland refuges, a forest and wildlife migration 
corridor, and a designated environmental quality corridor.

The next step is to assess the impacts likely to occur if  
each of  the alternatives were implemented. 

Planners evaluate the potential extent and severity of  
these impacts on the existing environment as described 
in the baseline resource studies. Impacts can be positive 
or negative. Potentially significant negative impacts can 
lead to developing ways to minimize or mitigate impacts 
or to rejecting alternatives that would result in significant 
adverse effects.

What is the NEPA process for an EIS? 

First a notice of intent (NOI) to prepare an EIS is published 
in the Federal Register by the agency proposing the project. 
The NOI provides an overview of the proposed project and 
describes  the scope of the EIS.  

In 1969, Congress passed the 
National Environmental Policy Act 
(NEPA), our national charter for 
protection of  the environment. 

NEPA

Implement 
Action with 

Mitigation as 
Required

Publish 
Record of 
Decision

Publish 
Final EIS

Perform 
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Review & 
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Scoping with 
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Review Period
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Just after the NOI is published, a 45-day “scoping 
period” commences so that the public and other 
agencies may review the project and provide input to 
help determine what the EIS will address. During this 
time, a scoping meeting is held for the public where 
information on the project is made available. 

Often, the agency proposing the project will also hold a 
meeting or meetings with other public agencies that may 
have an interest in the project. Interested members of  
the public are encouraged to comment, ask questions, 
and help prioritize issues to be analyzed in the EIS. 

The next step is to prepare a draft EIS (DEIS), taking into 
consideration comments received during scoping. When 
completed, a notice of availability (NOA) of the DEIS is 
published in the Federal Register and in local newspapers. 
DEIS copies are placed in public locations for the public 
to review and are distributed to interested members of  the 
public, government agencies, and other organizations for 
review and comment.

During this 45-day review period, one or more public 
hearings are held. Comments are sought on the range of  
alternatives considered, impacts associated with each 
alternative, accuracy and completeness of  the data in 
the document, and conclusions that were reached.

The final EIS (FEIS) is prepared next. The FEIS 
incorporates and responds to all public comment on 
the DEIS. Responses can take the form of  corrections 
of  data inaccuracies, clarifications of  and modifications 
to analytical approaches, inclusion of  additional data or 
analyses, or modification of  the alternatives.  

The FEIS is available for public review for 30 days. 
After considering comments received, but no sooner 
than 30 days after the FEIS is published, a record of 
decision (ROD) is prepared. The ROD establishes the 
proposed action, describes the public involvement and 
agency decision-making process, and presents the 
commitments to mitigation measures. The proposed 
action can then be implemented.

What does the public have to do with 
this process?

EISs are issue-oriented, and input from the public 
–  including citizens, elected officials, special interest 
groups, and local, state, and federal agencies – is very 
important. Public involvement will:

•	Actively seek opinions and perceptions from all 
concerned citizens, organizations, and agencies so 

they can be considered during the EIS analyses. 

•	Keep the public informed about the project and the EIS.

•	Promote understanding on the part of  the public 
about the way environmental problems are studied 
and solved. 

Formal public involvement takes 
place at three points during the 
EIS process:

•	During the scoping process

•	During the DEIS review period

•	During the FEIS review period 
prior to issuance of  the ROD

How does this apply to Fort Belvoir?

Fort Belvoir proposes to implement new short-range 
projects and update its Real Property Master Plan 
(RPMP) to develop a blueprint for planning that will 
optimize management of  the installation’s real property 
– land, facilities, resources, infrastructure, and population 
changes – through 2030. This update is needed because 
Fort Belvoir’s existing master plan was prepared in 1993 
prior to implementing the recent Base Realignment and 
Closure (BRAC) actions and prior to post-9/11 changes 
at the installation; it no longer accurately reflects current 
conditions at Fort Belvoir. Further, Army Regulation 210-
20 requires periodic master plan updates.   

The proposed changes to the master plan would allow 
development at Belvoir that could have significant 
impacts to traffic, air quality, and natural, cultural, and 
other resources. As part of  the EIS process, mitigation 
measures will be identified for any adverse impacts. 

The Army at Fort Belvoir has developed an extensive 
public involvement program. This public scoping 
meeting is part of  the EIS process and is being held 
so that you, the public, can participate by offering your 
comments. Please visit the display stations here to learn 
about the master plan and the EIS.

To comment at this meeting, fill out a comment form at the 
comment table, dictate your comment at the computer 
station there, or provide your comment to the court reporter.

To comment after the meeting, write to Directorate of  Public 
Works, Environmental and Natural Resource Division, Attn: 
RPMP EIS, 9430 Jackson Loop, Suite 200, Fort Belvoir, 
Virginia, 22060-5116. You may also send an email to: 
imcom.fortbelvoir.dpw.environmental@us.army.mil. 
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Term Transportation Improvement

Short-Range 
Transportation 
Improvements 

(2012 - 2017)

SRT 1 Complete Mulligan Road (4 lanes) from U.S. Route 1 to Telegraph Road

SRT 2 Widen Telegraph Road (from 2 lanes to 4 lanes) from Beulah Street to Mulligan Road

SRT 3 Construct Lieber Gate

SRT 4
Kingman Road / Fairfax County Parkway intersection improvements: at-grade improvements as 
needed (add/expand left- and right-turn lanes, signal upgrades)

SRT 5
Construct one (1) Transit Transfer Center at either Pence Gate / Belvoir Road to connect 
to medical campus or 12th Street / Gunston Road to connect Town Center to public transit 
services – final location to be determined based on demand

 SRT 6 I-95 high-occupancy vehicle (HOV) access ramp to the Fort Belvoir North Area

SRT 7
On-post intersection and road improvements as needed based on new projects: new signals, 
signal improvements, intersections, and entry turn lanes

SRT 8 Walker Gate & Mount Vernon Memorial Highway intersection improvements

Long-Range 
Transportation 
Improvements 

(2018 - 2030)

LRT 1 Improvements to Kingman Gate

LRT 2
Grade-separated intersections along Fairfax County Parkway at Kingman Road 
and the National Museum of  the U.S. Army entrance

LRT 3
Monitor intersections along Route 1 at Fairfax County Parkway, Pohick Road, and Belvoir Road 
for improvement as needed

LRT 4 Construct Route 1 overpass and construct a 2-lane road connecting 1st Street to Gorgas Road

LRT 5 Add internal cross streets (Abbott Road, 3rd Street, 6th Street)

LRT 6 Extend 4-lane widening of  Gunston Road from 12th Street to 16th Street

LRT 7 Extend Middleton Road to 12th Street (demolish the Garden Center)

LRT 8 Complete Heller Road loop on Fort Belvoir North Area

LRT 9
Potential opening of  Meeres Gate (subject to long-term security and mission requirements 
to be determined)

LRT 10 Widen Goethals Road to 4 lanes and extend to Woodlawn Road

Other 
Agencies’ 

Transportation 
Improvements

by 
2017

1 Complete Fairfax County Parkway Phase 3 – add public park-and-ride lot and on-street bicycle lanes

2 Widen U.S. Route 1 from 4 to 6 lanes through Fort Belvoir – to be completed by 2016

3 Widen I-95 to 11 lanes, including high-occupancy toll and high-occupancy vehicle lanes

by 
2030

4
Extend transit service along U.S. Route 1 to the Lorton Virginia Railway Express (VRE) Station; 
use Belvoir’s abandoned rail line for transit service from Main Post to the VRE line; enhance 
public bus service

5
Widen the Fairfax County Parkway from 4 to 6 lanes from the Franconia-Springfield Parkway to 
U.S. Route 1

6 Construct a regional transit hub along U.S. Route 1 to support the Enhanced Transit Corridor

7
Two potential alternative rapid transit corridor routes to the Franconia-Springfield Transfer 
Center parallel to the CSX Rail line and Old Cinderbed Road
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Mount Vernon 
Antique Center
Washington Area’s

Oldest Antique Mall

Monday 11 - 7 / Tuesday CLOSED 
Wednesday- Saturday 11 - 7  

And Sunday Noon- 5.
8101 Richmond Hwy,

Alexandria
703-619-5100

Antiques, Furniture
Collectibles

www.mtvantiques.com
info@mtvantiques.com

Environmental Impact Statement (EIS)
Short Range Projects and Real Property Master Plan Update

U.S. Army Garrison Fort Belvoir, Virginia

Public Scoping Meeting

Thursday, October 11, 2012 
South County Center 

8350 Richmond Highway (U.S. Route 1) 
Alexandria, VA 22309 

5 pm to 9 pm

Find out about the Army’s plans to implement short-range projects from 2013 to 2017 and 
update Fort Belvoir’s Real Property Master Plan through 2030. The EIS will evaluate the 
potential environmental and socioeconomic effects associated with the proposed action and 
will consider a range of alternatives, including no action.

Stop by between 5 pm and 9 pm to view displays and learn about the proposed short-range 
projects and the Real Property Master Plan. The meeting will be an open house, with short 
presentations at 5:30, 6:30, 7:30, and 8:30 pm. Fort Belvoir staff will be available to answer 
your questions. In compliance with the National Environmental Policy Act, the Army, 
federal, state, and local agencies, federally recognized tribes, individuals, and organizations 
that have an interest are urged to participate. 

At the meeting, give the Army input on the issues and alternatives that should be addressed 
in the EIS. Both written and oral comments will be taken. A court reporter will be available 
to record oral comment. If special assistance is needed for persons with disabilities or 
limited English proficiency, or you have questions about the scoping meeting, please call 
the Fort Belvoir Public Affairs Office at 703-805-5001.

After the meeting, written questions or comments may be submitted by mail to:  Fort 
Belvoir Directorate of Public Works, Environmental and Natural Resources Division, Re: 
Real Property Master Plan EIS, 9430 Jackson Loop, Suite 200, Fort Belvoir, VA 22060-
5116; or by e-mail to: imcom.fortbelvoir.dpw.environmental@us.army.mil. 
The deadline for submitting written comments on the scope of the EIS is October 25, 2012.
Visit the EIS web page at www.belvoir.army.mil/environdocssection2.asp for more 
information and to follow the progress of the EIS.

Two unrelated fires caused an es-
timated $260,000 in damages in 
the Hybla Valley and Kingstowne 
areas during the past few days.
In both cases, however, the 

cause of the accidental fires 
was combustibles too close 
to an ignition source, accord-
ing to the Fairfax County Fire 
and Rescue Department.
The first fire was reported 

shortly after 10 a.m. Satur-
day at a garden apartment lo-
cated at 7947 Richmond High-
way in the Hybla Valley area.
Firefighters encountered 

heavy smoke and fire com-
ing from the top floor and 
eaves of the three-story apart-
ment upon arrival. The incident 
commander struck a second 
alarm, bringing approximately 
60 firefighters to the scene.
Firefighters initiated an ag-

gressive fire attack, bringing 

the fire under control in ap-
proximately 20 minutes and 
were able to confine the fire 
to the apartment of origin.
Firefighters also ensured that all 

17 occupants of the apartment 
complex at home at the time of 
the fire were evacuated and all 
were allowed to return later.
Two adults and one child have 

been displaced. The occupants 
were not at home when the fire 
broke out. The apartment man-
agement company was able to 
make a nearby vacant apart-
ment available for the displaced 
family. There were no injuries.
Damage is estimated at $60,000. 

A halogen lamp too close to 
combustibles caused the fire.
The fire also caused a signifi-

cant traffic backup in the north-
bound lanes of Richmond High-
way for a few miles south of 
the intersection of the highway 

Fires Damage Apartment and Home 

Mathematics, and Writing. 
FCPS Asian students exceeded 
the state average for Asian stu-
dents by 21 points in Critical 
Reading, 31 points in Mathemat-
ics, and 29 points in Writing. 
FCPS Black students ex-
ceeded the state average for 
Black students by 42 points 
in Critical Reading, by 46 
points in Mathematics, and 
by 46 points in Writing. 
FCPS Hispanic students ex-
ceeded the state average 
for Hispanic students by 14 
points in Critical Reading, 
by 20 points in Mathemat-
ics, and by 16 points in Writing. 
FCPS White students ex-
ceeded the state average for 
White students by 39 points 
in Critical Reading, by 48 
points in Mathematics, and 
by 44 points in Writing. 
FCPS average scores decreased 
1 point in Critical Reading, in-
creased 4 points in Mathematics, 
and increased 2 points in Writing 
when compared to 2011 results. 
The state average score de-
creased one point from a year ago 
for Critical Reading, increased 3 
points in Mathematics, and re-
mained the same for Writing.  

The national average score 
for Critical Reading is down 3 
points from a year ago, down 
1 point in Mathematics, and 
down 2 points in Writing. 
In addition, FCPS does an addi-
tional analysis of College Board 
data that includes only students 
from FCPS’ class of 2012 in 
its results. (College Board data 
may include the scores of stu-
dents from other jurisdictions 
and students who are home 
schooled who took the SAT in 
Fairfax County high schools.)
In that instance, local FCPS 

and Mount Vernon and Lee 
schools’ scores were higher.
At Mount Vernon the aver-

age for FCPS students was 
484, 475, and 470 for Criti-
cal Reading, Mathematics and 
Writing, respectively, about 10 
points higher in each category.
At West Potomac, the FCPS stu-

dents’ scores were 530, 539 and 
525, for Critical Reading, Math-
ematics and Writing, ten to 15 
points higher in each category.
The trend held true at the other 

local schools, Edison, Hayfield 
and South County, as well.
More information on SAT, as 

well as ACT score results, is avail-
able by going to www.fcps.edu.

-- Staff report

and Mount Vernon Highway.
The second fire was re-

ported around 12:40 a.m. 
Monday at a house located 
at 6842 Rolling Creek Way 
in the Kingstowne area.
Firefighters encountered heavy 

smoke coming from the roof 
and eaves of the two-story home 
upon arrival and conducted an 
aggressive fire attack entering 
through the front door and quick-
ly knocked the fire down down.
Controlling the fire quickly 

kept the fire from spread-
ing to an adjacent home 10 
feet away. Firefighters de-
termined the home to be va-
cant. There were no injuries.
Damage is estimated at 

$200,000.  According to fire 
investigators, the cause of 
the fire was combustibles too 
close to an ignition source.
The fire and rescue depart-

ment recommends keeping at 
least three feet of clearance 
between an alternate heating 
source and anything combus-
tible and not to store com-
bustible materials in closed 
areas or near a heat source.

-- Staff report

MVHS Scores Drop
SATs from Page 1

Voice Your Views
mountvernonvoice@aol.com
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Table E-1: Scoping Comment Summary Matrix 
Name/ 

Agency 
Comment 
Category Comment Response Notes 

Federal Government
National Park 
Service 

Land Use Ask that the Army consider including a meandering, natural 
surface trail segment that connects to the Potomac Heritage 
National Scenic Trail. 

RPMP includes the trail. Peter May, NPS-NCR 
25 Oct 2012 letter 

National Park 
Service 

Land Use Ask that the Army review the authorities, policies, and 
agreements that the Department of Defense and agencies 
have for coordination with the National Park Service and 
others to support development and management of such 
trail segments. 

 Peter May, NPS-NCR 
25 Oct 2012 letter 

National Park 
Service 

Land Use The trail segment could complement potential bicycling 
facilities being considered as part of the Route 1 widening 
project. 

 Peter May, NPS-NCR 
25 Oct 2012 letter 

U.S. Fish and 
Wildlife 
Service 

Biological 
Resources 

The Virginia Field Office no longer provides environmental 
reviews, but has developed a website to assist in project 
reviews. 

 Cindy Schulz, USFWS-
VFO 13 Apr 2012 letter, 
sent via Kimberly Smith 
26 Oct 2012 email 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Land Use Describe in detail and quantify the project area, specifying 
the type and acreage of land impacted as well as a 
description of the existing buildings on the site including 
their use. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Permits Discuss and permits required before commencement of the 
project. This may include a Section 404/Section 10 permit 
from the Corps of Engineers, state water quality certification, 
and local construction and zoning permits. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Long Range 
Component 

If long range project information and details are not known, 
then state within the DEIS if environmental evaluation and 
documentation will be forthcoming as projects develop. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Alternatives The DEIS should include a detailed discussion and 
description of the proposed buildings, location, size, and 
purpose for each facility proposed in the action alternatives 
in order to assess environmental resources that may be 
impacted. If this information is not know for inclusion in the 
DEIS, state if environmental evaluation and documentation 
will be forthcoming. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Waste 
Management 

Identify cleanup sites within the facility including detailed 
information of contaminants, resource areas impacted, 
status of cleanup, and location relative to the areas 
proposed for implementation in the updated master plan. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Waste 
Management 

Identify known hazardous materials, including asbestos-
containing materials (ACM), lead-based paint (LBP), and oil 
and other hazardous materials (OHM), located within the 
study area. The status of the materials should be discussed 
as well as remedial methods described (if applicable), in 
addition to providing a detailed plan for proper disposal. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Chesapeake 
Bay EO 13508 

Notes that Fort Belvoir is within the Chesapeake Bay 
watershed and thus subject to requirements outlined in the 
Chesapeake Bay Executive Order 13508. Address 
adherence to EO 13508 Section 502 Guidance. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Energy Outlines the Leadership in Energy and Environmental 
Design (LEED) Green Building Rating System. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Low-Impact 
Development 

Notes that federal agencies are required to reduce the 
impacts on watershed hydrology and aquatic resources, and 
are required by EO 13148 to incorporate the principles put 
forth in a 10 August 1995 guidance intended to promote the 
principles of sustainable landscape design and 
management. Provides site design and planning practices to 
minimize stormwater impacts. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Sustainability Outlines the requirements of EO 13514, Federal Leadership 
in Environmental, Energy, and Economic Performance. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 

U.S. 
Environmental 
Protection 
Agency, 
Region III 

Pollution 
Prevention 

Notes that Congress passed the Pollution Prevention Action 
in October 1990 and outlines principles applicable to the 
proposed construction and renovation projects. 

 Barbara Rudnick, 
USEPA Region III 5 
Nov 2012 letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

General The master plan update should adhere to the federal 
planning policies established in the Transportation, Parks 
and Open Space, and Federal Environment Elements of the 
Comprehensive Plan for the National Capital 
(Comprehensive Plan) and the EIS should analyze future 
development impacts in as much detail as possible, within 
the context of these policies to demonstrate compliance with 
the Comprehensive Plan. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation The master plan update should adhere to the following 
applicable policies and the EIS should adequately analyze 
impacts to demonstrate conformance with these policies: 
•  Provide parking only for those federal employees who are 
unable to use other travel modes; 
•  Give priority to carpool and vanpool parking over that for 
single-occupant vehicles; 
•  Provide parking for disabled persons in accordance with 
federal law; 
•  Provide parking for official vehicles and visitors in 
accordance with Federal Property Management 
Regulations; 
•  Place parking in structures, preferably below ground, in 
the interest of efficient land use and good urban design; 
•  Position parking facilities so as not to obstruct pedestrian 
and bicycle access to buildings; 
•  Consider nearby commercial parking space availability in 
calculating parking requirements, assuming that employees 
who choose to drive can purchase parking in nearby private 
facilities at market rates. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
 

National 
Capital 
Planning 
Commission 

Transportation For Main Post, the master plan update should adhere to a 
minimum parking ratio goal of one employee parking space 
for every 1.5 employees. Once the High Occupancy Vehicle 
(HOV) ramp is provided, the FBNA should adhere to a 
minimum parking ratio goal of one employee parking space 
for every two employees. If the installation does not 
currently meet this goal, the master plan update should 
demonstrate how the prescribed parking ratio will be met 
using a phased approach linked to planned improvements 
over time. 

  
Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Transportation The master plan update should be supported by a detailed, 
up-to-date Transportation Management Plan (TMP), 
reflected in the EIS analysis, based on the following federal 
planning policies: 
     Transportation Management Plans 
•  Prepare TMPs to encourage employee commuting by 
modes other than the single-occupant vehicle; 
•  Develop TMPs that explore methods and strategies to 
meet prescribed parking ratios, and include a thorough 
rationale and technical analysis in support of all TMP 
findings; 
•  Analyze scenarios that incorporate data on employee 
home zip codes, nearby bus routes, Metrorail, MARC, and 
VRE lines and their schedules, and that identify existing and 
planned HOV lanes; 
•  Include, within TMPs, implementation plans with 
timetables outlining each agency's commitment to reaching 
TMP goals; 
•  Reflect, within TMPs, planned regional transportation 
infrastructure or service improvements within five miles of 
the federal facilities. 
     Transportation Demand Management 
•  Encourage ridesharing, biking, walking, and other non-
single-occupant-vehicle modes of transportation for federal 
commuters; 
•  Maximize telecommuting strategies for employees in 
accordance with federal law; 
•  Employ compressed and variable work schedules for 
employees, consistent with agency missions; 
•  Support pedestrian and transit commuting through Live-
Near-Work programs; 
•  Steadily increase transit subsidy rates, and consider 
applying subsidies and incentives to other modes, such as 
biking, walking, carpooling, and vanpooling. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation The Transportation Element of the Comprehensive Plan 
encourages all federal campuses to operate intra-campus 
circulators with the following operating characteristics and 
associated infrastructure: 
•  Maximum of 15-minute headways or on-call service; 
•  Service to areas of federal campuses adjacent to or near 
Metrorail stations; 
• Waiting facilities (shelters, benches); 
•  Signage to identify shuttle stops and maps of service 
area. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Transportation Notes that the NCPC is pleased that Fort Belvoir has 
recently instituted a campus shuttle and has worked closely 
with Fairfax County on providing bus service to the 
Franconia-Springfield Metrorail station and recommends 
that the Army continue that collaboration to provide the best 
service possible to its employees and visitors. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation The master plan update and EIS should provide information 
and analyze how existing and future planned shuttle service 
is consistent with the Comprehensive plan's policies. These 
services should be adequately reflected in the EIS analysis 
to assess future campus development impacts to the 
system's future operations and overall campus' travel 
characteristics and parking demand. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation The following bicycle-related policies should be reflected in 
the master plan update and properly analyzed in the EIS: 
•  Provide bicycle travel lanes, paths, or trails between 
campus entrance points and all buildings on the campus. 
Where bike lanes, paths, or trails exist outside of the 
campus, bicycle travel ways on campus should connect to 
those outside of the campus. 
•  Provide secure and sheltered bicycle parking spaces or 
bicycle lockers in close proximity to building entrances at 
federal buildings and on federal campuses. The number of 
spaces provided should be in accordance with the 
requirements of the local jurisdiction in which the federal 
facility resides, if such requirements exist. In the absence of 
such requirements, federal facilities should provide an 
abundant supply of bicycle lockers or parking spaces to 
meet current employee needs and to promote bicycle 
commuting. 
•  Provide employee clothes lockers and showers at federal 
buildings and on federal campuses to support bicycle 
commuters. Space should be reserved in new facilities to 
allow for the provision of showers and lockers to support the 
bicycle commuting population. Specific goals for bicycle 
parking should be outlined in the TMP, keeping in mind that 
visitors may also arrive by bicycle. 
•   Provide a safe and convenient means of entry and 
egress to vehicle garages for bicycle commuters. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation Requests that the Army review Implementing a Successful 
TMP, a document created by NCPC, the Metropolitan 
Washington Council of Governments (MWCOG), and the 
General Services Administration (GSA) to help agencies 
develop a strong TMP. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Transportation Recommends that the Army evaluate how visitors park and 
get around Fort Belvoir and states that the TMP should 
evaluate multi-modal transportation options for visitors. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation The Army should work with Fairfax County to develop traffic 
impact study assumptions regarding future local/regional 
transportation network improvements and future background 
traffic growth (forecasted traffic generated from off-campus 
development) for the EIS. NCPC encourages the Army to 
work with Fairfax County and the Virginia Department of 
Transportation on which intersections should be analyzed 
for level of service (LOS) for both on and off the installation. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Transportation Encourages the Army to evaluate bicycle and pedestrian 
connections to off-installation trails and sidewalks to provide 
commuting and recreational options for Fort Belvoir 
employees and residents. Particularly, NCPC encourages 
the Army to collaborate with the National Park Service 
(NPS) on the implementation of the Potomac Heritage 
National Scenic Trail (PHT) through the installation. The 
master plan update and EIS should evaluate a meandering 
pedestrian trail through Fort Belvoir for the PHT in 
conformance with the intent of the trail experience. The 
Comprehensive Plan notes that the federal government 
should develop "new trails and complete partial trails ... to 
provide a system of contiguous regional trails for extensive 
recreational and transportation use," and the plan notes that 
one of the trails to be completed is the PHT. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Parks and 
Open Space 

The master plan update should adhere to the following 
applicable policies and the EIS should adequately analyze 
impacts to demonstrate conformance with these policies: 
• Conserve and maintain the essential open space 
character of areas in the region with significant park, open 
space, cultural, or natural qualities that contribute to the 
setting of the National Capital Region (NCR). 
• Maintain and conserve trees and other vegetation in the 
landscaped buffer areas on federal installations in a natural 
condition. Perimeter roads and cleared areas on these sites 
should be kept to a minimum, carefully landscaped, and 
managed in a manner that addresses security, aesthetics, 
and natural character. 
• Protect and enhance the green landscape and park-like 
character provided by trees, grass, and other native plant 
materials in the NCR by removing invasive species and 
replanting with native species. 
• Retain natural wooded buffer areas in the vicinity of 
federal installations throughout the region. 
• Where large paved areas are required, preference should 
be given to using pervious surface. Existing large parking 
areas should be removed as soon as feasible and restored 
to a landscaped condition with active or passive recreational 
uses. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Parks and 
Open Space 

At its review of the Post Exchange building, the NCPC 
requested that the Army provide a tree replacement plan as 
part of the master plan update; this plan should comply with 
the Comprehensive Plan's policies. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Parks and 
Open Space 

Encourages the Army to work with Fairfax County and the 
Virginia Department of Environmental Quality to ensure a 
sufficient and detailed EIS analysis of the master plan 
update's development impacts related to open space and 
vegetation. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Air Quality 
/Energy 

The master plan update should adhere to the following 
applicable policies and the EIS should adequately analyze 
impacts to demonstrate conformance with these policies: 
•  Encouraging further usage of alternative 'clean' fuels 
(e.g., hybrid, fuel cell, compressed natural gas, and 'clean' 
diesel fuels); 
•  Minimizing power generation requirements, such as by 
utilizing best available 'green' building systems and 
technologies; 
•  Utilizing non-polluting sources of energy (e.g., solar 
energy); 
•  Indoor air quality should be promoted by using 
environmentally-friendly ('green') building materials, 
construction methods, and building designs. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Water Quality The master plan update should adhere to the following 
applicable policies and the EIS should adequately analyze 
impacts to demonstrate conformance with these policies: 
• Upgrade water supply and sewage treatment systems, 
and separate storm and sanitary sewers to avoid the 
discharge of pollutants into waterways. 
• Avoid thermal pollution of waterways, and provide and 
maintain adequate vegetated buffers adjacent to bodies of 
water to protect fish and other aquatic life, and to reduce 
sedimentation and pollutants. 
• Minimize tree cutting and other vegetation removal to 
reduce soil disturbance and erosion, particularly in the 
vicinity of waterways. When tree removal is necessary, trees 
should be replaced to prevent a net tree loss. 
• Use pervious surfaces and retention ponds to reduce 
stormwater runoff and impacts on off-site water quality. 
• Encourage the use of innovative and environmentally-
friendly best management practices in site and building 
design and construction practice, such as green roofs, rain 
gardens, and permeable surface walkways, to reduce 
erosion and avoid pollution of surface waters. 
• Encourage the implementation of water reclamation 
programs at federal facilities for landscape irrigation 
purposes and other appropriate uses. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Stormwater The master plan update should address how future 
installation development will adhere to Section 438 of the 
Energy Independence and Security Act (EISA) and 
Executive Order (EO) 13508, Chesapeake Bay Protection 
and Restoration. Specifically, Section 438 instructs federal 
agencies to use site planning, design, construction, and 
maintenance strategies to maintain or restore, to the 
maximum extent technically feasible, the predevelopment 
hydrology of the property for any project with a footprint that 
exceeds 5,000 square feet. EO 13508 establishes an action 
plan that includes efforts undertaken by all federal agencies, 
designed to increase the overall health of the Chesapeake 
Bay, and sets forth related program goals. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Stormwater The master plan update should evaluate the existing 
condition of stormwater management facilities at Fort 
Belvoir and recommend improvements where needed. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Land 
Use/Biological 
Resources 

• Avoid destruction of or damage to wetlands. 
• Encourage only compatible land uses adjacent to 
wetlands. 
• Coordinate wetland activities with federal, state, and local 
government programs and regulations, and with special 
programs such as the Chesapeake Bay 2000 Agreement. 
• Discourage development in areas of identified high 
erosion potential on slopes with a gradient of 15 percent and 
above, and on severely-eroded soils. Excessive slopes (25 
percent and above) should remain undeveloped. 
• Limit uses on highly-unstable soils to passive recreation 
and open space. 
• Locate and design buildings to be sensitive to the natural 
groundwater flows. 
• Preserve existing vegetation, especially large stands of 
trees. 
• Incorporate new trees and vegetation to moderate 
temperatures, minimize energy consumption, and mitigate 
stormwater runoff. 
• Discourage locating intensive land uses within or adjacent 
to designated and important wildlife habitats. 
• Encourage facility design and landscaping practices that 
provide cover and food for native wildlife. 
• Discourage development or significant alteration of areas 
used by migratory wildlife. 
• Encourage the restoration of degraded water and land 
habitats, in coordination with federal and local agencies. 
• Consider the impacts, including cumulative impacts, of 
environmental changes on wildlife habitats and the 
biodiversity of an ecosystem. Consideration should extend 
to non-protected areas, as well as areas protected by 
designations such as parks and wetlands. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

National 
Capital 
Planning 
Commission 

Land 
Use/Noise 

• Avoid locating activities that produce excessive noise near 
sensitive natural resources, and sensitive human uses such 
as residential areas, hospitals, and schools. 
• Locate, design, and construct improvements to roads, 
driveways, loading docks, and parking lots for federal 
facilities in a manner that is sensitive to existing adjacent 
land uses. 
• Ensure that noise-generating activities at federal facilities, 
such as loading dock operations, festivals, and concerts, are 
sited and scheduled with sensitivity to the surrounding 
environment and community. 
• Follow a practice of 'prudent avoidance' of radio frequency 
(RF) exposure. Federal agencies should reduce the 
exposure of workers and the public to RF fields where they 
may be prevalent, including those from power lines, 
antennas, equipment, and other recognized sources of RF 
and electromagnetic field emissions. 
• Utilize advances in technology, such as fiber optics, 
cooperative antenna technologies, and teleports; and 
monitor changes in standards and guidelines for the 
installation of antennas. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

National 
Capital 
Planning 
Commission 

Sustainability The master plan update and EIS should evaluate strategies 
for achieving the goals set forth in the new EO 13514, which 
establishes goals for the federal government to increase its 
sustainability efforts. While NCPC staff commend DoD's 
policy of all new construction meeting LEED Silver 
standards, we encourage the Army to have a higher 
standard for Fort Belvoir, given the goals of the EO and of 
the EISA. The master plan update should include a 
sustainability section that includes discussion on how it will 
meet the goals of the EO 13514 and the DoD Sustainability 
Action plan. 

 Christine Saum, NCPC 
15 Nov 2012 letter, sent 
via Cheryl Kelly 27 Nov 
2012 email 

State Government
Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

The EIS should include an analysis of the adequacy of the 
external roadway network to accommodate the development 
levels being considered for both the short- and long-range 
conditions. This analysis should specifically address the 
levels of service on the roadways approaching the 
installation, as well as the performance of individual 
intersections adjacent to Belvoir. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Kanathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

Several improvements identified in both the short- and long-
term conditions are described in insufficient detail to 
understand their impacts and evaluate their performance—
examples include several references to unspecified 
“intersection improvements.” The EIS should identify the 
specific elements of each proposed intersection 
improvement and the physical impacts of these 
improvements, and should evaluate their contribution to the 
performance of the roadway network. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Kanathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 

Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

The EIS should include a specific recognition and 
commitment that the improvements shown within the 
installation will be provided by the Army in conjunction with 
development. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Kanathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 

Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

The EIS should address the possibility that transportation 
improvements beyond the boundary of the installation may 
not be in place when development occurs, and should 
evaluate the ability of the transportation network to 
accommodate the additional employment on Belvoir if they 
are not and the resulting performance of the network. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

 anathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 

Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

The EIS should identify the desired level of single-
occupancy-vehicle usage to and from the installation in 
order to maintain satisfactory levels of service on the 
surrounding highway network. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Kanathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 

Virginia Dept 
of 
Transportation 

Traffic and 
Transportation 

The EIS should enumerate the specific commitments to be 
undertaken by the Army and other user agencies on Belvoir 
to achieve the desired level of single-occupancy-vehicle 
usage, including a rigorous monitoring program in 
conjunction with periodic adjustments to transportation 
management programs to achieve the desired policy goals. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Kanathur N. Srikanth, 
VDOT-NVD 19 Oct 
2012 letter 

Regional Government
Northern 
Virginia 
Regional Park 
Authority 

Land Use Strongly recommends that the update to the RPMP include 
provisions for the Potomac Heritage National Scenic Trail 
(PHNST) along or across Belvoir property, and that the 
community and recreational facilities category include 
construction of the PHNST in FYs 2013-2017. An alignment 
for the PHNST was shown on Belvoir's approved plan as 
Map 6390, updated 18 Aug 2010, and the Fairfax 
Countywide Trails Plan, adopted by the Board of 
Supervisors on 17 Jun 2002, shows the PHNST running 
along Route 1 on Belvoir property. 

 Katherine H. Rudacille, 
NVRPA 25 Oct 2012 
letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

Northern 
Virginia 
Regional Park 
Authority 

Land Use The RPMP should include an objective that supports 
adopted local and regional plans. 

 Katherine H. Rudacille, 
NVRPA 25 Oct 2012 
letter 

Northern 
Virginia 
Regional Park 
Authority 

Land Use The segment of the PHNST between Mt. Vernon Highway 
and Old Colchester Road, generally parallel to Route 1, 
ultimately will connect with Northern Virginia Regional Park 
Authority, Fairfax County, Commonwealth of Virginia, and 
Bureau of Land Management trail systems on Mason Neck. 

 Katherine H. Rudacille, 
NVRPA 25 Oct 2012 
letter 

Northern 
Virginia 
Regional Park 
Authority 

Land Use The PHNST should remain a part of the RPMP and the 
update to the plan should include the PHNST as a short-
range project to be implemented by 2017. 

 Katherine H. Rudacille, 
NVRPA 25 Oct 2012 
letter 

Local Government
County of 
Fairfax, 
Virginia 

General Under the alternatives presented at the scoping meeting, 
the workforce at Fort Belvoir could increase by up to an 
addition 17,000 employees by 2030 if all proposed projects 
are implemented. The 2005 BRAC action resulted in the 
funding of several transportation improvements, including 
completion of the Fairfax County Parkway through the 
FBNA, construction of Mulligan Road, and the future 
widening of Route 1 through the Main Post. While these 
transportation improvements will help to support the BRAC-
related growth at Fort Belvoir, the impacts of any additional 
future growth on Fort Belvoir will need to be mitigated. Thus, 
our attached comments highlight concerns that we have 
regarding these potential additional impacts, including those 
related to the transportation system, housing, governmental 
services, utilities, and ecological resources. The EIS and 
associated master planning documents should satisfactorily 
address all of these concerns. 

Commented noted, and the EIS and the master 
plan will address these concerns. 

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

County of 
Fairfax, 
Virginia 

General A handout provided at the October 11, 2012 scoping 
meeting includes a section entitled “Mission & Guiding 
Principles.” Within this section, the following statement is 
made: 
“Underlying Belvoir’s mission are eight guiding principles 
developed in concert with its tenants and set forth in the 
master plan. The principles guide the installation towards 
efficient land use, reuse of previously developed areas, 
minimal environmental impact, and creation of a 
sustainable, world-class installation.” 
This statement and the guiding principles referenced within 
it reflect an admirable and commendable sensitivity to the 
environment. We look forward to the implementation of 
these guiding principles through the master planning and 
site planning processes. 

Comment noted. Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

General A handout from the October 11, 2012 scoping meeting 
notes the short-range projects are to be constructed from 
2012-2017. It is feasible that some of the short-range 
projects will be fully constructed or near completion by the 
time the Final EIS is published. Since all of the short range 
projects will be included in the cumulative impacts analysis 
of the EIS, it would be helpful if completed or nearly 
completed projects at the time of EIS publication are noted. 
To the extent possible, completed projects should be 
included in the no action alternative for the RPMP EIS since 
their on- and off-post impacts should be considered existing 
conditions. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

General The recommendations of the 2005 BRAC round resulted in 
a huge influx of missions and personnel for which Fort 
Belvoir, Fairfax County, and the State of Virginia were 
unprepared. The EIS should address lessons learned from 
the recent BRAC round and how the Garrison would 
respond in the event of a future BRAC round that would 
either increase or decrease the employee population on the 
site. In the event of either an increase or decrease in 
population due to a future BRAC round, the document 
should discuss how the Army would respond, and how the 
county and state would be engaged to respond. 

Directly addressing lessons learned from the 
recent BRAC round is outside the scope of the 
EIS. The RPMP and the EIS do address potential 
growth and the role of the county and state in 
planning. 

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Alternatives The no action alternative assumes the 1993 Master Plan 
amended in the 2007 BRAC EIS will remain as is, with no 
updates. The no action alternative should include an 
appropriate baseline that identifies existing conditions (post-
BRAC personnel, visitors, etc.), including all existing 
development and transportation improvements that are in 
place. An analysis should be done to compare existing 
development, including that which was evaluated in the 
2007 BRAC EIS, to the additional development potential 
supported by the various alternatives in the RPMP. 
 
While a pre-draft version of the RPMP dated October 2007 
was provided for review, it is unclear whether a final 
amended RPMP was adopted. The EIS should clearly and 
specifically describe what will be evaluated in the no action 
alternative, and how the 2007 version of the RPMP differs 
from the updated RPMP. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Alternatives The EIS should address recently adopted and ongoing 
Fairfax County Comprehensive Plan amendments and other 
land use-related actions that may affect Fort Belvoir, with 
the recognition that changes may occur to Fairfax County 
development projects during the process of preparing the 
EIS. 

Agreed. Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Alternatives Each of the alternatives should address appropriate phasing 
of the transportation improvements necessary to support the 
proposed development and should also address the impacts 
to the road network beyond the immediate vicinity of Main 
Post and the FBNA. 

Well beyond the ability of the Army. With funding 
programming, never works out like that. 

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Land Use and 
Development 

Slide 7 of the PowerPoint presentation from the October 11, 
2012 scoping meeting contains a framework plan that 
identifies areas suitable for future development beyond 
2030. If specific spaces have been programmed for new 
facilities or the expansion of existing facilities, consideration 
should be given to including these details if they are being 
evaluated at this time. 

Footprints for facilities that would come after 
2030 will be depicted in the master plan to make 
sure that the development up to 2030 does not 
preclude development sites after 2030. The post-
2030 sites will not be evaluated, however, and 
are too speculative to be assessed in the EIS.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Land Use and 
Development 

The amount of overall industrial space seems to be reduced 
on Main Post. The EIS should discuss the rationale behind 
this proposed change to the RPMP, and the acreage of 
industrial land being converted to other land uses should be 
provided. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

Transportation analyses performed in support of the EIS 
should include appropriate travel demand modeling and a 
capacity and operational study. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

The EIS should clearly document, for all alternatives, where 
both current and relocated employees and contractors are 
anticipated to reside and what the anticipated number and 
timing of vehicular trips to and from both the Main Post and 
the FBNA will be. The EIS should also consider to what 
extent highway facilities will be able to accommodate 
increased trips. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

As mentioned under “Alternatives,” transportation 
improvements should be provided and appropriately phased 
in order to correct transportation deficiencies and to achieve 
an acceptable level of service on the transportation network 
in support of existing and new development. Road and 
transit improvements based on present and projected 
commuting patterns through Fairfax County should be 
provided to accommodate the existing and additional trips to 
and from the Main Post and FBNA. Analysis should be 
sufficiently comprehensive to consider the need for 
improvements beyond the immediate vicinity of the Main 
Post and FBNA. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

An analysis should be performed to determine if current 
access points into Fort Belvoir and FBNA as currently 
constructed are able to handle the number of vehicles 
entering the installation at the peak hour periods, and to 
extent to which signal modifications are needed along 
Richmond Highway and the Fairfax County Parkway to 
accommodate changes in commuting patterns. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

An effective Transportation Demand Management (TDM) 
program should be incorporated for existing and future 
development. Goals should be established for specific 
percentage reductions in single-occupant vehicle usage. 
Ridesharing, carpooling, van pooling, bus, VRE, Metro, 
establishment of park and ride/transit facilities, and limiting 
available parking are just some of the methods that can be 
incorporated into an effective TDM program. The EIS should 
identify specific measures that will be applied to optimize the 
use of Metro, the Fairfax Connector, Virginia Rail Express, 
and Park and Ride facilities in order to reduce single 
occupancy vehicle use. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

The EIS should evaluate the possible use of the abandoned 
coal train line right-of-way for some type of transit link to and 
from Fort Belvoir Main Post and should take into account 
the County’s ongoing Countywide Transit Network Study. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

The completion of the Fairfax County Parkway and Mulligan 
Road, as well as the widening of Richmond Highway 
through the Main Post, are current projects that address 
critical needs in the area. The EIS should consider the 
impacts of these projects on meeting future travel demand 
and should evaluate the ramifications of any significant 
delay in any of their construction/completion. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

The EIS must address how future development will be 
phased to the availability of necessary roadway and transit 
improvements. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Gen'l 

The EIS should contain analysis of the cumulative impacts 
of the proposed short term and long term development 
projects on the surrounding infrastructure. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Main Post 

The EIS should consider improvements to transit 
connections between existing transit facilities (Metrorail, 
VRE, bus service, park and ride lots, etc.), Fort Belvoir, and 
FBNA. The extension of Metrorail should be considered as a 
long range enhancement. Construction of park and ride 
facilities to the south of Fort Belvoir, a bus rapid transit 
extension from the existing REX service, and/or 
implementation of express service from Franconia-
Springfield Metro/VRE, the Lorton VRE station, or from 
Prince William County are all possible considerations. To 
the extent possible, the EIS should consider studies that are 
underway, including the Virginia Department of Rail and 
Public Transportation SuperNoVA study, the SuperNoVA 
Transit Study, and the Fairfax County Countywide Transit 
Network Study. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Main Post 

The EIS should address the over-capacity operations 
projected in past environmental assessments for the 
Richmond Highway/Fairfax County Parkway, Richmond 
Highway/Backlick Road, Richmond Highway/Pohick Road, 
Richmond Highway/Belvoir Road, and Kingman 
Road/Fairfax County Parkway intersections, as well as over-
capacity at the I-95 ramps and the Fairfax County Parkway. 
All intersections agreed upon through prior discussion 
should be evaluated with associated deficiencies identified. 
Improvements should be provided to correct these 
deficiencies. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
Main Post 

The EIS should consider the provision of an additional 
grade-separated connection between the North and South 
Post areas along with access that would improve traffic flow 
and reduce backups at the existing entrance gates. In 
particular, traffic being cleared through security at Walker 
Gate has been reported to back up onto the public roadway 
since completion of the hospital construction. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Transportation 
FBNA 

The proximity of the FBNA to the Franconia-Springfield 
Metrorail and Virginia Railway Express stations may afford 
opportunities to optimize the use of this transit resource. 
The EIS should address the extent to which employees can 
be expected to commute to the area via Metrorail and the 
extent to which transit connections between the FBNA and 
the Franconia-Springfield station could increase commuting 
via transit to the site. In response to a request from NGA, 
Fairfax County has recently launched bus service to the site. 
The EIS should make commitments to emphasize this 
connection and identify other opportunities that will help 
reduce the use of SOVs. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
FBNA 

The EIS should address future over-capacity concerns 
associated with Backlick Road at the FBNA and the I-95 
ramps at the Fairfax County Parkway (which will relate to 
development at both the Main Post and the FBNA). 
Improvements should be provided to correct any 
deficiencies associated with these intersections and 
facilities. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Transportation 
FBNA 

The Memorandum of Agreement for construction of the 
Parkway between Fort Belvoir and the Army capped the 
population at FBNA at 8,500. The Parkway construction is 
essentially complete, which calls into question whether the 
MOA is still in effect. The original parties to the agreement 
should meet to discuss the cap and to decide whether an 
update to the Parkway MOA or a new MOA is necessary to 
document understandings related to population at FBNA. 
Fairfax County would like to be a part of these discussions. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Non-Motorized 
Transportation 

The EIS should include a map of planned pedestrian and 
bicycle trails and demonstrate how they will connect to 
those shown on the adopted Countywide Trails Plan. 
Development of appropriate segments within and adjacent 
to Fort Belvoir should be examined. Furthermore, trails 
along Richmond Highway and the Richmond 
Highway/Telegraph Road connector road as well as the 
Potomac Heritage Trail should be identified and 
incorporated onto the map of planned trails. The EIS should 
identify mechanisms through which new trails will be funded, 
phased, and constructed. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Non-Motorized 
Transportation 

The EIS should address the extent to which pedestrian and 
bicycle connections will be provided between on-post and/or 
near-post housing and on-site employment areas. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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Name/ 
Agency 

Comment 
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County of 
Fairfax, 
Virginia 

Non-Motorized 
Transportation 

The EIS should address the extent to which pedestrian 
connections and facilities (e.g. bus shelters) will be provided 
in order to facilitate transit use by new and existing 
employees. 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Non-Motorized 
Transportation 

The EIS should address the extent to which new office 
buildings will be designed to accommodate bicycle 
commuting (e.g., secure parking facilities, locker and 
shower facilities). 

Comment noted. Details will be discussed at a 
future coordination meeting.  

Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Housing Increases in off-site housing demand associated with growth 
at Fort Belvoir should be clearly documented. For off-site 
housing, estimates should include that range of sales and 
rental rates that would be considered affordable to 
residents. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Schools The EIS should identify the magnitude of the anticipated 
increase in number of school age children that will result 
from the anticipated on-post and off-post development 
resulting from employment growth at Fort Belvoir. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Schools If a significant increase in the number of school age children 
is anticipated, the EIS should identify sites for new schools 
that will be sufficient to accommodate the expected increase 
and should identify federal funding that can be made 
available for school construction. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Parks & 
Recreation 

Fort Belvoir provides recreation and community services 
that support its residents and employees. The EIS should 
include a needs assessment that projects the overall needs 
of its population for indoor and outdoor recreation and 
leisure facilities, open space, community services, and 
cultural and environmental programs. The EIS should 
address how the needs identified will be met on-site, and if 
not met on-site, the impact of the demand for these facilities 
on existing park and recreation resources in the area. 
Project consultants are encouraged to consult guidance 
regarding service levels for key types of recreational 
facilities that has been developed by the Fairfax County 
Park Authority; this guidance has been incorporated into the 
Parks and Recreation section of Policy Plan volume of 
Fairfax County’s Comprehensive Plan. FCPA conducts a 
Countywide Park and Recreation Needs Assessment every 
10 years that projects park and recreation needs and will be 
pleased to provide information collected through this 
process. The Mount Vernon and Lee District areas are 
deficient in many recreational facility types and additional 
impacts cannot be easily absorbed without adding suitable 
land, expanding or building new facilities. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Emergency 
Services 

The EIS should address the additional demands that new 
employees will create on emergency services and the extent 
to which Fort Belvoir will be providing these services. The 
EIS should document funding needs and sources for 
additional emergency service needs. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Air Quality The “Environmental Impact Statement (EIS) Analysis Areas” 
fact sheet provided on October 11, 2012 identifies air quality 
as one of the many resources that will be evaluated in the 
EIS. Specifically, the fact sheet states that “the air quality 
assessment will describe air emissions from construction 
and facilities operations.” The fact sheet also notes that 
there will be a determination as to “whether a formal 
conformity determination is needed” in light of the status of 
Fairfax County as part of a nonattainment area for National 
Ambient Air Quality Standards. While such analyses are 
important and therefore should be supported, it is not clear if 
these analyses would compare the alternatives in regard to 
emissions of ozone precursors that would be associated 
with motor vehicle trips, vehicle miles traveled and traffic 
congestion, or if there would be any comparison of 
alternatives in regard to the potential for carbon monoxide 
hot spots associated with traffic congestion. These longer-
term air quality issues associated with motor vehicle travel 
are important to consider; it is therefore recommended that 
such air quality analyses be performed. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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Name/ 
Agency 

Comment 
Category Comment Response Notes 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

We commend Fort Belvoir for its environmental stewardship 
efforts and recommend that the current planning effort serve 
to reinforce and, where possible, expand upon these efforts. 
The extent of preservation efforts on the post and the 
continued presence of large areas of ecologically valuable 
land attest to Fort Belvoir’s environmental sensitivity and the 
seriousness with which Fort Belvoir has pursued its guiding 
principle to “support the natural habitat.” The ecologically 
significant natural resource areas identified in Fort Belvoir’s 
Integrated Natural Resource Management Plan (INRMP) 
should be recognized as a fundamental planning factor, and 
efforts should continue to be made to protect and enhance 
these areas, such as the Forest and Wildlife Corridor. 
Toward that end, the EIS should address the compatibility of 
all alternatives with the full extent of significant natural 
resources as identified in the INRMP. Direct and indirect 
impacts, such as the potential for impacts by invasive 
species due to edge effects, should be addressed, as 
should be potential mitigation measures. The EIS should 
focus on how proposed actions will comply with the guiding 
principles and state what mitigating and long-term practices 
should be employed to offset impacts from proposed land 
disturbing activities. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

In the past, concern has been expressed regarding the 
elimination of the “Environmentally Sensitive” category on 
the land use plan and the redesignation of environmentally 
sensitive areas as other uses. Fort Belvoir had previously 
suggested that environmentally sensitive/constrained areas 
would be referenced on the land use plan by a hatched 
overlay on top of the broad plan categories. This approach 
has not been applied on the Proposed Land Use Plan that 
was provided within the October 11, 2012 meeting handout. 
The Land Use Plan that is ultimately adopted should clearly 
identify environmentally-sensitive/constrained areas. In 
addition, plan text is needed that would clearly establish an 
expectation for protection of all environmentally-sensitive 
areas on the post. Significant restrictions should be placed 
on land disturbing activities and active uses (e.g., 
recreation, military training) within environmentally-sensitive 
areas, and such areas should be managed for the long-term 
protection of natural communities and ecosystems and, 
where applicable, the protection/recovery of species or 
communities of concern. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

Environmental Quality Corridors (EQCs) as defined in Policy 
Plan Element of Fairfax County’s Comprehensive Plan 
should be protected. To date, Fort Belvoir has recognized 
EQCs within the FBNA and has pursued similar protection 
efforts on the Main Post, without identifying EQCs there 
(instead, a riparian area protection effort has been pursued). 
Fort Belvoir should give consideration to a more uniform 
approach to the designation and protection of 
environmentally sensitive areas, and EQC designations 
would be appropriate throughout the post and not just in the 
North Area. A figure in the October 11, 2012 scoping 
meeting handout (“The Guiding Principles in Action”) 
suggests that EQC designations may be pursued on the 
Main Post, and this should be encouraged. However, 
alternative approaches could be supported as long as the 
result would be the comprehensive protection of areas that 
would qualify, under Policy Plan guidance, for designation 
and protection as EQCs. If necessary to ensure protection 
consistent with the EQC policy, Fort Belvoir should augment 
its riparian area protection criteria. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

The “environmentally sensitive” land use designation should 
be expanded where appropriate to include sensitive 
resources/landscapes such as stream valleys/EQCs in the 
FBNA, the Forest and Wildlife Corridor area, the majority of 
the southwestern portion of the Main Post, Accotink Creek 
EQC throughout the Fort Belvoir property, and all 
appropriate resource areas surrounding the Accotink Bay 
National Wildlife Refuge, the Jackson Abbot Wetlands 
Refuge, the all tidal shoreline areas, and Dogue Creek. 
Additionally, those areas that should be managed for the 
long-term protection of the natural communities and 
ecosystems, protection and recovery of species or 
communities of concern, such as the small whorled pogonia, 
should be included under this designation. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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Comment 
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County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

In earlier reviews, it has been noted that the southwestern 
portion of the Main Post contains mature upland forest with 
low levels of fragmentation, includes an “intact watershed,” 
adjoins the Accotink Bay National Wildlife Refuge, and 
protects both the Accotink and Pohick Creeks as they enter 
the tidal regime of the Potomac River at Pohick Bay and 
Gunston Cove. None of the alternatives would result in any 
development within the southwestern portion of the Main 
Post, and we commend Fort Belvoir for recognizing the 
ecological value and sensitivity of this area. Since this area 
contains a high percentage of steep slopes and erodible 
soils that would be highly impacted by development activity, 
it should be preserved for natural and cultural resource 
protection and management with no development and 
limited activities. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

The EIS should address how impacts to wetlands will be 
minimized. In addition, the EIS should address how any 
unavoidable impacts to wetlands will be mitigated. 
Mitigation/compensation should occur as close to the areas 
of impact as possible; the Stormwater Planning Division of 
the Fairfax County Department of Public Works and 
Environmental Services (703-324-5500) may be able to 
provide guidance regarding wetland 
mitigation/compensation opportunities. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

Fort Belvoir should, if it has not already done so, pursue the 
control of invasive species and promote the establishment 
of native species in open space areas. This likely includes 
those areas on the FBNA rated as medium- and high-quality 
small whorled pogonia habitat (Fort Belvoir is the only 
known location of the species in Fairfax County (WSSI, 
2005)), and suitable habitat for the wood turtle in larger, low-
lying areas. These species are indicators of environmental 
health. Preservation of their suitable habitat means 
preservation of relatively high quality ecosystems which 
harbor many species. Therefore, The Natural Resource 
Management and Protection Branch of the Fairfax County 
Park Authority (NRMP) recommends that any infringement 
on the habitat for sensitive species or on sensitive 
communities be significantly limited and minimized so as 
preserve the maximum about of these land areas as 
possible. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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Category Comment Response Notes 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

The 2007 BRAC EIS does a poor job of identifying the 
impacts along the Accotink Bay and Gunston Cove 
shorelines. Those impacts should be detailed and 
accounted for. There are already significant impacts in 
Gunston Cove and the Potomac River shoreline from 
development and recreational boating activities. Further 
impacts to those areas should be minimized. In particular, 
section 4.8.1.3 Rare Plant Communities of the BRAC EIS 
references an ecological communities assessment which 
identified 17 community types on Fort Belvoir Main Post, of 
which seven were sensitive wetland communities: four 
ranked very rare or extremely rare, and three ranked as rare 
to uncommon. These communities should be identified in 
the RPMP EIS and preservation measures provided to 
include buffers around the communities and protection of 
water resources draining to them. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

The Fort Belvoir project list anticipates transportation 
projects that will require construction through Resource 
Protection Areas (RPA) and EQCs. NRMP recommends that 
the EIS should include mitigation measures for road design 
and construction practices that minimize resource impacts 
such as: locating stream crossings to minimize 
floodplain/EQC impacts, utilize open-bottom culverts or 
bridges whenever possible to maintain more natural stream 
flow, incorporate low-impact development (LID) practices to 
provide water quantity and quality controls on both new road 
projects and road expansion or renovation projects, 
incorporate wildlife passage tunnels and larger culverts to 
facilitate safe wildlife movement across road corridors, use 
native plants in stabilizing roadside areas and avoid 
frequent mowing of shoulders and medians, and do not use 
invasive plants in stabilization and control invasive plant 
species during stabilization and restoration project 
establishment phases. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Ecological 
Resources-
Gen'l 

The EIS should address opportunities to preserve and 
maintain natural communities and ecosystem services at 
Fort Belvoir, including: 
•  Guidelines and controls for land disturbing activities to 
include maintenance and training to prevent damage to 
natural resources. 
•  A prohibition against the use of any non-native invasive 
plant species in plantings on post and a non-native invasive 
species inventory and control program. 
•  Revision of the proposed landscape treatments for 
naturalized landscaping to utilize locally common native 
plant species shown occurring in Fairfax County in the 
Digital Atlas of Virginia Flora. 
•  A strong program for controlling white-tailed deer 
populations to reduce them to the ecological carrying 
capacity to include population surveys, browse impact 
surveys to measure vegetative response and recovery, and 
funding and staff commitments to reduce and control deer 
herds and not just reliance on volunteer hunting which has 
not been shown to be capable of reducing deer to 
necessary levels to recover native vegetation. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

The EIS should identify all 100-year floodplains (applying 
the county’s definition) and all RPAs on Fort Belvoir. These 
areas should be protected consistent with county policy and 
regulations. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

In defining boundaries of RPAs, post-specific information 
regarding locations of perennial streams and wetlands 
should be used to augment county maps of Chesapeake 
Bay Preservation Areas. Where perennial streams are 
known to exist, protection of these streams and associated 
buffer areas consistent with the text of the Chesapeake Bay 
Preservation Ordinance should be pursued, even if these 
areas are not identified as RPAs on county maps (note that 
the county has not performed perennial stream evaluations 
on Fort Belvoir property). Ideally, Fairfax County’s protocol 
for identification of perennial streams should be applied. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

Project consultants should coordinate with the Stormwater 
Planning Division of the Department of Public Works and 
Environmental Services on the identification of stream and 
stormwater management projects in the area of the Main 
Post and FBNA. A point of contact within the Stormwater 
Planning Division is Danielle Wynne, who can be reached at 
703-324-5500. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

A-365



Name/ 
Agency 

Comment 
Category Comment Response Notes 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

The EIS should identify any body of water on or near the 
Main Post or FBNA that is included on the list of impaired 
waters designated pursuant to Section 303(d) of the Clean 
Water Act and should address the implications of these 
designations. Pohick Bay, other tidal waters, and nontidal 
portions of Accotink Creek are considered to be impaired. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

One of the eight guiding principles identified in an October 
11, 2012 scoping meeting handout is “support the natural 
habitat.” Included in the description of that principle is: 
“incorporate watershed planning into site planning.” Another 
guiding principle is “recognize land as a valuable resource.” 
Included in the description of that principle are: “employ 
compact redevelopment strategies” and “preserve existing 
open space.” Toward these ends, the EIS should address 
opportunities to minimize impervious cover and to use other 
low impact development and better site design techniques. 
For all new development and redevelopment at Fort Belvoir, 
designs should be pursued that would serve, to the extent 
possible, to replicate predevelopment hydrologic conditions 
through infiltration of stormwater runoff. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

The EIS should address how impacts to streams will be 
minimized. In addition, the EIS should address how any 
unavoidable impacts to streams will be mitigated. 
Mitigation/compensation should occur as close to the areas 
of impact as possible; the Stormwater Planning Division of 
the Fairfax County Department of Public Works and 
Environmental Services (703-324-5500) may be able to 
provide guidance regarding stream mitigation/compensation 
opportunities. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Water 
Resources and 
Stormwater 
Mgt 

At a minimum, Fort Belvoir should provide erosion and 
sediment control measures, stormwater management 
measures, and water quality best management practices 
that are consistent with county requirements. The EIS 
should clearly establish that these requirements will be 
satisfied. In addition, we encourage Fort Belvoir to establish 
stormwater management performance levels that will 
support policy, legislative and/or regulatory efforts that are 
under way (e.g., development of Total Maximum Daily 
Loads for local bodies of water as well as the Chesapeake 
Bay; new stormwater management regulations). 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

A-366



Name/ 
Agency 

Comment 
Category Comment Response Notes 

County of 
Fairfax, 
Virginia 

Wastewater 
Mgt 

In support of the guiding principles set forth in the Master 
Plan, Fort Belvoir is strongly encouraged to further explore 
the option of using County’s reclaimed water from the 
Norman M. Cole Jr. Pollution Control Plant for current and 
planned facilities and activities at Fort Belvoir as a mitigation 
strategy in the EIS. Potential uses include irrigation of the 
golf course and parade grounds, cooling water for 
new/planned building power plants, and water for the steam 
plant. Fairfax County has provided infrastructure 
components, competitive rates, and favorable terms for 
current reclaimed water users. The use of reclaimed water 
will demonstrate the Army’s commitment to environmental 
stewardship and sustainability, reduce the demand on (and 
conserve) drinking water resources, reduce the Army’s cost 
of paying for drinking water, improve the Chesapeake Bay’s 
water quality by reducing the discharge of nutrients from the 
plant to the Bay, and provide nutrients (nitrogen and 
phosphorous) to the irrigated areas. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Wastewater 
Mgt 

The Army’s current wastewater flow allocations are 3 million 
gallons per day from the Main Post and 1.8 million gallons 
per year from the FBNA. The Army would need to purchase 
more capacity in the County’s wastewater system, if 
projected flows exceed the current allocations. The EIS 
should contain updated flow projections so that such a 
determination can be made. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Wastewater 
Mgt 

Based on existing development and the proposed 
alternative scenarios, the sewer service agreement between 
the Army and the County needs to be updated to reassign 
some of the flow allocation from the South Area to the North 
Area of the Base. The EIS should recognize this need as 
well as the necessity of updating the wastewater pre-
treatment requirements of the agreement. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Site 
Contamination 

The EIS should identify sites on the Main Post and FBNA 
that have been subject to contamination and the status of 
efforts to clean these sites. The EIS should further identify 
the relationship, if any, between site contamination issues 
and siting decisions for new development. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Heritage 
Resources 

The scoping materials provide an accurate overview of the 
Section 106 review process which is currently underway. As 
indicated in those materials, the Section 106 process is 
expected to result in the execution of a Programmatic 
Agreement (PA) to address potential adverse effects to 
historic properties by the implementation of Fort Belvoir’s 
Real Property Master Plan. Fairfax County is designated in 
the PA as a consulting party and is participating in the 
Section 106 review process in that capacity. Once the draft 
PA is finalized, county staff will prepare a Board Item 
requesting the BOS to authorize the County Executive to 
sign the PA as a concurring party. It is anticipated that this 
will occur in early 2013. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Other The EIS should provide guidance on green building 
performance levels that will be attained by any new 
development or redevelopment. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Other As noted previously, Fort Belvoir should be commended for 
its guiding principles. The principle to “achieve 
environmental sustainability” includes the following 
statement: “provide leadership in renewable energy and 
water conservation.” Fort Belvoir is encouraged to elaborate 
on how these concepts will be pursued, particularly as 
detailed designs are developed for specific projects. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Other In support of energy efficiency, Fort Belvoir should consider 
assessing the opportunities that large-scale redevelopment 
of facilities on the post may provide for coordinated, onsite 
scale energy projects (e.g., use of on-site power generation 
for several building rather than having individual building 
systems; using waste heat generated in one building to 
provide heating in another). 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Other The alternatives maps identify all short-range and long-
range projects that would be associated with each 
alternative, and the various phases of the National Museum 
of the U.S. Army are identified as short-range projects for 
each alternative. It is not clear, though, if the geographic 
locations of each phase of the project have been identified 
correctly, as it was the county’s understanding that the 
westernmost component of the museum (project 27) would 
not be constructed first, as has been suggested on the 
alternatives maps. Clarification should be provided. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 
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County of 
Fairfax, 
Virginia 

Other The EIS should indicate whether or not any of the 
alternatives would have any impacts on operations at 
Davison Army Airfield. If any of the alternatives would have 
such impacts, the EIS should identify changes in noise 
impacts that would be associated with such operational 
changes. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

County of 
Fairfax, 
Virginia 

Other In comments for previous projects at Fort Belvoir, we 
requested clarification regarding the circumstances under 
which transportation corridors, storm water management 
facilities and open space recreational facilities may be 
permitted in some designated habitat areas. We 
recommended that efforts be made to avoid disturbances in 
these areas unless such disturbances are unavoidable or 
unless the disturbances would have no adverse effect on 
the ecological functions of the areas in question. To gain a 
better understanding of these disturbances, the EIS should 
include a table that illustrates cumulative disturbances to 
designated habitat areas and the amount of acreage that 
has been reclaimed as a result of recent development in 
these habitat areas. 

 Fred R. Selden, DPZ, 
25 Oct 2012 letter 

Individuals
Holly 
Dougherty 

Alternatives Based on information received at the public scoping 
meeting, very supportive of Alternative 1 and the proposal to 
increase military housing and increase the number of 
employees at Fort Belvoir. 

 25 Oct 2012 email, 
Executive Director, 
Mount Vernon-Lee 
Chamber of Commerce 

Holly 
Dougherty 

Socioeconomic 
Benefits 

The Master Plan update increases in a responsible and 
incremental way residents of Fort Belvoir and national 
defense mission essential agencies. These increases will be 
a benefit to the surrounding communities in both the short 
and long term. 

 25 Oct 2012 email, 
Executive Director, 
Mount Vernon-Lee 
Chamber of Commerce 

Holly 
Dougherty 

Traffic and 
Transportation 

The current transportation infrastructure improvements 
underway around Fort Belvoir will help relieve congested 
main and secondary roads, while the proposed 
transportation improvements in the updated master plan will 
incorporate more mass-transit options for Fort Belvoir 
employees. 

 25 Oct 2012 email, 
Executive Director, 
Mount Vernon-Lee 
Chamber of Commerce 

Holly 
Dougherty 

Alternatives With its proximity to both Washington, DC and the 
Pentagon, the use of Fort Belvoir should be optimized to 
facilitate the military’s mission of national defense. I support 
Alternative 1, full implementation of the Fort Belvoir Master 
Plan. 

 25 Oct 2012 email, 
Executive Director, 
Mount Vernon-Lee 
Chamber of Commerce 

Annette S. 
Wickham 

Traffic and 
Neighborhoods 

Thinks development should be kept to a minimum; 
considering the traffic and surrounding neighborhoods, least 
development is desirable. 

 22 Oct 2012 postcard 
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Fort Belvoir Real Property Master Plan (RPMP) Update 

Environmental Impact Statement (EIS) Scoping, October 2012 

 

Comments from Fairfax County Staff, October 2012 

Staff Contact:  Kimberly Rybold, kimberly.rybold@fairfaxcounty.gov; 703-324-1363 

 
 
General 
 

1. A handout provided at the October 11, 2012 scoping meeting includes a section entitled 
“Mission & Guiding Principles.”  Within this section, the following statement is made:   
 

“Underlying Belvoir’s mission are eight guiding principles developed in concert with 
its tenants and set forth in the master plan.  The principles guide the installation 
towards efficient land use, reuse of previously developed areas, minimal 
environmental impact, and creation of a sustainable, world-class installation.”   

 
This statement and the guiding principles referenced within it reflect an admirable and 
commendable sensitivity to the environment.  We look forward to the implementation of 
these guiding principles through the master planning and site planning processes. 
 

2. A handout from the October 11, 2012 scoping meeting notes the short-range projects are 
to be constructed from 2012-2017.  It is feasible that some of the short-range projects will 
be fully constructed or near completion by the time the Final EIS is published. Since all 
of the short range projects will be included in the cumulative impacts analysis of the EIS, 
it would be helpful if completed or nearly completed projects at the time of EIS 
publication are noted. To the extent possible, completed projects should be included in 
the no action alternative for the RPMP EIS since their on- and off-post impacts should be 
considered existing conditions.  

3. The recommendations of the 2005 BRAC round resulted in a huge influx of missions and 
personnel for which Fort Belvoir, Fairfax County, and the State of Virginia were 
unprepared.  The EIS should address lessons learned from the recent BRAC round and 
how the Garrison would respond in the event of a future BRAC round that would either 
increase or decrease the employee population on the site.  In the event of either an 
increase or decrease in population due to a future BRAC round, the document should 
discuss how the Army would respond, and how the county and state would be engaged to 
respond. 
 

Alternatives 
 

1. The no action alternative assumes the 1993 Master Plan amended in the 2007 BRAC EIS 
will remain as is, with no updates. The no action alternative should include an appropriate 
baseline that identifies existing conditions (post-BRAC personnel, visitors, etc.), 
including all existing development and transportation improvements that are in place. An 
analysis should be done to compare existing development, including that which was 
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evaluated in the 2007 BRAC EIS, to the additional development potential supported by 
the various alternatives in the RPMP.  
 
While a pre-draft version of the RPMP dated October 2007 was provided for review, it is 
unclear whether a final amended RPMP was adopted.  The EIS should clearly and 
specifically describe what will be evaluated in the no action alternative, and how the 
2007 version of the RPMP differs from the updated RPMP.   
 

2. The EIS should address recently adopted and ongoing Fairfax County Comprehensive 
Plan amendments and other land use-related actions that may affect Fort Belvoir, with the 
recognition that changes may occur to Fairfax County development projects during the 
process of preparing the EIS.  
 

3. Each of the alternatives should address appropriate phasing of the transportation 
improvements necessary to support the proposed development and should also address 
the impacts to the road network beyond the immediate vicinity of Main Post and the Fort 
Belvoir North Area (FBNA). 
 

Land Use and Development 

 
1. Slide 7 of the Powerpoint presentation from the October 11, 2012 scoping meeting 

contains a framework plan that identifies areas suitable for future development beyond 
2030. If specific spaces have been programmed for new facilities or the expansion of 
existing facilities, consideration should be given to including these details if they are 
being evaluated at this time.  
 

2. The amount of overall industrial space seems to be reduced on Main Post. The EIS 
should discuss the rationale behind this proposed change to the RPMP, and the acreage of 
industrial land being converted to other land uses should be provided.  
 

Transportation – General 

 
1. Transportation analyses performed in support of the EIS should include appropriate travel 

demand modeling and a capacity and operational study.  
 

2. The EIS should clearly document, for all alternatives, where both current and relocated 
employees and contractors are anticipated to reside and what the anticipated number and 
timing of vehicular trips to and from both the Main Post and the FBNA will be.  The EIS 
should also consider to what extent highway facilities will be able to accommodate 
increased trips. 

 
3. As mentioned under “Alternatives,” transportation improvements should be provided and 

appropriately phased in order to correct transportation deficiencies and to achieve an 
acceptable level of service on the transportation network in support of existing and new 
development.  Road and transit improvements based on present and projected commuting 
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patterns through Fairfax County should be provided to accommodate the existing and 
additional trips to and from the Main Post and FBNA.  Analysis should be sufficiently 
comprehensive to consider the need for improvements beyond the immediate vicinity of 
the Main Post and FBNA.   

 
4. An analysis should be performed to determine if current access points into Fort Belvoir 

and FBNA as currently constructed are able to handle the number of vehicles entering the 
installation at the peak hour periods, and to extent to which signal modifications are 
needed along Richmond Highway and the Fairfax County Parkway to accommodate 
changes in commuting patterns.  

 
5. An effective Transportation Demand Management (TDM) program should be 

incorporated for existing and future development.  Goals should be established for 
specific percentage reductions in single-occupant vehicle usage.  Ridesharing, carpooling, 
van pooling, bus, VRE, Metro, establishment of park and ride/transit facilities, and 
limiting available parking are just some of the methods that can be incorporated into an 
effective TDM program. The EIS should identify specific measures that will be applied to 
optimize the use of Metro, the Fairfax Connector, Virginia Rail Express, and Park and 
Ride facilities in order to reduce single occupancy vehicle use. 

 
6. The EIS should evaluate the possible use of the abandoned coal train line right-of-way for 

some type of transit link to and from Fort Belvoir Main Post and should take into account 
the County’s ongoing Countywide Transit Network Study. 

 
7. The completion of the Fairfax County Parkway and Mulligan Road, as well as the 

widening of Richmond Highway through the Main Post, are current projects that address 
critical needs in the area. The EIS should consider the impacts of these projects on 
meeting future travel demand and should evaluate the ramifications of any significant 
delay in any of their construction/completion.  

 
8. The EIS must address how future development will be phased to the availability of 

necessary roadway and transit improvements.   
 

9. The EIS should contain analysis of the cumulative impacts of the proposed short term and 
long term evelopment projects on the surrounding infrastructure. 
 

Transportation – Main Post 
 
1. The EIS should consider improvements to transit connections between existing transit 

facilities (Metrorail, VRE, bus service, park and ride lots, etc.), Fort Belvoir, and FBNA. 
The extension of Metrorail should be considered as a long range enhancement.  
Construction of park and ride facilities to the south of Fort Belvoir, a bus rapid transit 
extension from the existing REX service, and/or implementation of express service from 
Franconia-Springfield Metro/VRE, the Lorton VRE station, or from Prince William 
County are all possible considerations. To the extent possible, the EIS should consider 
studies that are underway, including the Virginia Department of Rail and Public 
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Transportation SuperNoVA study, the SuperNoVA Transit Study, and the Fairfax County 
Countywide Transit Network Study. 
 

2. The EIS should address the over-capacity operations projected in past environmental 
assessments for the Richmond Highway/Fairfax County Parkway, Richmond 
Highway/Backlick Road, Richmond Highway/Pohick Road, Richmond Highway/Belvoir 
Road, and Kingman Road/Fairfax County Parkway intersections, as well as over-capacity 
at the I-95 ramps and the Fairfax County Parkway.  All intersections agreed upon through 
prior discussion should be evaluated with associated deficiencies 
identified.  Improvements should be provided to correct these deficiencies. 

 
3. The EIS should consider the provision of an additional grade-separated connection 

between the North and South Post areas along with access that would improve traffic 
flow and reduce backups at the existing entrance gates. In particular, traffic being cleared 
through security at Walker Gate has been reported to back up onto the public roadway 
since completion of the hospital construction.    

 
Transportation – Fort Belvoir North Area 

 
1. The proximity of the FBNA to the Franconia-Springfield Metrorail and Virginia Railway 

Express stations may afford opportunities to optimize the use of this transit resource.  The 
EIS should address the extent to which employees can be expected to commute to the 
area via Metrorail and the extent to which transit connections between the FBNA and the 
Franconia-Springfield station could increase commuting via transit to the site.  In 
response to a request from NGA, Fairfax County has recently launched bus service to the 
site. The EIS should make commitments to emphasize this connection and identify other 
opportunities that will help reduce the use of SOVs. 
 

2. The EIS should address future over-capacity concerns associated with Backlick Road at 
the FBNA and the I-95 ramps at the Fairfax County Parkway (which will relate to 
development at both the Main Post and the FBNA).  Improvements should be provided to 
correct any deficiencies associated with these intersections and facilities. 
 

3. The Memorandum of Agreement for construction of the Parkway between Fort Belvoir 
and the Army capped the population at FBNA at 8,500.  The Parkway construction is 
essentially complete, which calls into question whether the MOA is still in effect.  The 
original parties to the agreement should meet to discuss the cap and to decide whether an 
update to the Parkway MOA or a new MOA is necessary to document understandings 
related to population at FBNA.  Fairfax County would like to be a part of these 
discussions. 

 
Nonmotorized Transportation 

 
1. The EIS should include a map of planned pedestrian and bicycle trails and demonstrate 

how they will connect to those shown on the adopted Countywide Trails Plan.  
Development of appropriate segments within and adjacent to Fort Belvoir should be 
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examined.  Furthermore, trails along Richmond Highway and the Richmond 
Highway/Telegraph Road connector road as well as the Potomac Heritage Trail should be 
identified and incorporated onto the map of planned trails.  The EIS should identify 
mechanisms through which new trails will be funded, phased, and constructed.  

 
2. The EIS should address the extent to which pedestrian and bicycle connections will be 

provided between on-post and/or near-post housing and on-site employment areas. 
 

3. The EIS should address the extent to which pedestrian connections and facilities (e.g. bus 
shelters) will be provided in order to facilitate transit use by new and existing employees. 

 
4. The EIS should address the extent to which new office buildings will be designed to 

accommodate bicycle commuting (e.g., secure parking facilities, locker and shower 
facilities). 

 
Housing 

 
1. Increases in off-site housing demand associated with growth at Fort Belvoir should be 

clearly documented.  For off-site housing, estimates should include that range of sales 
and rental rates that would be considered affordable to residents. 

 
Schools 

 
1. The EIS should identify the magnitude of the anticipated increase in number of school 

age children that will result from the anticipated on-post and off-post development 
resulting from employment growth at Fort Belvoir. 

 
2. If a significant increase in the number of school age children is anticipated, the EIS 

should identify sites for new schools that will be sufficient to accommodate the expected 
increase and should identify federal funding that can be made available for school 
construction. 

 
Parks and Recreation 

 
1. Fort Belvoir provides recreation and community services that support its residents and 

employees. The EIS should include a needs assessment that projects the overall needs of 
its population for indoor and outdoor recreation and leisure facilities, open space, 
community services, and cultural and environmental programs.  The EIS should address 
how the needs identified will be met on-site, and if not met on-site, the impact of the 
demand for these facilities on existing park and recreation resources in the area.  Project 
consultants are encouraged to consult guidance regarding service levels for key types of 
recreational facilities that has been developed by the Fairfax County Park Authority; this 
guidance has been incorporated into the Parks and Recreation section of Policy Plan 
volume of Fairfax County’s Comprehensive Plan.  FCPA conducts a Countywide Park 
and Recreation Needs Assessment every 10 years that projects park and recreation needs 
and will be pleased to provide information collected through this process.  The Mount 

A-415



 

Page 6 of 12 

Vernon and Lee District areas are deficient in many recreational facility types and 
additional impacts cannot be easily absorbed without adding suitable land, expanding or 
building new facilities. 

 
Emergency Services 

 
1. The EIS should address the additional demands that new employees will create on 

emergency services and the extent to which Fort Belvoir will be providing these services.  
The EIS should document funding needs and sources for additional emergency service 
needs.  

 
Air Quality 

 
1. The “Environmental Impact Statement (EIS) Analysis Areas” fact sheet provided on 

October 11, 2012 identifies air quality as one of the many resources that will be evaluated 
in the EIS.  Specifically, the fact sheet states that “the air quality assessment will describe 
air emissions from construction and facilities operations.”  The fact sheet also notes that 
there will be a determination as to “whether a formal conformity determination is 
needed” in light of the status of Fairfax County as part of a nonattainment area for 
National Ambient Air Quality Standards.  While such analyses are important and 
therefore should be supported, it is not clear if these analyses would compare the 
alternatives in regard to emissions of ozone precursors that would be associated with 
motor vehicle trips, vehicle miles traveled and traffic congestion, or if there would be any 
comparison of alternatives in regard to the potential for carbon monoxide hot spots 
associated with traffic congestion.  These longer-term air quality issues associated with 
motor vehicle travel are important to consider; it is therefore recommended that such air 
quality analyses be performed.   

 
Ecological Resources – General 

 
1. We commend Fort Belvoir for its environmental stewardship efforts and recommend that 

the current planning effort serve to reinforce and, where possible, expand upon these 
efforts.  The extent of preservation efforts on the post and the continued presence of large 
areas of ecologically valuable land attest to Fort Belvoir’s environmental sensitivity and 
the seriousness with which Fort Belvoir has pursued its guiding principle to “support the 
natural habitat.”  The ecologically significant natural resource areas identified in Fort 
Belvoir’s Integrated Natural Resource Management Plan (INRMP) should be recognized 
as a fundamental planning factor, and efforts should continue to be made to protect and 
enhance these areas, such as the Forest and Wildlife Corridor.  Toward that end, the EIS 
should address the compatibility of all alternatives with the full extent of significant 
natural resources as identified in the INRMP.  Direct and indirect impacts, such as the 
potential for impacts by invasive species due to edge effects, should be addressed, as 
should be potential mitigation measures. The EIS should focus on how proposed actions 
will comply with the guiding principles and state what mitigating and long-term practices 
should be employed to offset impacts from proposed land disturbing activities. 
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2. In the past, concern has been expressed regarding the elimination of the 
“Environmentally Sensitive” category on the land use plan and the redesignation of 
environmentally sensitive areas as other uses.  Fort Belvoir had previously suggested that 
environmentally sensitive/constrained areas would be referenced on the land use plan by 
a hatched overlay on top of the broad plan categories.  This approach has not been 
applied on the Proposed Land Use Plan that was provided within the October 11, 2012 
meeting handout.  The Land Use Plan that is ultimately adopted should clearly identify 
environmentally-sensitive/constrained areas.  In addition, plan text is needed that would 
clearly establish an expectation for protection of all environmentally-sensitive areas on 
the post.  Significant restrictions should be placed on land disturbing activities and active 
uses (e.g., recreation, military training) within environmentally-sensitive areas, and such 
areas should be managed for the long-term protection of natural communities and 
ecosystems and, where applicable, the protection/recovery of species or communities of 
concern. 
 

3. Environmental Quality Corridors (EQCs) as defined in Policy Plan Element of Fairfax 
County’s Comprehensive Plan should be protected.  To date, Fort Belvoir has recognized 
EQCs within the FBNA and has pursued similar protection efforts on the Main Post, 
without identifying EQCs there (instead, a riparian area protection effort has been 
pursued).  Fort Belvoir should give consideration to a more uniform approach to the 
designation and protection of environmentally sensitive areas, and EQC designations 
would be appropriate throughout the post and not just in the North Area.  A figure in the 
October 11, 2012 scoping meeting handout (“The Guiding Principles in Action”) 
suggests that EQC designations may be pursued on the Main Post, and this should be 
encouraged.  However, alternative approaches could be supported as long as the result 
would be the comprehensive protection of areas that would qualify, under Policy Plan 
guidance, for designation and protection as EQCs.  If necessary to ensure protection 
consistent with the EQC policy, Fort Belvoir should augment its riparian area protection 
criteria. 
 

4. The “environmentally sensitive” land use designation should be expanded where 
appropriate to include sensitive resources/landscapes such as stream valleys/EQCs in the 
FBNA, the Forest and Wildlife Corridor area, the majority of the southwestern portion of 
the Main Post, Accotink Creek EQC throughout the Fort Belvoir property, and all 
appropriate resource areas surrounding the Accotink Bay National Wildlife Refuge, the 
Jackson Abbot Wetlands Refuge, the all tidal shoreline areas, and Dogue Creek. 
Additionally, those areas that should be managed for the long-term protection of the 
natural communities and ecosystems, protection and recovery of species or communities 
of concern, such as the small whorled pogonia, should be included under this designation. 

 
5. In earlier reviews, it has been noted that the southwestern portion of the Main Post 

contains mature upland forest with low levels of fragmentation, includes an “intact 
watershed,” adjoins the Accotink Bay National Wildlife Refuge, and protects both the 
Accotink and Pohick Creeks as they enter the tidal regime of the Potomac River at 
Pohick Bay and Gunston Cove.  None of the alternatives would result in any 
development within the southwestern portion of the Main Post, and we commend Fort 
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Belvoir for recognizing the ecological value and sensitivity of this area. Since this area 
contains a high percentage of steep slopes and erodible soils that would be highly 
impacted by development activity, it should be preserved for natural and cultural resource 
protection and management with no development and limited activities. 
 

6. The EIS should address how impacts to wetlands will be minimized. In addition, the EIS 
should address how any unavoidable impacts to wetlands will be mitigated.  
Mitigation/compensation should occur as close to the areas of impact as possible; the 
Stormwater Planning Division of the Fairfax County Department of Public Works and 
Environmental Services (703-324-5500) may be able to provide guidance regarding 
wetland mitigation/compensation opportunities. 
 

7. Fort Belvoir should, if it has not already done so, pursue the control of invasive species 
and promote the establishment of native species in open space areas. This likely includes 
those areas on the FBNA rated as medium- and high-quality small whorled pogonia 
habitat (Fort Belvoir is the only known location of the species in Fairfax County (WSSI, 
2005)), and suitable habitat for the wood turtle in larger, low-lying areas. These species 
are indicators of environmental health. Preservation of their suitable habitat means 
preservation of relatively high quality ecosystems which harbor many species.  
Therefore, The Natural Resource Management and Protection Branch of the Fairfax 
County Park Authority (NRMP) recommends that any infringement on the habitat for 
sensitive species or on sensitive communities be significantly limited and minimized so 
as preserve the maximum about of these land areas as possible.   

 
8. The 2007 BRAC EIS does a poor job of identifying the impacts along the Accotink Bay 

and Gunston Cove shorelines. Those impacts should be detailed and accounted for. There 
are already significant impacts in Gunston Cove and the Potomac River shoreline from 
development and recreational boating activities. Further impacts to those areas should be 
minimized. In particular, section 4.8.1.3 Rare Plant Communities of the BRAC EIS 
references an ecological communities assessment which identified 17 community types 
on Fort Belvoir Main Post, of which seven were sensitive wetland communities: four 
ranked very rare or extremely rare, and three ranked as rare to uncommon. These 
communities should be identified in the RPMP EIS and preservation measures provided 
to include buffers around the communities and protection of water resources draining to 
them. 

 
9. The Fort Belvoir project list anticipates transportation projects that will require 

construction through Resource Protection Areas (RPA) and EQCs. NRMP recommends 
that the EIS should include mitigation measures for road design and construction 
practices  that minimize resource impacts such as: locating stream crossings to minimize 
floodplain/EQC impacts, utilize open-bottom culverts or bridges whenever possible to 
maintain more natural stream flow, incorporate low-impact development (LID) practices 
to provide water quantity and quality controls on both new road projects and road 
expansion or renovation projects, incorporate wildlife passage tunnels and larger culverts 
to facilitate safe wildlife movement across road corridors, use native plants in stabilizing 
roadside areas and avoid frequent mowing of shoulders and medians, and do not use 
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invasive plants in stabilization and control invasive plant species during stabilization and 
restoration project establishment phases. 
 

10. The EIS should address opportunities to preserve and maintain natural communities and 
ecosystem services at Fort Belvoir, including: 

o Guidelines and controls for land disturbing activities to include maintenance and 
training to prevent damage to natural resources. 

o A prohibition against the use of any non-native invasive plant species in plantings 
on post and a non-native invasive species inventory and control program. 

o Revision of the proposed landscape treatments for naturalized landscaping to 
utilize locally common native plant species shown occurring in Fairfax County in 
the Digital Atlas of Virginia Flora. 

o A strong program for controlling white-tailed deer populations to reduce them to 
the ecological carrying capacity to include population surveys, browse impact 
surveys to measure vegetative response and recovery, and funding and staff 
commitments to reduce and control deer herds and not just reliance on volunteer 
hunting which has not been shown to be capable of reducing deer to necessary 
levels to recover native vegetation. 

 
Water Resources and Stormwater Management 

 
1. The EIS should identify all 100-year floodplains (applying the county’s definition) and 

all RPAs on Fort Belvoir.  These areas should be protected consistent with county policy 
and regulations. 
 

2. In defining boundaries of RPAs, post-specific information regarding locations of 
perennial streams and wetlands should be used to augment county maps of Chesapeake 
Bay Preservation Areas.  Where perennial streams are known to exist, protection of these 
streams and associated buffer areas consistent with the text of the Chesapeake Bay 
Preservation Ordinance should be pursued, even if these areas are not identified as RPAs 
on county maps (note that the county has not performed perennial stream evaluations on 
Fort Belvoir property).  Ideally, Fairfax County’s protocol for identification of perennial 
streams should be applied. 

 
3. Project consultants should coordinate with the Stormwater Planning Division of the 

Department of Public Works and Environmental Services on the identification of stream 
and stormwater management projects in the area of the Main Post and FBNA.  A point of 
contact within the Stormwater Planning Division is Danielle Wynne, who can be reached 
at 703-324-5500. 

 
4. The EIS should identify any body of water on or near the Main Post or FBNA that is 

included on the list of impaired waters designated pursuant to Section 303(d) of the Clean 
Water Act and should address the implications of these designations.  Pohick Bay, other 
tidal waters, and nontidal portions of Accotink Creek are considered to be impaired. 
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5. One of the eight guiding principles identified in an October 11, 2012 scoping meeting 
handout is “support the natural habitat.”  Included in the description of that principle is:  
“incorporate watershed planning into site planning.”  Another guiding principle is 
“recognize land as a valuable resource.”  Included in the description of that principle are:  
“employ compact redevelopment strategies” and “preserve existing open space.”  Toward 
these ends, the EIS should address opportunities to minimize impervious cover and to use 
other low impact development and better site design techniques.  For all new 
development and redevelopment at Fort Belvoir, designs should be pursued that would 
serve, to the extent possible, to replicate predevelopment hydrologic conditions through 
infiltration of stormwater runoff.    

 
6. The EIS should address how impacts to streams will be minimized. In addition, the EIS 

should address how any unavoidable impacts to streams will be mitigated.  
Mitigation/compensation should occur as close to the areas of impact as possible; the 
Stormwater Planning Division of the Fairfax County Department of Public Works and 
Environmental Services (703-324-5500) may be able to provide guidance regarding 
stream mitigation/compensation opportunities. 

 
7. At a minimum, Fort Belvoir should provide erosion and sediment control measures, 

stormwater management measures, and water quality best management practices that are 
consistent with county requirements.  The EIS should clearly establish that these 
requirements will be satisfied.  In addition, we encourage Fort Belvoir to establish 
stormwater management performance levels that will support policy, legislative and/or 
regulatory efforts that are under way (e.g., development of Total Maximum Daily Loads 
for local bodies of water as well as the Chesapeake Bay; new stormwater management 
regulations). 

 
Wastewater Management 
 

1. In support of the guiding principles set forth in the Master Plan, Fort Belvoir is strongly 
encouraged to further explore the option of using County’s reclaimed water from the 
Norman M. Cole Jr. Pollution Control Plant for current and planned facilities and 
activities at Fort Belvoir as a mitigation strategy in the EIS.  Potential uses include 
irrigation of the golf course and parade grounds, cooling water for new/planned building 
power plants, and water for the steam plant.  Fairfax County has provided infrastructure 
components, competitive rates, and favorable terms for current reclaimed water 
users.  The use of reclaimed water will demonstrate the Army’s commitment to 
environmental stewardship and sustainability, reduce the demand on (and conserve) 
drinking water resources, reduce the Army’s cost of paying for drinking water, improve 
the Chesapeake Bay’s water quality by reducing the discharge of nutrients from the plant 
to the Bay, and provide nutrients (nitrogen and phosphorous) to the irrigated areas. 
 

2. The Army’s current wastewater flow allocations are 3 million gallons per day from the 
Main Post and 1.8 million gallons per year from the FBNA.  The Army would need to 
purchase more capacity in the County’s wastewater system, if projected flows exceed the 
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current allocations.  The EIS should contain updated flow projections so that such a 
determination can be made. 
 

3. Based on existing development and the proposed alternative scenarios, the sewer service 
agreement between the Army and the County needs to be updated to reassign some of the 
flow allocation from the South Area to the North Area of the Base.  The EIS should 
recognize this need as well as the necessity of updating the wastewater pre-treatment 
requirements of the agreement. 

 
Site Contamination 

 
1. The EIS should identify sites on the Main Post and FBNA that have been subject to 

contamination and the status of efforts to clean these sites.  The EIS should further 
identify the relationship, if any, between site contamination issues and siting decisions for 
new development. 

 
Heritage Resources 

 
1. The scoping materials provide an accurate overview of the Section 106 review process 

which is currently underway. As indicated in those materials, the Section 106 process is 
expected to result in the execution of a Programmatic Agreement (PA) to address 
potential adverse effects to historic properties by the implementation of Fort Belvoir’s 
Real Property Master Plan. Fairfax County is designated in the PA as a consulting party 
and is participating in the Section 106 review process in that capacity. Once the draft PA 
is finalized, county staff will prepare a Board Item requesting the BOS to authorize the 
County Executive to sign the PA as a concurring party. It is anticipated that this will 
occur in early 2013.  

 
Other 
 

1. The EIS should provide guidance on green building performance levels that will be 
attained by any new development or redevelopment.   
 

2. As noted previously, Fort Belvoir should be commended for its guiding principles.  The 
principle to “achieve environmental sustainability” includes the following statement:  
“provide leadership in renewable energy and water conservation.”  Fort Belvoir is 
encouraged to elaborate on how these concepts will be pursued, particularly as detailed 
designs are developed for specific projects. 
 

3. In support of energy efficiency, Fort Belvoir should consider assessing the opportunities 
that large-scale redevelopment of facilities on the post may provide for coordinated, on-
site scale energy projects (e.g., use of on-site power generation for several building rather 
than having individual building systems; using waste heat generated in one building to 
provide heating in another). 
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4. The alternatives maps identify all short-range and long-range projects that would be 
associated with each alternative, and the various phases of the National Museum of the 
U.S. Army are identified as short-range projects for each alternative.  It is not clear, 
though, if the geographic locations of each phase of the project have been identified 
correctly, as it was the county’s understanding that the westernmost component of the 
museum (project 27) would not be constructed first, as has been suggested on the 
alternatives maps.  Clarification should be provided.  

 
5. The EIS should indicate whether or not any of the alternatives would have any impacts 

on operations at Davison Army Airfield.  If any of the alternatives would have such 
impacts, the EIS should identify changes in noise impacts that would be associated with 
such operational changes.   
 

6. In comments for previous projects at Fort Belvoir, we requested clarification regarding 
the circumstances under which transportation corridors, storm water management 
facilities and open space recreational facilities may be permitted in some designated 
habitat areas. We recommended that efforts be made to avoid disturbances in these areas 
unless such disturbances are unavoidable or unless the disturbances would have no 
adverse effect on the ecological functions of the areas in question. To gain a better 
understanding of these disturbances, the EIS should include a table that illustrates 
cumulative disturbances to designated habitat areas and the amount of acreage that has 
been reclaimed as a result of recent development in these habitat areas. 
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1

Subject: FW: Comments Real Property Master Plan EIS (UNCLASSIFIED)

From: Holly Dougherty [   
Sent: Thursday, October 25, 2012 1:55 PM 
To: imcom.fortbelvoir.dpw.environmental@us.army.mil 
Subject: Comments Real Property Master Plan EIS 
 
Based on information received at the October 11, public meeting reviewing short‐range projects and the Real Property 
Master Plan Update for Fort Belvoir I am very supportive of Alternative 1 and the proposal to increase military housing 
and increase the number of employees at Fort Belvoir. 
 
The Master Plan update increases in a responsible and incremental way residents of Fort Belvoir and national defense 
mission essential agencies.  These increases will be a benefit to the surrounding communities in both the short and long 
term. 
   
The current transportation infrastructure improvements underway around Fort Belvoir will help relieve congested main 
and secondary roads, while the proposed transportation improvements in the updated Master Plan will incorporate 
more mass transit options for Fort Belvoir employees. 
 
With its proximity to both Washington DC and the Pentagon, the use of Fort Belvoir should be optimized to facilitate the 
military’s mission of national defense.  I support Alternative 1, full implementation of the Fort Belvoir Master Plan. 
 
Holly Dougherty 

 
Alexandria, VA    
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B-1 Overview and Summary of Findings 
Introduction 
This task analyzes the potential economic impact of the proposed actions at Fort Belvoir as a part of 

the preparation of the Environmental Impact Statement (EIS) for the Update of Fort’s Belvoir’s Real 

Property Master Plan. The proposed Real Property Master Plan includes the construction of 52 new 

facility projects and 5 new transportation projects in the short term (2012-2017) and 9 facility projects 

and 10 transportation projects in the long term (2018-2030). One of the largest of the proposed 

projects short-term projects is the construction of the National Museum of the US Army (NMUSA).  

The economic impact analysis looks at the estimated economic activity (such as sales and profit), 

employment, and wages that benefit the region of influence (ROI) defined in the EIS, which includes: 

Arlington County, Fairfax County, Loudoun County, Prince William County, Stafford County, and the 

independent Cities of Alexandria, Fairfax, Falls Church, Manassas, and Manassas Park in Virginia; 

Calvert County, Charles County, Frederick County, Montgomery County, and Prince George’s County 

in Maryland; and the District of Columbia.  

The impacts from new activity at Fort Belvoir occur in both the construction period and on an annual 

basis. Construction period impacts are estimated using projected construction costs, and annual 

impacts are estimated using spending activity at the NMUSA. The ongoing impacts include spending 

from museum visitors, sales at the museum, and the museum operating budget. Other new 

employees and visitors at Fort Belvoir are assumed to already live and work in the ROI. This 

spending is multiplied by Regional Input-Output Modeling (RIMS) II multipliers. RIMS II multipliers are 

created by the US Department of Commerce’s Bureau of Economic Analysis (BEA) using data about 

how the region’s businesses have historically sold goods and services, bought materials, and 

employed people. The multipliers account for how spending at Fort Belvoir “ripples” through the 

economy of the ROI.  As when a stone is thrown into a lake, creating ripples of water, new jobs and 

spending from a construction project cause additional sales and hiring in the local economy. 

Methodology 
As mentioned, this analysis uses BEA’s RIMS II multipliers. RIMS II is an “input-output” model, which 

measures how money flows through an area through the sales and purchases that businesses and 

households make. It measures what comes in (through purchases that businesses and households 

make that come from outside of the area, or “imports”) and what goes out (through sales of goods 

and services, or “exports”). New spending from construction projects at Fort Belvoir creates sales for 

businesses (also called “output”), new jobs, and wages. It considers what happens at Fort Belvoir 

(called “initial change” in economic impact studies) as well as how those changes create other 

changes throughout the ROI. The new spending at Fort Belvoir (called “final demand” in economic 
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impact studies) ripples through the economy, creating direct, indirect, and induced impacts. These 

are defined as: 

 Direct: The first level of impacts after what happens at Fort Belvoir. For example, if a NMUSA 

visitor buys a t-shirt at the museum shop, direct impacts would include the sales, jobs, and 

wages of the t-shirt supplier that sold the shirt to the store. 

 Indirect: The impacts to the industries that support the direct impact businesses. Continuing 

the t-shirt example, indirect impacts would be the sales, employees, and wages of textile 

manufacturers, cotton producers, trucking companies for shipping of the goods, etc. 

 Induced:  The impacts of household spending of employees’ from the jobs in the direct and 

indirect impacts above. In the t-shirt example, indirect impacts would include the museum 

shop cashier’s purchases.   

RIMS II multipliers are used to enable a fairly accurate analysis without difficult and costly survey-

taking . While the advantages outweigh the disadvantages, it is important to understand the 

limitations of using any multipliers. One is the accuracy of the data used. To perform the analysis, 

assumptions are used as a “best guess” of future spending and construction costs.   

Another assumption is that there are no supply constraints. In other words, if sales of t-shirts at the 

museum store create a greater need for cotton, the price of cotton could go up. However, for the 

analysis, there is no adjustment for this potential cost increase. The analysis assumes there will 

always be sufficient cotton to make these t-shirts. 

RIMS II also assumes that all businesses of the same type conduct business the same way. For 

example, it assumes that all t-shirt manufacturers use a certain number of employees and a certain 

amount of raw materials to produce t-shirt sales. In reality some companies might have ways to use 

fewer people or less raw materials to produce a t-shirt. Similarly, RIMS II assumes that if a t-shirt is 

sold, that equals a certain number of jobs and sales elsewhere. In reality, a company might not hire a 

new person based on a few more sales of t-shirts. It could increase hours for employees or make 

other adjustments. However, in the multipliers, a new job (or a fraction of a job) is added. RIMS II also 

does not consider “regional feedback.” This means that when a business makes a purchase of 

supplies from outside of the ROI, that money is considered to be removed permanently from the local 

economy. For example, in the case of the t-shirt, if the textile manufacturer buys the cotton from 

outside of the area to make the fabric, that money is “leaked.” In reality, the cotton farmer might buy 

fertilizer and seeds from inside the region—that would be the “feedback” that RIMS II does not 

include. 
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Finally, there is no way of knowing exactly when an impact will occur. While visitors will spend a 

certain amount, say, in 2017, that does not mean the impacts will occur in the same year. The 

impacts could occur in the same month or take ten years to occur. For example, if the cashier selling 

the t-shirt is paid, she may pay rent as one of her household expenses with her wages. Subsequently, 

the landlord may pay utility bills, and the utility company will buy raw fuel, but it also may spend 

money to construct new pipelines, an impact that may not occur for several years or will be spread 

over several years. In most cases, however, it is fairly safe to assume that the greatest impact will 

occur in the year after money is spent.  

The following is a description of the impacts examined. The assumptions used for each category and 

their results are shown in the next section. 

 Economic impacts of construction: Include the impact of expenditures on construction 

materials and on earnings of construction workers and professional service providers during 

the construction period. The multipliers for the construction industry and the architecture and 

engineering services industry are used to estimate construction period impacts. 

 Operations: It is assumed that most new jobs at Fort Belvoir are relocated from elsewhere in 

the ROI, and therefore impacts of these employees are not considered. However, operations 

at the NMUSA are new to the ROI. The projected operating costs for the NMUSA will impact 

the economy on an annual basis. The multipliers for the museums, historical sites, zoos, and 

parks industry are used to calculate annual impacts from NMUSA operating costs. 

Additionally, on-site retail and food and beverage sales will positively impact the economy. A 

retail margin is applied to retail sales prior to calculating impacts using the industry multipler 

for retail trade. The impacts of food and beverage sales are calculated using the food 

services and drinking places industry multiplier. 

 Visitors: Because the master plan includes NMUSA, the study considers the spending of 

NMUSA patrons. These impacts occur repeatedly on an annual basis and extend beyond the 

NMUSA site to the community. The museum has the potential to act as a visitor attraction, 

which will draw new customers to the ROI, who in turn spend at other locations. AECOM 

used visitor data from the Virginia Tourism Corporation (VTC) to estimate visitor spending in 

several categories and to determine where they travel from, how long they stay in the ROI, 

how many visitors per traveler group, and other characteristics. Not all visitors to the museum 

will be counted, because some visitors will come from within the ROI (and it is assumed that 

most of their spending would have occurred elsewhere in the ROI) and some visitors will add 

the museum to their itinerary for a visit to the Washington, DC area, already a visitor 

destination. The analysis estimates what spending occurs as a result of the museum based 



 

 
AECOM January 2014 Page B-4 

on experience with similar museums. A retail margin is applied to visitor spending on goods, 

to account for the cost of goods—or what the retailer spends to buy and transport the 

merchandise for resale—prior to using the correct industry multiplier to calculate impacts. 

Summary of Findings 
AECOM assessed the estimated economic impact of each of the three EIS alternatives. One-time 

impacts are the total over the construction years. Ongoing economic impacts occur annually. Each 

alternative has impacts for two time periods—the short-term from 2012 through 2017 and the long-

term from 2018 through 2030. These are shown in Table B- 1.  

Table B- 1: Summary of Economic Impacts of Fort Belvoir Plan Alternatives 

 

Construction Period Impacts
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs

2012-2017 $2,284 $610 13,485 $2,188 $584 12,916 $1,089 $291 6,431
2018-2030 $956 $255 5,644 $898 $240 5,304 $2,151 $574 12,698
Total One-Time Impacts $3,240 $865 19,129 $3,086 $824 18,220 $3,240 $865 19,129

Ongoing Impacts
Museum Operations $23 $4 165 $23 $4 165 $23 $4 165
Museum Visitor Spending $103 $22 962 $103 $22 $962 $103 $22 962
Annual Impacts 1 $126 $26 1,127 $126 $26 1,127 $126 $26 1,127

Alt. 1 Alt. 2 Alt. 3

Source: NMUSA; RIMS II multipliers produced by the Regional Product Division of the Bureau of Economic Analysis; AECOM, 2013

1 Reflects a typical estimated museum operating year once the museum is open. Because the museum is in all three alternatives, the 
annual impacts are the same for all three scenarios. The opening is expected to take place in the 2017 time period. Impacts, however, 
will extend through to 2030 as well.
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B-2 Economic Impacts 
Construction Period Impacts 
Construction costs (either as provided by project on Department of Defense Form 1391 or estimated 

using average costs per square foot from available industry sources) are used to estimate economic 

impacts during the construction period. These are divided into hard and soft costs. Hard costs include 

the building materials and construction labor while soft costs include architectural services, financial 

fees, and other costs not directly involved in the construction. Multipliers for the construction industry 

are applied to the hard costs. Multipliers for the architectural and engineering services industry are 

applied to the soft costs. Both categories of costs are separated by appropriate alternative and by 

year, as shown in Table B- 2. The resulting impacts are shown in Table B- 3. 

Table B- 2: Construction Cost by Year 

 
 

 

2017 Alt. 1 Alt. 2 Alt. 3

Total Construction Cost %

Full 
Master Plan 

Implementation
Modified Long-

Range Plan
Modified Short-

Range Plan
Labor 40% $390,209,506 $373,745,096 $186,103,809
Materials 60% $585,314,259 $560,617,644 $279,155,714
Hard Costs 70% $975,523,765 $934,362,739 $465,259,523 
Soft Costs--Design/Consulting/Engineering 30% $418,081,613 $400,441,174 $199,396,938
Total Development Costs $1,393,605,378 $1,334,803,913 $664,656,461

2030 Alt. 1 Alt. 2 Alt. 3

Total Construction Cost %

Full 
Master Plan 

Implementation
Modified Long-

Range Plan
Modified Short-

Range Plan
Labor 40% $163,326,945 $153,471,356 $367,432,642
Materials 60% $244,990,418 $230,207,033 $551,148,963
Total Hard Costs 70% $408,317,363 $383,678,389 $918,581,605
Soft Costs--Design/Consulting/Engineering 30% $174,993,156 $164,433,595 $393,677,831
Total Development Costs $583,310,519 $548,111,984 $1,312,259,436

Source: Fort Belvoir Department of Public Works, Facilities and Master Planning; Atkins; Reed Construction Data Online, 
2008; AECOM, 2013
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Table B- 3: Summary of Construction Period One-Time Economic Impacts by Alternative and 
Year  

 
 
Ongoing Impacts 
Most of the new jobs at Fort Belvoir are assumed to be relocating from elsewhere in the ROI.  The 

likely impact of these jobs is a shift of expenditures from the employees’ original place of work or 

residence in the ROI to areas closer to Fort Belvoir. One exception is the NMUSA. Operations at the 

museum are new to the ROI and will have a continuing economic impact from the museum’s ongoing 

operating expenses and on-site sales.  

2017

Economic Impact
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs

Direct/Indirect Impacts
Hard Construction Costs $1,276 $348 7,928 $1,222 $333 7,593 $609 $166 3,781
Soft Construction Costs $568 $172 2,848 $544 $172 2,727 $271 $172 1,358
Total Direct/Indirect Impacts $1,845 $520 10,775 $1,767 $506 10,321 $880 $338 5,139

Induced Economic Impact
Hard Construction Costs $294 $60 1,812 $281 $57 1,736 $140 $29 864
Soft Construction Costs $145 $30 897 $139 $28 860 $69 $14 428
Total Induced Impacts $439 $90 2,710 $421 $86 2,595 $210 $43 1,292

Total
Hard Construction Costs $1,570 $408 9,740 $1,504 $391 9,329 $749 $195 4,645
Soft Construction Costs $714 $202 3,745 $684 $193 3,587 $340 $96 1,786
Total Economic Impact $2,284 $610 13,485 $2,188 $584 12,916 $1,089 $290.92 6,431

2030

Economic Impact
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs
Output 

($Mil)
Earnings 

($Mil) Jobs

Direct/Indirect Impacts
Hard Construction Costs $534 $146 3,318 $502 $137 3,118 $1,202 $328 7,465
Soft Construction Costs $238 $72 1,192 $224 $68 1,120 $535 $162 2,681
Total Direct/Indirect Impacts $772 $218 4,510 $725 $205 4,238 $1,737 $490 10,147

Induced Economic Impact
Hard Construction Costs $123 $25 758 $116 $24 713 $277 $56 1,706
Soft Construction Costs $61 $12 376 $57 $12 353 $137 $28 845
Total Induced Impacts $184 $37 1,134 $173 $35 1,066 $414 $84 2,551

Total
Hard Construction Costs $657 $171 4,077 $617 $160 3,831 $1,478 $384 9,171
Soft Construction Costs $299 $85 1,568 $281 $79 1,473 $672 $190 3,526
Total Economic Impact $956 $255 5,644 $898 $240 5,304 $2,151 $574.38 12,698

Note: Numbers may not add due to rounding

Alternative 1 Alternative 2 Alternative 3

Source: Fort Belvoir, Virginia Real Property Master Plan Long Range Component Draft, March 2012; RIMS II multipliers produced by the Regional Product 
Division of the Bureau of Economic Analysis; AECOM, 2013

Alternative 1 Alternative 2 Alternative 3
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NMUSA operations are the same for all three alternatives. It is scheduled to be built in the 2012 to 

2017 time period, but will continue to have annual impacts during its operation. The NMUSA’s 

anticipated stabilized operating expenses are approximately $10.8 million. The museum also projects 

retail sales of $2.50 million and sales from food and beverages and facility rental for events at $2.12 

million. This spending results in total impacts of $23.0 million in output, $4.4 million in earnings, and 

165 jobs.  

Table B- 4: NMUSA Operations Economic Impacts  

 

  

Output 
($Mil)

Earnings 
($Mil) Jobs

Museum Operating Expenses $15.56 $2.69 93
Retail Sales $1.24 $0.33 12
Food & Beverage Sales $2.98 $0.76 41
Total $19.8 $3.8 146

Museum Operating Expenses $2.3 $0.5 13
Retail Sales $0.3 $0.1 2
Food & Beverage Sales $0.6 $0.1 4
Total $3.2 $0.6 19

Museum Operating Expenses $17.8 $3.1 106
Retail Sales $1.5 $0.4 14
Food & Beverage Sales $3.6 $0.9 45
Total $23.0 $4.4 165

Direct/Indirect Impacts

Induced Impacts /1

Total Impacts

1/ Induced Impacts are reflected by the difference between the total impacts and 
the direct/indirect impacts.
Source: NMUSA; RIMS II multipliers produced by the Regional Product Division of 
the Bureau of Economic Analysis; AECOM, 2013
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In addition to on-site spending, visitors to the NMUSA will spend elsewhere in the ROI. This spending 

is new to the ROI and will have an annual impact. While there are other visitors to Fort Belvoir, as 

with employment, it has been assumed that most of those expenditures are transferred from 

elsewhere in the ROI. For example, visitors to the Commissary or Exchange are likely driving from 

within the ROI, and would likely have bought goods elsewhere in the ROI. Thus, this is not a net 

addition of spending. Similarly, visitors doing business with the offices that have relocated from within 

the ROI would have been spending elsewhere in the ROI.  

NMUSA visitors’ spending on accommodations, retail, food and beverage, entertainment, and 

transportation are used to estimate impacts. To estimate spending per visitor, the analysis uses data 

from the Virginia Tourism Corporation. On average, visitors to Northern Virginia spent a total of 

$468.20 per party per trip in 2011, broken down as follows: 

Figure B- 1: Northern Virginia Share of Tourist Spending by Category, 2011 

 
Source: Virginia Tourism Corporation, 2011; AECOM, 2013. 

Because total visitor numbers—not total visitor party numbers—are available for the NMUSA, per-

party spending is divided by the average visitors per party to arrive at the amount of spending per 

visitor (See Figure B- 1). This is the amount spent per overnight visitor. For day trips, the number is 

further divided by the average number of days per trip. Both of these amounts have been adjusted to 

2013 dollars by using data from the Bureau of Labor Statistics Consumer Price Index.  

Lodging
19%

Shopping
9%

Food & 
Beverage

27%

Entertainment
7%

Transportation
38%
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Table B- 5: Average Per Visitor Spending, 2011 and 2013 

 

Total visitor spending is determined by multiplying this amount by the number of visitors. The number 

of visitors, and breakdown between day trip and overnight, is based on data from the NMUSA and 

from similar projects. Total visitation has been divided by overnight visitors (70 percent) and daytrips 

(30 percent). For each category of visitor, an assumption as to what is induced visitation—or visitors 

who come to the area and spend their money only because of the museum—needs to be made. This 

is based upon experience with other museum projects and general tourism behavior and is estimated 

at 20 percent of overnight visitors and 80 percent of daytrip visitors. While all of the spending from 

induced visitors is attributable to the museum and “counted” in the analysis, some of the non-induced 

visitors’ spending is also considered attributable because visitors may extend their trips or increase 

their spending based on having the museum as an additional attraction. The amount of attributable 

expenditures for these visitors is estimated at 10 percent of total per-visitor spending. The total 

spending by museum visitors to be used in the calculation of impacts is shown in Table B- 6. 

2011 Inflation 2013
Average Per Party Expenditure $468.20 2% $487.12
Average Per Person Expenditure 2.5 people per party $187.28 2% $194.85
Average Per Person Daily Expenditure at an Average Stay of 3.9 nights $48.02 2% $48.98
Source:Virginia Tourism Corporation, 2011; "Northern Virginia Regional Travel Profile," Virginia Tourism Corporation, 2011; AECOM, 2013
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Table B- 6: Total Visitor Spending Attributable to NMUSA 

 

Overnight Daytrip Total
Total Estimated Attendance 1 441,000 189,000        630,000        

Per Visitor Spending 2

Accommodations $87.27 $0.00
Retail $42.16 $5.42
Food & Beverage $129.18 $16.61
Entertainment $33.35 $4.29
Transportation $176.24 $22.66
Total Per Visitor Spending $468.20 $48.98

Non-Induced Visitor Spending Overnight Daytrip Total
Share of visitors not induced by NMUSA 80% 20%
Non-Induced Attendance 352,800           37,800          390,600        
Portion of Visitor Spending Attributable to NMUSA 10% 10%
Attributable Spending
Accommodations $3,078,853 $0 $3,078,853
Retail $1,487,381 $20,491 $1,507,872
Food & Beverage $4,557,515 $62,787 $4,620,302
Entertainment $1,176,759 $16,212 $1,192,971
Transportation $6,217,588 $85,658 $6,303,246
Total Induced Visitor Spending $16,518,096 $185,148 $16,703,244

Induced Visitor Spending Overnight Daytrip Total
Share of visitors induced by NMUSA 20% 80%
Induced Attendance 88,200 151,200        239,400        
Portion of Visitor Spending Attributable to NMUSA 100% 100%
Attributable Spending
Accommodations $7,697,132 $0 $7,697,132
Retail $3,718,452 $819,646 $4,538,097
Food & Beverage $11,393,788 $2,511,493 $13,905,281
Entertainment $2,941,898 $648,472 $3,590,370
Transportation $15,543,971 $3,426,304 $18,970,275
Total Induced Visitor Spending $41,295,240 $7,405,916 $48,701,156

Total Visitor Spending by Category 
Attributable to NMUSA Overnight Daytrip Total
Accommodations $10,775,985 $0 $10,775,985
Retail $5,205,832 $840,137 $6,045,969
Food & Beverage $15,951,303 $2,574,281 $18,525,583
Entertainment $4,118,657 $664,684 $4,783,341
Transportation $21,761,560 $3,511,962 $25,273,521
Total Induced Visitor Spending $57,813,336 $7,591,063 $65,404,399
1 Total visitors have been distributed as 70% overnight and 30% day trip based on industry experience.
2 Spending by "Day Trip" visitors excludes lodging and is estimated by taking the amount per day spent by overnight visitors . Partial 
credit for expenditures is given to non-induced visitation at a rate of 10% of total visitor spending.

Source: NMUSA; "Economic Impact of Domestic Travel on Virginia and Localities," Virginia Tourism Corporation, 2011; "Northern 
Virginia Regional Travel Profile," Virginia Tourism Corporation, 2011; AECOM, 2013
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In general, the overall impact of retail sales per dollar spent is low compared to economic activity in 

other industries. This is true of all studies involving retail sales, and is not a fact specific to this study. 

This is because most of the inputs for retail sales come from outside the area—in the form of 

purchase of manufactured goods and in transportation of the goods. To compensate for this, an 

average retail margin, as provided by the Bureau of Economic Analysis’s National Accounts Table (a 

component that is used in developing RIMS II multipliers), is applied to the sales amount to arrive at 

expenditures in the retail industry. In this case, that margin is 38 percent. Sales in food and beverage, 

accommodations, and transportation are used as the final demand input for analysis of those 

industries. Multipliers for each industry are applied to the final demand to estimate the resulting 

direct/indirect and induced output, earnings, and jobs. 

After applying the margin, the remaining retail sales are $2.3 million, as shown in Table B- 7, bringing 

the total visitor expenditures from $65.4 million to $61.6 million. The resulting annual impacts are 

shown in Table B- 8. Visitor spending results in total impacts of $102.9 million in output, $22.0 million 

in earnings, and 962 jobs. Of these, $87.0 million in output, $18.8 million in earnings, and 864 jobs 

are direct/indirect impacts. The remaining impacts are induced. The museum project is included in the 

2012 to 2017 time period and is included in all three alternatives. Therefore, the annual impacts are 

the same for all alternatives. Provided visitation and spending continues at the same rate, the impacts 

would continue annually beyond 2017 and through the 2030 planning horizon. 

Table B- 7: NMUSA Visitor Spending Retail Margin 

 

Spending Category
Accommodations $10,775,985 100% $10,775,985
Retail $6,045,969 38% $2,297,468
Food & Beverage $18,525,583 100% $18,525,583
Entertainment $4,783,341 100% $4,783,341
Transportation/Other $25,273,521 100% $25,273,521
Total $65,404,399 $61,655,899
Source: NMUSA; "Economic Impact of Domestic Travel on Virginia and Localities," Virginia 
Tourism Corporation, 2011; "Northern Virginia Regional Travel Profile," Virginia Tourism 
Corporation, 2011; RIMS II multipliers produced by the Regional Product Division of the 
Bureau of Economic Analysis; AECOM, 2013

Total 
Expenditures

Margin 
Adjustment

Local 
Retail 

Margin
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Table B- 8: Total Annual Impacts from NMUSA Visitor Spending 

 
 

Adding both the ongoing impacts from visitors and the ongoing operations of the NMUSA equals the 

total annual economic impacts. The spending results in total impacts of $125.86 million in output, 

$26.45 million in earnings, and 1,127 jobs. These are broken into direct/indirect and induced in Table 

B- 9. 

Output 
($Mil)

Earnings 
($Mil) Jobs

Accommodations $15.6 $3.3 133
Retail $3.0 $0.8 30
Food & Beverage $26.0 $6.6 356
Entertainment $6.9 $1.5 59
Transportation/Other $35.5 $6.5 286
Total $87.0 $18.8 864

Accommodations $2.8 $0.6 17
Retail $0.7 $0.1 4
Food & Beverage $5.6 $1.1 35
Entertainment $1.2 $0.3 8
Transportation/Other $5.5 $1.1 34
Total $15.9 $3.2 98

Accommodations $18.4 $3.9 151
Retail $3.7 $0.9 34
Food & Beverage $31.6 $7.8 391
Entertainment $8.2 $1.7 67
Transportation/Other $41.0 $7.7 320
Total $102.9 $22.0 962

Direct/Indirect Impacts

Total Impacts

Induced Impacts /1

Source: NMUSA; RIMS II multipliers produced by the Regional Product 
Division of the Bureau of Economic Analysis; AECOM, 2013

1/ Induced Impacts are reflected by the difference between the total 
impacts and the direct/indirect impacts.
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Table B- 9: Total Ongoing Annual Impacts from NMUSA Operations and Visitor Spending 

 

 

 

 

 

  

Output 
($Mil)

Earnings 
($Mil) Jobs

Direct/Indirect Impacts $106.81 $22.58 1,010
Induced Impacts $19.05 $3.88 117
Total Impacts $125.86 $26.45 1,127
1/ Induced Impacts are reflected by the difference between the total impacts and 
the direct/indirect impacts.
Source: NMUSA; RIMS II multipliers produced by the Regional Product Division of 
the Bureau of Economic Analysis; AECOM, 2013
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Introduction 
In conjunction with the master plan update, Fort Belvoir is preparing a Programmatic Agreement 

(PA) for the Maintenance, Operation, and Development (MOD) of Lands Covered by the Fort Belvoir 
Real Property Master Plan (MOD PA).  

The purpose of the MOD PA is to support the execution of the updated real property master plan 
by streamlining the Section 106 compliance process for undertakings in the areas covered by the master 
plan. The MOD PA acknowledges multiple DoD-wide and specific Fort Belvoir agreement documents 
(specifically the DoD-wide agreements for Capehart and Wherry Era Housing; World War II-era 
temporary  housing;  World  War  II  and  Cold  War-era  ammunition  storage  facilities;  and  Cold  War-era  
unaccompanied personnel housing; and Fort Belvoir agreement documents associated with housing and 
lodging privatization initiatives and BRAC) and notes that the MOD PA does not nullify or amend any 
existing terms or stipulations included in those other agreements. In addition, execution of the MOD PA 
will not preclude the execution of future agreement documents to govern the management of historic 
properties at Fort Belvoir.  

The MOD PA includes multiple stipulations to streamline the Section 106 process for historic 
properties on Main Post and FBNA. The stipulations require Fort Belvoir to employ a Cultural Resources 
Manager (CRM) who will be the liaison between Fort Belvoir, the Virginia State Historic Preservation 
Officer (SHPO), and other consulting parties, and who will engage qualified professionals to undertake 
cultural resources projects.  

The MOD PA stipulates that the CRM should participate in the planning and execution of all 
projects at Fort Belvoir’s Main Post that may affect historic properties through identification of the area of 
potential effects (APE), evaluation of effects, and development of measures to mitigate adverse effects. 
Attachments to the document provide the APE developed for the Real Property Master Plan, which includes 
the Main Post and FBNA as well as surrounding areas that may be indirectly affected by Fort Belvoir’s 
undertakings. A list of National Register-listed and eligible resources is included in the MOD PA. Other 
attachments to the MOD PA provide guidance on exempt undertakings and mitigation strategies. 

This appendix contains the most recent draft of the MOD PA at the date of writing. If and when 
the PA is executed, the streamlined procedures it defines will be used to comply with Section 106 for 
undertakings on Main Post and FBNA.  
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PROGRAMMATIC AGREEMENT 
AMONG 

THE UNITED STATES ARMY GARRISON FORT BELVOIR, 
THE VIRGINIA STATE HISTORIC PRESERVATION OFFICER, 

THE MARYLAND STATE HISTORIC PRESERVATION OFFICER, 
THE CATAWBA TRIBAL HISTORIC PRESERVATION OFFICER, 

AND THE 
ADVISORY COUNCIL ON HISTORIC PRESERVATION 

REGARDING THE 
MAINTENANCE, OPERATION, AND DEVELOPMENT  

OF LANDS COVERED BY THE  
FORT BELVOIR REAL PROPERTY MASTER PLAN 

 
Whereas, US Army Garrison Fort Belvoir (Fort Belvoir) has developed a Real Property 
Master Plan (RPMP); in accordance with Army Regulation 210-20; and in accordance 
with the guidance provided by the Vision and Development Plan (VDP), Installation 
Planning Standard (IPS), and Transportation Management Plan (TMP) components of 
the RPMP; Fort Belvoir proposes to continue to coordinate and administer an ongoing 
program of operations, maintenance, and development; and 
 
Whereas, Fort Belvoir, a federally owned and operated facility, plans to carry out 
Projects pursuant to Army Regulation and Mission Requirements, thereby making the 
Projects undertakings subject to review under Section 106 of the National Historic 
Preservation Act (NHPA), 16 USC § 470f, and its implementing regulations, 36 CFR § 
800; and 
 
Whereas, Fort Belvoir has determined that the development of a PA, in accordance 
with 36 CFR § 800.14(b)(3), is warranted for the routine nature of many actions that are 
part of the ongoing management, operation, and development of Fort Belvoir; and 
 
Whereas, the Fort Belvoir RPMP provides guidance for the ongoing management, and 
operation and future development of certain lands managed by Fort Belvoir for a period 
of up to thirty (30) years; and 
 
Whereas, Fort Belvoir has determined that the implementation of the RPMP and 
aforementioned future Projects associated with may have an effect on historic 
properties eligible for or listed on the National Register of Historic Places (NRHP) or 
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within the Woodlawn Plantation National Historic Landmark, however, due to their 
nature and extent of these effects are not completely known; and  
 
Whereas, Fort Belvoir has selected to develop and implement this MOD PA pursuant to 
36 CFR § 800.14(b)(3) to guide implementation of the RPMP and to establish 
procedures for the management of historic properties on lands owned or managed by 
Fort Belvoir; and 
 
Whereas, Fort Belvoir has determined that the implementation of this Programmatic 
Agreement (PA) will also provide a documented process for streamlined compliance 
with Section 106 of the NHPA for all lands covered by the RPMP; and  
 
Whereas, Fort Belvoir has consulted with the Virginia State Historic Preservation Officer 
and the Maryland State Historic Preservation Officer (VASHPO and MDSHPO, 
respectively), and the Catawba Indian Nation Tribal Historic Preservation Office (THPO) 
in accordance with Sections 106 and 110(f) of the National Historic Preservation Act 
(NHPA) as amended (16 USC 470 et seq.) and the implementing regulations, 36 CFR § 
800, and; 
 
Whereas, the purpose of this PA is to ensure that the historic properties, as defined in 
36 CFR § 800.16(l)(1) and (2), at Fort Belvoir are appropriately recognized and 
considered in the course of Fort Belvoir’s implementation of the RPMP, and to set forth 
a streamlined process for compliance with Section 106 of the NHPA at Fort Belvoir 
when agreed upon criteria are met and procedures contained in this PA are followed; 
and 
 
Whereas, Fort Belvoir, in consultation with the VASHPO, the MDSHPO, the THPO, and 
other Consulting Parties, has determined that the Area of Potential Effects (APE) for this 
undertaking is defined as the boundaries of Fort Belvoir, the viewshed of adjacent 
historic properties and the auditory boundary identified for adjacent historic properties, 
as defined and illustrated in Attachment A; and 
 
Whereas, Fort Belvoir, in consultation with the VASHPO and MDSHPO, has identified 
historic properties (Attachment B) within the APE that are listed in or eligible for listing in 
the National Register of Historic Places (NRHP), pursuant to 36 CFR § 800; and 
 
Whereas, Fort Belvoir, in consultation with the VASHPO, the MDSHPO, the THPO, and 
other Consulting Parties, has determined that the components of the RPMP 
incorporates protections and standards for the continued preservation of historic 
properties; and 
 
Whereas, Fort Belvoir, in consultation with the VASHPO, the MDSHPO, the THPO, and 
other Consulting Parties, has determined that the Agreement incorporates protections, 
standards, provisions, and guidance for streamlining compliance with Section 106 of the 
NHPA at Fort Belvoir; and 
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Whereas, Fort Belvoir has conducted cultural resource surveys and evaluations as part 
of its Section 110 responsibilities, resulting in the identification of 222 Fort Belvoir-
owned architectural historic properties (Attachment C), the majority of which consist of 
contributing elements to the NRHP eligible Fort Belvoir Historic District; and 
 
Whereas, Fort Belvoir has conducted archaeological surveys in accordance with its 
Section 110 responsibilities, resulting in the identification of 163 archaeological sites 
that are listed, eligible to be listed on the NRHP or have yet to have eligibility 
determined(Attachment D); and 
 
Whereas, Fort Belvoir has determined that no historic properties are located in the Fort 
Belvoir North Area and, therefore, no historic properties will be affected by future 
undertakings in the Fort Belvoir North Area (VDHR# 90-0901-F & 2007-0250); and 
 
Whereas, Fort Belvoir will continue to  comply with Section 106 compliance under 
NHPA for Capehart and Wherry Era Housing, World War II Temporary Wooden 
Buildings, Cold War Era Unaccompanied Personnel Housing, and World War II and 
Cold War Era Ammunition Storage Facilities through the Program Comment for 
Capehart and Wherry Era Army Family Housing and Associated Structures and 
Landscape Features (1949-62), approved on 31 May 2002 by the ACHP; and the 
Programmatic Memorandum of Agreement between the DoD, ACHP, and the National 
Conference of SHPOs (NCSHPO) regarding demolition of World War II Temporary 
Buildings, signed in July 1986, and amended in May 1991; and the Program Comment 
for Cold War Era (1946-1974) Unaccompanied Personnel Housing, approved on 21 
May 2007 by the ACHP; and the Program Comment on World War II and Cold War Era 
(1939-1974) Ammunition Storage Facilities, approved on 21 May 2007 by the ACHP; 
properties covered by and administered to by these Agreements are not part of this PA; 
and 
 
Whereas, Fort Belvoir has fulfilled Section 106 compliance under NHPA for the 
privatization of Family Housing on Fort Belvoir through the Programmatic Agreement 
between US Army Garrison Fort Belvoir and the Virginia State Historic Preservation 
Officer for the Privatization of Family Housing at Fort Belvoir, VA (RCI PA) signed 18 
August 2003, nothing in this PA shall be interpreted as amending, nullifying, or 
otherwise changing any term of the existing RCI PA; and 
 
Whereas, Fort Belvoir has fulfilled Section 106 compliance under the NHPA for the 
Base Realignment and Closure (BRAC) Related Expansion of Fort Belvoir, Virginia 
through the Programmatic Agreement among US Army Garrison Fort Belvoir, the 
Virginia State Historic Preservation Officer, the Catawba Tribal Historic Preservation 
Officer and the Advisory Council on Historic Preservation for the Base Realignment and 
Closure (BRAC) Related Expansion of Fort Belvoir, Virginia (BRAC PA) signed 18 
January 2008, nothing in this PA shall be interpreted as amending, nullifying, or 
otherwise changing any term of the existing BRAC PA; and  
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Whereas, Fort Belvoir has completed Section 106 compliance under NHPA for the 
Privatization of Army Lodging (PAL) on Fort Belvoir through the Programmatic 
Agreement Among US Army Garrison Fort Belvoir, Virginia, the Virginia State Historic 
Preservation Officer, and the Advisory Council On Historic Preservation for the 
Privatization of Army Lodging and Discontinuation of Lodging at Buildings 172 and 20 
Fort Belvoir, Virginia (PAL PA) signed 31 August 2011, nothing in this PA shall be 
interpreted as amending, nullifying, or otherwise changing any term of the existing PAL 
PA; and 
 
Whereas, Fort Belvoir, in consultation with the VASHPO and other Consulting Parties, 
has determined that the Design Guidelines for Department of Defense Historic Buildings 
and Districts (DoD Guidelines) meet the “Secretary of the Interior’s Standards for 
Rehabilitation” (Standards); and 
 
Whereas, in accordance with 36 CFR § 800.6(a)(1), Fort Belvoir has notified the 
Advisory Council on Historic Preservation (ACHP) of its potential for adverse effect 
determination, providing the required documentation, and the ACHP has chosen to 
participate in the consultation pursuant to 36 CFR § 800.6(a)(1)(iii) (letter dated June 
14, 2010); and  
 
Whereas, because the APE for potential undertaking includes the Woodlawn Plantation 
(DHR Survey No. 029-0056), a Historic National Landmark, Fort Belvoir has invited the 
Secretary of the Interior (Secretary) to participate in this consultation pursuant to 36 
CFR § 800.10(c), and the Secretary has elected not to participate by not responding; 
and 
 
Whereas, the following federally recognized Indian tribes: the Eastern Band of 
Cherokee Indians, the Tuscarora Nation, the United Keetoowah Band of Cherokee 
Indians in Oklahoma, and the Catawba Indian Nation, which attach traditional religious 
and cultural importance to properties in the APE have been invited to consult on this PA 
and sign as consulting parties pursuant to 36 CFR § 800.2 (c)(2)(ii); and 
 
Whereas, the Catawba Indian Nation has elected to participate in this consultation 
(letter dated July 24, 2008); and 
 
Whereas, the United Keetoowah Band of Cherokee Indians in Oklahoma has elected 
not to participate (letter dated June 11, 2008); and 
 
Whereas, the Eastern Band of Cherokee Indians and the Tuscarora Nation have 
elected not to participate by not responding; and 
 
Whereas, Fort Belvoir has invited Fairfax County (County) to participate pursuant to 36 
CFR § 800.2(c)(3) and sign the PA as a concurring party, and the County has agreed to 
participate (email dated June 28, 2010); and  
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Whereas, Fort Belvoir has invited Fairfax County Park Authority (FCPA) to participate 
pursuant to 36 CFR § 800.2(c)(3) and sign the PA as a concurring party, and FCPA has 
agreed to participate; and  
 
Whereas, Fort Belvoir has invited the City of Alexandria, Department of Planning and 
Zoning to participate as a consulting party pursuant to 36 CFR § 800.2(c)(3), and they 
elected not to participate (email dated July 27, 2010); and 
 
Whereas,  Fort Belvoir has invited the City of Alexandria, Department of Planning and 
Zoning, Historic Preservation Office to participate as a consulting party pursuant to 36 
CFR § 800.2(c)(3), and they elected not to participate, but requested to receive copies 
of the biannual report outlined in Stipulation XI of this PA (email dated May 3, 2012); 
and 
 
Whereas, Fort Belvoir has invited the Alexandria Monthly Meeting of the Religious 
Society of Friends (Friends); Martha Catlin, an interested party; Gum Springs Historical 
Society; the National Trust for Historic Preservation (Trust); Woodlawn NHL 
(Woodlawn); the Council of Virginia Archeologists; the Mount Vernon Ladies 
Association (Mount Vernon); the National Capital Planning Commission (NCPC); 
Gunston Hall; and the National Park Service – George Washington Memorial Parkway 
Headquarters (NPS-Memorial Parkway) to participate as consulting parties pursuant to 
36 CFR § 800.2(c)(5) and all of these parties elected to participate; and 
Whereas, Fort Belvoir has invited Woodlawn Baptist Church, the Historical Society of 
Fairfax County, the National Park Service – Potomac Heritage Scenic Trail (NPS- 
Potomac Heritage), Woodlawn United Methodist Church, and Pohick Church to 
participate as consulting parties pursuant to 36 CFR § 800.2, and they elected not to 
participate by not responding; and 
 
Whereas, Fort Belvoir has conducted a review process in accordance with the National 
Environmental Policy Act (NEPA) for the development of an Environmental Impact 
Statement (EIS) for the implantation of the RPMP, including the proposed projects 
found in the Vision and Development Plan,  which included solicitation of public input on 
the potential effects of the undertaking to historic properties; and  
 
Whereas, Fort Belvoir has provided for public participation in the consultation process 
through public meetings and publications as part of the development of the RPMP EIS; 
and  
 
Whereas, Fort Belvoir held a Public Scoping Meeting for the RPMP EIS on October 11, 
2012, at the Fairfax County, South County Center, at which, Fort Belvoir provided 
information to the public concerning the PA; and  
 
Whereas, Fort Belvoir considered comments received from the public during the 
development of the EIS and public comments from the NEPA compliance process are 
compiled in the Final EIS; and 
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Whereas, the County, Friends, the Council of Virginia Archeologists, Martha Catlin and 
Trust have elected to sign as concurring parties to this PA; and 
 
Whereas, Fort Belvoir has identified the MDSHPO, the VASHPO, the THPO, the 
ACHP, Friends, Martha Catlin, County, Trust, Woodlawn, Gum Springs Historical 
Society, the Council of Virginia Archeologists, Gunston Hall, Mount Vernon, NCPC, and 
NPS-Memorial Parkway as Consulting Parties hereafter referred to as Consulting 
Parties 
 
Now, Therefore, Fort Belvoir, the MDSHPO, the VASHPO, the THPO, and the ACHP 
agree that this PA shall be implemented in accordance with the following stipulations to 
administer to the management, operation, and development of all lands managed by the 
Fort Belvoir RPMP, and to take into account the effect of the future undertakings  on 
historic properties in conjunction with  the development of the Fort Belvoir RPMP, and to  
streamline consultation process developed below for compliance with Section 106 of the 
NHPA. 
 
 
 

STIPULATIONS 
 
Fort Belvoir shall ensure that the following measures are carried out: 
 
I. PROFESSIONAL QUALIFICATIONS 
 

 
A. Fort Belvoir shall appoint a government employee as the Cultural Resource 

Manager (CRM) and ensure that efforts to identify, evaluate, and treat historic 
properties consider the Secretary of the Interior’s Standards and Guidelines for 
Archaeology and Historic Preservation or are conducted under the supervision of 
personnel who meet applicable professional qualifications for undertaking such 
work.  

 
B. The CRM shall serve as the point of contact with the VASHPO, MDSHPO, the 

ACHP, the Consulting Parties, and the public.  The Fort Belvoir Garrison 
Commander shall serve as the point of contact for all tribal communication unless 
designated otherwise through a Memorandum of Understanding. 
 

C. The CRM shall have access to Qualified Staff.  For the purposes of this PA, 
“Qualified Staff” is defined as an individual who meets the Secretary of the 
Interior’s Professional Qualification Standards (48 FR 44738-9) in the appropriate 
discipline.  For example: Architectural Historians or Historical Architects will be 
utilized to survey historic buildings, while Archaeologists or Anthropologists will be 
utilized to perform archaeological investigations.  Determinations of effect or 
eligibility shall only be made by Qualified Staff that have a documented history 
with Fort Belvoir and/or the Army. 
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D. Fort Belvoir shall ensure that qualified professionals are in place or available upon 

the execution of this PA and throughout its duration.   
 

E. Fort Belvoir shall provide to the SHPO information regarding the names and 
qualifications of those persons providing the qualified professional services in 
support of the cultural resources management programs, when those services 
undergo staffing changes, through the duration of this PA. 

 
F. The CRM shall participate in the installation-level planning of projects and 

activities that may affect historic properties and review all undertakings that are 
carried out in accordance with the terms of this PA. 

 
G.  Fort Belvoir shall ensure that all historic preservation work carried out pursuant to 

this Agreement is carried out by or under the supervision of or in coordination with 
the Fort Belvoir CRM, unless otherwise indicated in this Agreement.  If the 
appropriately qualified professional for particular preservation activities is not 
available to the installation, Fort Belvoir shall ensure that the services of a 
qualified preservation professional will be obtained as needed to appropriately 
address these activities. 

 
II. REVIEW OF UNDERTAKINGS 

 
A. The CRM shall review all undertakings occurring on Fort Belvoir lands covered 

by the RPMP and shall define the APE for each undertaking. 
 

B. The CRM shall identify historic properties within the APE. 
 
i. If the CRM determines that no historic properties are present within the APE, 

Fort Belvoir shall reach a determination of No Historic Properties Present and 
no further action shall be required. 
 

ii. A record of the No Historic Properties Present determination shall be 
recorded in the biannual report outlined in Stipulation XI of this Agreement. 
 

iii. If the CRM determines that historic properties are present within the APE, the 
CRM shall determine if that the undertaking has the potential to effect historic 
properties and shall evaluate those effects in accordance with Stipulation III of 
this Agreement. 
 

III.   EVALUATION OF POTENTIAL EFFECTS 
 
A. The CRM shall evaluate all undertakings determined to have the potential to 

affect historic properties for conformance with the Historic Preservation 
Restrictions (HPR, Attachments E and F), which are also found in Table 2-1 and 
Figures 2.15-16 of the RPMP Vision and Development Plan. 
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B. If the CRM determines that the undertaking conforms to the HPR, the CRM shall 

determine if the undertaking is included in the list of Exempt Activities 
(Attachment H). 

 
i. If the CRM determines that the undertaking is an Exempt Activity, Fort Belvoir 

shall reach a determination of No Historic Properties Affected or No Adverse 
Effect and no further action shall be required except under the condition 
expressed in Stipulation III.B.iii, below. 

 
ii. If the CRM determines that the undertaking is not an Exempt Activity, or may 

include other activities not described in those considered exempt, the CRM 
shall  consult with the appropriate SHPO(s) and as necessary other 
appropriate consulting parties using the Streamlined Consultation Form 
process described in Stipulation III.B.iii, below for a determination of No 
Adverse Effect, prior to implementation. 

 
iii. For a period of one (1) year from the execution of this Agreement, Fort Belvoir 

shall complete the Streamlined Consultation Form, located in Attachment I, 
for all No Adverse Effect determinations regardless of the undertaking’s 
exempt status.  
 
a. The CRM shall forward the complete Streamlined Consultation Form to 

the appropriate SHPO(s) and other appropriate consulting parties for 
review and comment. 
 

b. The SHPO(s) shall have thirty (30) days calendar days and other 
appropriate consulting parties shall have fifteen (15) days to review the 
proposed undertaking and comment. 

 
c. If the SHPO(s) disagrees with Fort Belvoir’s determination, the CRM shall 

implement steps outlined in Stipulation III.C, below. 
 

d. Three (3) months prior to the one (1) year anniversary of the execution of 
this Agreement, Fort Belvoir shall contact the Signatory Parties to 
determine if the Streamlined Consultation Form process outlined in 
Stipulation III.B.iii, above, shall remain in effect for all No Adverse Effect 
determinations or only be used for those undertakings that are not Exempt 
Activities.   

 
C. If the CRM determines that the undertaking fails to conform to the HPR, the CRM 

shall recommend changes to the project proponent in order to bring the 
undertaking into compliance with the HPR.   
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i. If the recommendations are accepted, Fort Belvoir shall reach a determination 
of No Adverse Effect and no further action shall be required except under the 
condition expressed in Stipulation III.B.iii, above. 

 
ii. If the recommendations are not accepted, Fort Belvoir shall reach a 

determination of Adverse Effect and initiate mitigation strategies in 
accordance with Stipulation IV of this Agreement. 
 

iii. In instances when the SHPO(s) disagrees with Fort Belvoir’s determination as 
described in Stipulation III.B.iii.c., above, the CRM shall respond in writing to 
the SHPO on how its comments and concerns were addressed and 
considered.  If the SHPO still disagrees with Fort Belvoir’s determination, the 
disagreement may be settled in accordance with Stipulation XII Dispute 
Resolution, below.   

 
iv. A record of the No Historic Properties Affected and No Adverse Effect 

determinations made pursuant to Stipulations III.B and III.C, above, shall be 
recorded in the biannual report outlined in Stipulation XI, below. 

 
IV.   MITIGATION OF ADVERSE EFFECTS 

 
A. The CRM shall evaluate each Adverse Effect to determine the appropriate type 

and level of mitigation required. 
 

B. The Fort Belvoir shall inform the appropriate SHPO(s)/THPO and other 
appropriate consulting parties of Fort Belvoir’s Adverse Effect determination and 
recommend a mitigation strategy. The CRM shall either utilize a mitigation 
strategy found in Attachment G of this PA or recommend a separate strategy 
developed through consultation with the SHPO(s) and other consulting parties. 
 
i. The SHPO(s)/THPO and other appropriate consulting parties shall have thirty 

(30) days to concur and/or comment on the adverse effect determination and 
recommended mitigation strategy. 

 
ii. If the SHPO(s)/THPO and other consulting parties concur with the proposed 

mitigation strategy, Fort Belvoir shall develop a separate Memorandum of 
Agreement (MOA) to document the proposed determination and mitigation 
strategy.  

 
a. Fort Belvoir shall submit the proposed MOA to the SHPO(s)/THPO, the 

ACHP, and all consulting parties for review. 
 

b. The MOA shall require, at a minimum, the approval of the Garrison 
Commander and appropriate SHPO(s)/THPO as signatories for 
implementation. The ACHP may elect to participate pursuant to 36 CFR § 
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800.6(a)(1)(iii). Other consulting parties may be added to the MOA 
dependent upon the undertaking and selected mitigation strategy. 

 
iii. The appropriate SHPO/THPO and other appropriate consulting parties may 

request additional information on an Adverse Effect determination and 
propose a mitigation strategy. Additional consultation may include field visits, 
requests for additional information, and formal meetings to discuss the 
proposed undertaking and potential mitigations. 
 

iv. If the appropriate SHPO/THPO or one or more of the appropriate consulting 
parties objects to the proposed mitigation strategy, Fort Belvoir shall work to 
resolve the objection in accordance with Stipulation XII, Dispute Resolution, 
below.  
 

V. NATIVE AMERICAN CONSULTATION 
 
The Fort Belvoir has consulted with following federally recognized Indian tribes: the 
Eastern Band of Cherokee Indians, the Tuscarora Nation, the United Keetoowah Band 
of Cherokee Indians in Oklahoma, and the Catawba Indian Nation, that may have an 
affiliation with or interest in historic properties at Fort Belvoir in order to determine 
whether and which historic properties at Fort Belvoir have religious or cultural 
significance.  Only the Catawba Indian Nation has elected to participate in consultation 
on this Agreement.  Fort Belvoir shall amend this Agreement as required, if another 
federally recognized Indian tribe that has affiliation with or interest in historic properties 
at Fort Belvoir expresses participation in the future consultation actions.  Fort Belvoir will 
implement the following procedures for consultation with the THPO as part of this 
agreement: 
 

A. When reconnaissance level survey results in the identification of historic 
properties, Fort Belvoir will consult with the THPO to determine whether the 
discovered historic property is of religious or cultural significance. 
 

B. When any undertaking on Fort Belvoir may affect a known historic property with 
religious or cultural significance to the THPO, the Garrison Commander will 
ensure that information regarding the proposed undertaking and the possible 
effects to the known site will be provided to the THPO and the Garrison 
Commander shall engage in meaningful consultation with the THPO before 
making a determination of effect. 
 

C. Fort Belvoir shall consult with the THPO on the undertakings described in 
Stipulation V in accordance with the procedures outlined in 36 CFR § 800 and 
shall not be subject to the streamlining procedures outlined in Stipulations II-IV. 

 
VI.  ANTITERRORISM/FORCE PROTECTION 
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A. Fort Belvoir recognizes that actions taken to improve the security and decrease 
the vulnerability of its facilities to malicious attack have the potential to affect 
historic resources.  Fort Belvoir shall minimize the effects of Antiterrorism/Force 
Protection (AT/FP) measures on historic resources through the following 
measures: 

 
i. Within five (5) years of execution of this Agreement Fort Belvoir shall request 

funding for and develop a threat assessment study of the facilities within the 
National Register-eligible Fort Belvoir Historic District, the Humphreys Pump 
Station, the Thermo-Con House and the Outdoor Amphitheatre 2287 and 
develop a comprehensive plan for addressing security deficiencies facing 
these properties in a manner that is consistent with the Design Guidelines for 
Department of Defense Historic Buildings and Districts. 
 

ii. If Fort Belvoir is unable to fund the threat assessment, the installation will 
evaluate all proposed force protection deficiency upgrades following the 
process outlined in Stipulations I, II and III. 
 

iii. Fort Belvoir shall forward a draft of the threat assessment study and 
comprehensive plan for addressing security deficiencies to the VASHPO, the 
MDSHPO, the THPO, the ACHP, and other Consulting Parties for review and 
comment.  The Fort Belvoir CRM will consult the Directorate of Emergency 
Services and Directorate of Plans, Training, Mobilization and Security on what 
portions of the assessment can be released to consulting parties for review 
without compromising installation security and safety.   
 

iv. The VASHPO, the MDSHPO, the THPO, the ACHP, and other Consulting 
Parties shall have thirty (30) days from time of receipt to respond to the threat 
assessment study and security deficiencies plan.  If Fort Belvoir does not 
received comments from the VASHPO, the MDSHPO, the THPO, the ACHP 
or other Consulting Party(ies), Fort Belvoir may assume that the non-
responding party(ies) has/have no comment.  Fort Belvoir shall take into 
consideration comments received within the review period when developing 
the final study and plan. 

 
v. Using the findings of the threat assessment and other Army studies the CRM 

will update the Installation Planning Standards to include various AT/FP 
measures that will be acceptable for use near historic resources. 
Implementation of these measures will be reviewed using the Historic 
Preservation Restrictions (HPR) outlined in Attachment F of this Agreement 
and Table 2-1 and Figures 2.15-16 of the RPMP Vision and Development 
Plan. 

 
VII. CULTURAL RESOURCES AWARENESS TRAINING 
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A. Within three (3) years of execution of this Agreement, Fort Belvoir shall develop a 
Cultural Resources Awareness training course applicable for Garrison personnel 
and mission partners. 
 
i. Fort Belvoir will develop a draft course outline for the Cultural Resources 

Awareness training and provide copies of the outline to the VASHPO, the 
MDSHPO, the THPO, the ACHP, and other consulting parties for review and 
comment. 

 
ii. Training will cover existing laws, regulations, and agreements protecting 

cultural resources present on and adjacent to Fort Belvoir. 
 

iii. Training will review use of the Historic Preservation Restrictions (HPR) 
outlined in (Attachment F) of this Agreement and Table 2-1 and Figures 2.15-
16 of the RPMP Vision and Development Plan and the streamlined 
consultation process outlined in Stipulations II and II. 

 
iv. The training will include materials that will allow the CRM to hold refresher 

training independent of the initial offering. 
 

B. The initial training course shall be offered  under the supervision of the CRM and 
as required with the support of a contractor with qualified staff that meet the 
Secretary of the Interior’s Professional Qualification Standards (48 FR 44738-9) 
in the appropriate disciplines and has a long-term relationship with Fort Belvoir 
and/or the Army. 
 

C. Fort Belvoir will invite the SHPO, the ACHP, and Fairfax County to attend the 
training. 
 

D. If Fort Belvoir is unable to fund the development of the cultural resources 
awareness course, the CRM will independently develop a training program to be 
implemented through existing Garrison training events. 

 
VIII. INADVERTENT ARCHAEOLOGICAL DISCOVERIES. 

 
A. All contracts involving ground disturbance activities shall require that the 

contractor submit an environmental protection plan and an excavation permit for 
government approval prior to commencement of work.   The environmental 
protection plan shall include procedures for protecting historic resources that are 
known or discovered during construction. The excavation permit will be reviewed 
by the CRM and will include a copy of the Fort Belvoir Unanticipated Discoveries 
Policy (Attachment J). 

 
B. In the event that previously unidentified archaeological resources are discovered 

during ground-disturbing activities, all construction activities involving subsurface 
disturbance shall be halted within a 250 foot area of the discovery and in the 
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surrounding area where further subsurface remains can reasonably be expected 
to occur.  Fort Belvoir shall notify the appropriate SHPO, the Catawba THPO, 
and other appropriate Consulting Parties within two (2) working days.  

 
C. The CRM shall immediately inspect the work site and determine the area and 

nature of the affected archaeological resource.  Construction work may then 
continue in the area outside the archaeological resource as defined by Fort 
Belvoir in consultation with the appropriate SHPO and Catawba THPO. 

 
D. Within five (5) working days of the original notification of discovery, Fort Belvoir, 

in consultation with the appropriate SHPO, Catawba THPO and other appropriate 
Consulting Parties shall determine the National Register eligibility of the 
resource. 

 
E. If the resource is determined eligible for the NRHP, Fort Belvoir shall prepare a plan 

for its avoidance, protection, or recovery of information.  Such plan shall be 
approved by the SHPO and commented on by the other Consulting Parties prior to 
implementation within 30 days of receipt. 
 

F. Work in the affected area shall not proceed until either: 
 

i. The development and implementation of appropriate data recovery or other 
recommended mitigation procedures is accomplished, or 

 
ii. The determination is made that the located resources are not eligible for 

inclusion in the National Register. 
 

G. Any disputes over the evaluation or treatment of previously unidentified resources 
shall be resolved as provided in the section of this Agreement titled Dispute 
Resolution. 

 
H. Fort Belvoir shall curate archaeological artifacts recovered from archaeological 

investigations or through post-review discoveries in accordance with 36 CFR 
§79, The Curation of Federally-Owned and Administered Archaeological 
Collections. 

 
I. Fort Belvoir shall consult with Catawba THPO with regards to the curation and 

display of Native American archaeological artifacts. 
 
IX.   HUMAN REMAINS 

 
A. If human remains and/or cultural items are encountered, the individuals making the 

discovery shall first contact the appropriate law enforcement agency and 
immediately notify the CRM. 
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B. In the unlikely event that human remains, associated burial and funerary materials, 
objects of cultural patrimony, and/or sacred objects are encountered during the 
implementation of this Agreement, Fort Belvoir shall immediately halt all work in the 
area and contact the appropriate authorities.  If the remains appear to be Native 
American in origin any such remains and/or funerary objects shall be treated in 
accordance with the Native American Graves Protection and Repatriation Act (25 
USC 3001; NAGPRA) and its implementing regulations, 43 CFR §10.   
 

C. If the remains are determined not to be of Native American origin and do not 
warrant a crime scene, Fort Belvoir shall consult with the appropriate SHPO. Prior 
to the archaeological excavation of any remains, Fort Belvoir will submit an 
application for the archaeological excavation of human remains to the VASHPO in 
accordance with the Code of Virginia § 10.1-2305. The following information shall 
be submitted to the appropriate SHPO for consultation: 

 
i. The name of the property or archaeological site and the specific location from 

which the recovery is proposed. If the recovery is from a known archaeological 
site, a state-issued site number must be included. 

 
ii. Indication of whether a waiver of public notice is requested and why. If a waiver 

is not requested, a copy of the public notice (to be published in a newspaper 
having general circulation in the area for a minimum of four weeks prior to 
recovery) must be submitted. 

 
iii. A copy of the curriculum vita of the skeletal biologist who will perform the 

analysis of the remains. 
 
iv. A statement that the treatment of human skeletal remains and associated 

artifacts will be respectful. 
 
v. An expected timetable for excavation, osteological analysis, preparation of final 

report, and final disposition of remains. 
 
vi. A statement of the goals and objectives of the removal (to include both 

excavation and osteological analysis). 
 
vii. If a disposition other than reburial is proposed, a statement of justification. 
 

D. Fort Belvoir shall treat all human remains in a manner consistent with the ACHP 
“Policy Statement Regarding Treatment of Burial Sites, Human Remains and 
Funerary Objects” (23 February 2007). 

 
X. ANTI-DEFICIENCY ACT 
 

The stipulations of this PA are subject to the availability of funding.  Nothing in 
this PA shall be interpreted to require Fort Belvoir or the Army to violate the 
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provisions of the Anti-deficiency Act.  If sufficient funds are not made available to 
fully execute this Agreement, Fort Belvoir will consult in accordance with the 
amendment and termination procedures found at Sections XIII and XIV of this 
Agreement. 

 
XI.  BIANNUAL REPORTS & REAL PROPERTY PLANNING BOARD MEETING 
 

A. Fort Belvoir shall submit a biannual report to the VASHPO and the MDSHPO , 
the THPO, the ACHP, and the other Consulting Parties during July (covering the 
period from January to June of that year) and January (covering the period of 
June to December of the previous year) of each year throughout the duration of 
this Agreement.  The biannual report shall include, but is not limited to: 
 
i. A summary of all the No Historic Properties Affected determinations reached 

by Fort Belvoir. 
 

ii. A summary of all the No Adverse Effect determinations reached by Fort 
Belvoir. 

 
iii. A summary of all Adverse Effect determinations reached by Fort Belvoir and 

the mitigations and subsequent Mitigation Plans agreed to. 
 

iv. A forecast of all known undertakings planned for the next six (6) month 
period. 

 
B. Fort Belvoir shall invite the VASHPO, the MDSHPO, the THPO, the ACHP, and 

the other Consulting Parties to attend the Real Property Planning Board meeting 
held in April and October of each year. This meeting shall provide Consulting 
Parties with the status of upcoming projects at Fort Belvoir. 
 

C. Following the Real Property Planning Board (RPPB) meeting, the Fort Belvoir 
CRM shall, if requested, meet with VASHPO, MDSHPO, THPO, ACHP, and/or 
the other Consulting Parties attendees to answer questions concerning upcoming 
projects presented during the RPPB.  This meeting can be conducted in-person 
and/or through teleconference.  

 
XII. DISPUTE RESOLUTION 
 

A. Should any party to this Agreement object in writing to Fort Belvoir regarding any 
action carried out or proposed with respect to any undertakings covered by this 
Agreement or to implementation of this Agreement, Fort Belvoir shall consult with 
the objecting party to resolve the objection. 
 

B. If after initiating such consultation, Fort Belvoir determines that the objection 
cannot be resolved through consultation; Fort Belvoir shall forward all 
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documentation relevant to the objection to the ACHP, including the proposed 
response to the objection. 
 

C. Within thirty (30) days after receipt of all pertinent documentation, the ACHP shall 
exercise one of the following options: 
 
i. Advise Fort Belvoir that the ACHP concurs with Fort Belvoir’s proposed 

response to the objection, whereupon Fort Belvoir shall respond to the 
objection accordingly; or 

 
ii. Provide Fort Belvoir with recommendations, which Fort Belvoir shall take into 

account in reaching a final decision regarding its response to the objection; or 
 
iii. Notify Fort Belvoir that the objection will be referred for comment pursuant to 

36 CFR § 800.7(a)(4), and proceed to refer the objection and comment.  Fort 
Belvoir shall take the resulting comment into account in accordance with 36 
CFR §800.7(c)(4) and Section 110(l) of the National Historic Preservation Act. 

 
D. Should the ACHP not exercise one of the above options within thirty (30) days 

after receipt of all pertinent documentation, Fort Belvoir may assume the ACHP’s 
concurrence in its proposed response to the objection. 
 

E. Fort Belvoir shall take into account any ACHP recommendation or comment 
provided in accordance with this stipulation with reference only to the subject of 
the objection; Fort Belvoir’s responsibility to carry out all the actions under this 
agreement that are not the subjects of the objections shall remain unchanged. 
 

F. At any time during implementation of the measures stipulated in this Agreement, 
should an objection pertaining to this Agreement be raised by a member of the 
public, Fort Belvoir shall notify the parties to this Agreement and take the 
objection into account, consulting with the objector and, should the objector so 
request, with any of the parties to this Agreement to resolve the objection. 

 
XIII. AMENDMENT OF AGREEMENT 

 
A. Any Signatory to this Agreement may propose to Fort Belvoir that the Agreement 

be amended, whereupon Fort Belvoir shall consult with the other parties to this 
Agreement to consider such an amendment.  All Signatories to the Agreement 
must agree to the proposed amendment in accordance with 36 CFR §800.6(c)(7).  
The amendment will be effective on the date a copy signed by all of the 
signatories is filed with the ACHP. 
 

B. Any Signatory to this Agreement may terminate its participation by providing thirty 
(30) days written notice to the other parties, provided that the parties will consult 
during the period prior to the termination to seek amendments or other actions that 
would avoid termination.  The ACHP shall be afforded an opportunity to comment 
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during this period as well.  In the event of termination, Fort Belvoir shall submit to 
the SHPOs a technical report on all work done in accordance with Stipulations II, III, 
and IV of this Agreement, up to and including the date of termination and will 
comply with 36 CFR §800. 
 

XIV. TERMINATION OF AGREEMENT 
 

A. If Fort Belvoir determines that it cannot implement the terms of this Agreement, or 
any Signatory to the Agreement determines that the Agreement is not being 
properly implemented, such Signatory may propose to the other Signatories to 
this Agreement that it be terminated. 
 

B. Any Signatory to this Agreement may terminate this Agreement by providing 30 
days written notice to the other Signatory parties.  During the period after 
notification and prior to termination, Fort Belvoir and the other Signatories shall 
consult to seek agreement on amendments or other actions that would avoid 
termination.   
 

C. In the event of termination, Fort Belvoir will comply with 36 CFR § 800 with 
regard to individual undertakings associated with the implementation of the Fort 
Belvoir RPMP and the management of historic properties on lands managed by 
Fort Belvoir. 
 

D. Should this Agreement be terminated, Fort Belvoir shall either:  
 
i. Consult in accordance with 36 CFR §800.6 to develop a new Agreement; or 

 
ii. Request the comments of the ACHP pursuant to 36 CFR §800.7. 

 
XV. DURATION 
 
This PA shall be effective the date of the last signature and remain in effect for ten (10) 
years. The parties to this Agreement or their successors shall consult six (6) months 
prior to the expiration of this Agreement on the need to renew or amend this Agreement.   
 
Execution and implementation of this Agreement provides evidence that Fort Belvoir 
has taken into account the effects of undertakings on historic properties and has 
afforded the SHPOs, ACHP, and THPO an opportunity to comment on the 
implementation of the Fort Belvoir RPMP and the management of historic properties 
and streamlining of Section 106 consultation on lands covered by the RPMP.  Execution 
and compliance with this programmatic agreement fulfills Fort Belvoir's Sections 106 
and 110(f) responsibilities regarding the implementation of the Fort Belvoir RPMP and 
the management of historic properties on lands managed by Fort Belvoir, RPMP. 
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FORT BELVOIR, VIRGINIA 
By: 
 
 
_____________________________________  Date ____________ 
MICHELLE D. MITCHELL 
Colonel, AG 
Commanding 
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VIRGINIA STATE HISTORIC PRESERVATION OFFICER 
By:   
 
 
 
_____________________________________  Date ____________ 
Julie V. Langan 
Director, Department of Historic Resources 
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MARYLAND STATE HISTORIC PRESERVATION OFFICER 
By: 
 
 
_____________________________________  Date ____________ 
J. Rodney Little    
State Historic Preservation Officer 
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CATAWBA INDIAN NATION 
By:   
 
 
_____________________________________  Date ___________   
Dr. Wenonah Haire      
Tribal Historic Preservation Office 
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ADVISORY COUNCIL ON HISTORIC PRESERVATION 
By: 
 
 
_____________________________________  Date ____________ 
John M. Fowler     
Executive Director 
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CONCUR: 
 
NATIONAL TRUST FOR HISTORIC PRESERVATION 
By:                       
 
 
_____________________________________  Date ____________ 
Paul W. Edmondson     
Vice President & General Counsel 
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ALEXANDRIA MONTHLY MEETING OF THE RELIGIOUS SOCIETY OF FRIENDS 
By: 
 
 
_____________________________________  Date ____________ 
Thomas (Ted) Duvall        
Clerk of Trustees 
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FAIRFAX COUNTY, VIRGINIA 
By: 
 
 
_____________________________________  Date ____________ 
Edward L. Long, Jr     
County Executive 
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FAIRFAX COUNTY PARK AUTHORITY, VIRGINIA 
By: 
 
 
_____________________________________  Date ____________ 
John Dargle      
Director 
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COUNCIL OF VIRGINIA ARCHEOLOGISTS  
By: 
 
 
_____________________________________  Date ____________ 
Elizabeth Crowell     
President 
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MARTHA CATLIN  
By: 
 
 
_____________________________________  Date ____________ 
Martha Catlin     
Interested Party 
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ATTACHMENT A 
AREA OF POTENTIAL EFFECT (APE)  

DEFINITION AND MAPS 
 

The APE for the Fort Belvoir RPMP MOD PA consists of three sub-APEs: land 
disturbance, visual, and auditory.  Rivanna Station, Mark Center, Suitland Tower and 
Tysons Tower are not part of the RPMP and will not be included in the APE. Each of 
these APEs is defined below. 
 

I. Land Disturbance APE 
 

a. Definition – The land disturbance APE encompasses all lands covered by the 
Fort Belvoir RPMP, including Fort Belvoir Main Post (North Post, South Post, 
Southwest Area and Davison Army Airfield), and Fort Belvoir North Area 
(FBNA).  

 
b. Justification – Although portions of Fort Belvoir lands (shoreline and areas 

adjacent to the installation boundary) are unlikely to be developed, the range 
of activities undertaken by Fort Belvoir means that all of the lands managed 
by Fort Belvoir are subject to possible disturbance.  Undertakings that may 
result in land disturbance that are not related to development include, but are 
not limited to, shoreline stabilization, former range testing activities, stream 
stabilization, installation of security fencing, etc.  

 
II. Visual APE 

 
a. Definition – The visual APE is broadly defined as the distance from which an 

undertaking will be visible.  A number of factors influence the visual APE 
including the nature of the undertaking, terrain, vegetation and surrounding 
development.  The visual APEs outlined below have been developed based 
on observations of existing structures and conditions on Fort Belvoir, review 
of the Woodlawn Historic District Viewshed study, site visits, and analysis of 
street views in person and through Google Maps. 
 

b. Justification – The visual APE is defined as an area extending one half mile 
from the outer edge of the “Developable Areas” of Fort Belvoir, as defined 
and illustrated in “Framework Plan” of the Fort Belvoir RPMP (Vision and 
Development Plan Figure 4.8).  These developable parcels consist of both 
currently undeveloped land and land that is already developed.  In instances 
where the edge of the developable area is within one half mile of major body 
of water (e.g. Gunston Cove, Potomac River), the width of the water body is 
excluded from the measurement calculation used to define the APE.  
Instances where the Visual APE continues over water for more than a mile 
and strikes landfall in a densely vegetated area, the limit of the APE will be 
met at the shoreline. 
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This APE is also based on the assumption that future development on Fort 
Belvoir will consist of structures that do not exceed ninety feet in height 
(roughly the equivalent of a six-story building with fifteen foot floor to ceiling 
heights).  

 
III. Auditory APE 

 
a. Definition – The auditory APE is defined as one half mile from the outer edge 

of all property covered by Fort Belvoir RPMP, including Fort Belvoir Main Post 
(North Post, South Post, Southwest Area and Davison Army Airfield), and 
Fort Belvoir North Area (FBNA).  

 
b. Justification – This definition is based on the assumption that the loudest 

common noise generated on lands managed by Fort Belvoir is noise related 
to construction.  Noise monitoring that occurred during the construction of the 
Fort Belvoir Community Hospital indicated that construction noise was not 
generally audible beyond one half mile from the source of the noise. 

 
 

Assumptions 
 
The APE for the Fort Belvoir RPMP MOD PA is based on the following assumptions: 
 

1) Fort Belvoir will continue its current mission to provide a secure, safe operating 
environment for numerous missions and functions, including providing:  

 Administrative, logistics and operations support for regional and worldwide 
military missions. 

 A creative learning environment for students of Army and Department of 
Defense schools. 

 Military support for a variety of National Capital Region contingency 
missions. 

 Regional housing for active duty military families. 
 Quality of life support for the military community that includes health and 

recreation. 
 Environmental and cultural resources stewardship in concert with mission 

support. 
 This mission is fulfilled primarily through the provision of administrative 

space as well as medical, recreational and housing facilities.   
 

2) Training activities on Fort Belvoir lands are limited to the following activities which 
generate a low level of noise, including: 

 Mapping; 
 Wayfinding; 
 Classroom training; 
 Horse riding and animal handling training; and 
 Emergency rescue operation training. 
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3) Training activities in the Southwest Area may also include the following activities 

and will follow the restrictions identified in Table 2.1 in the Vision and 
Development Plan: 

 Vehicle movement training; 
 Minor Excavation Training; 
 Blank fire training from 5.56 mm to75 mm; and 
 IED simulator training. 

 
4) New training activities in the Southwest Area that deviate from those defined 

above or will occur in areas inconsistent with their designated land use shall 
require additional consultation through the agreement document. 

 
5) Future development of Fort Belvoir Main Post will consist primarily of high density 

low-rise development (1-6 stories). 
 

6) Areas on Fort Belvoir Main Post adjacent to the shoreline have been categorized 
as areas of “limited development” due to environmental constraints; as such 
these areas are unlikely to be developed.  Undertakings occurring within these 
areas will be limited to maintenance and repair activities and upgrades to existing 
facilities. 

 
7) Development within 148 feet of the installation boundary will be limited to roads 

and infrastructure due to antiterrorism and force protection standards. 
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ATTACHMENT B 
HISTORIC PROPERTIES IDENTIFICATION 

 
Fort Belvoir has identified the following historic properties within the Area of 

Potential Effect (APE) for the Fort Belvoir RPMP in accordance with 36 CFR § 800.4.  
This historic properties identification effort was undertaken in consultation with the 
Virginia State Historic Preservation Office (SHPO), the Advisory Council on Historic 
Preservation (ACHP), and other Consulting Parties.  

 
All of the architectural properties listed below are either individually eligible or 

listed in the National Register of Historic Places (NR) or contributing resources to a NR 
eligible or listed historic district.  In some instances properties are both individually NR 
eligible/listed and a contributing resources to a NR eligible/listed historic district.  All of 
the archeological properties are either NR listed/eligible or have been recommended for 
further study. 

 
The tables presented below will contain the following information as required: 

 
Site Number: The official number assigned to an archaeological site by the state for the 
incorporation of information into archives and mapping systems.  
 
Status: The NR eligibility status of the identified resource. This status will be based on 
the most current and up to date records available. 
 
Facility Number: The unique number assigned by the installation to any building or 
structure per Army Regulation 405-45 to ensure its proper identification. 
 
Facility Name/Function: The formal name given to an Army facility or its general 
function if no formal name exists.  
 
Property Name: The formal name given to the property either by the owner or NR 
nomination form. 
 
State ID#: The official number assigned by the SHPO through the state agency 
responsible for management of historic resources. The Fort Belvoir RPMP will feature 
numbers from both Virginia Department of Historic Resources (VDHR) and Maryland 
Historical Trust (MHT).  
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The map presented below shows the Fort Belvoir Main Post (including Davison Army 
Airfield, North Post, Southwest Area, and South Post), and Fort Belvoir North Area 
(FBNA), formally Engineer Proving Ground (EPG).  Rivanna Station, Mark Center, 
Suitland Tower and Tysons Tower are not part of the RPMP and are not shown in this 
image. 
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Historic Properties – Land Disturbance APE 
 
The following historic properties have been identified within the Land Disturbance 

APE, which is defined as Fort Belvoir Main Post (including Davison Army Airfield, North 
Post, Southwest Area, and South Post), and Fort Belvoir North Area (FBNA).  Rivanna 
Station, Mark Center, Suitland Tower and Tysons Tower are not part of the RPMP and 
will not be included in the Land Disturbance APE. 
 
Historic Properties Fort Belvoir Main Post – Davison Army Airfield 
 
 Historic Architectural Properties Identified: 100% surveyed, no historic architectural 

properties have been identified at this time. Existing properties will be evaluated 
through Section 110 as they reach 50 years of age. 2009, Davison Army Airfield 
Evaluation, VDHR# 2009-0716 
 

 Archeological Properties Identified 
Site Number Status Site Number Status Site Number Status 
44FX0035 Further Study 44FX1936 Further Study 44FX1949 Further Study 
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
Historic Properties Fort Belvoir Main Post – North Post 
 
 Historic Architectural Properties Identified 

Facility 
Number 

Facility 
Name/Function 

State ID # Facility 
Number 

Facility 
Name/Function 

State ID# 

1433 Railroad Bridge 029-5424 2287 Amphitheater 029-0209-
0386 

2298 Railroad Bridge 029-5010 2486 Railroad Bridge 029-5034 
7332 Railroad Coal 

Trestle 
029-5436 Various Fort Belvoir 

Military Railroad 
029-5648 

 
 Archeological Properties Identified 

Site Number Status Site Number Status Site Number Status 
44FX0035 Further Study 44FX0460 Further Study 44FX0461 Further Study 
44FX0462 Further Study 44FX0669 Further Study 44FX1208 Further Study 
44FX1210 NR-Eligible 44FX1498 Further Study 44FX1589 Further Study 
44FX1810 NR-Eligible 44FX1815 NR-Eligible 44FX1914 Further Study 
44FX1945 Further Study 44FX1946 Further Study 44FX1947 Further Study 
Holland Site TBD     
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
Historic Properties Fort Belvoir Main Post – Southwest Area 
 
 Historic Architectural Properties Identified: 100% surveyed, no historic architectural 

properties have been identified at this time. Existing properties will be evaluated 
through Section 110 as they reach 50 years of age. 
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 Archeological Properties Identified 

Site Number Status Site Number Status Site Number Status 
44FX0012 NR-Eligible 44FX0230 Further Study 44FX0231 Further Study 
44FX0611 Further Study 44FX0629 Further Study 44FX0631 Further Study 
44FX0632 Further Study 44FX0640 Further Study 44FX0641 Further Study 
44FX0642 Further Study 44FX0677 Further Study 44FX0678 Further Study 
44FX0679 Further Study 44FX0680 Further Study 44FX0681 Further Study 
44FX0705 Further Study 44FX0710 Further Study 44FX1077 Further Study 
44FX1078 Further Study 44FX1079 Further Study 44FX1080 Further Study 
44FX1081 Further Study 44FX1213 Further Study 44FX1301 Further Study 
44FX1302 Further Study 44FX1303 Further Study 44FX1310 Further Study 
44FX1311 Further Study 44FX1312 Further Study 44FX1313 Further Study 
44FX1314 Further Study 44FX1320 Further Study 44FX1321 Further Study 
44FX1322 Further Study 44FX1323 Further Study 44FX1324 Further Study 
44FX1325 Further Study 44FX1326 NR-Eligible 44FX1356 Further Study 
44FX1630 Further Study 44FX1631 Further Study 44FX1632 Further Study 
44FX1633 Further Study 44FX1634 Further Study 44FX1635 Further Study 
44FX1636 Further Study 44FX1637 Further Study 44FX1638 Further Study 
44FX1641 Further Study 44FX1642 Further Study 44FX1643 Further Study 
44FX1644 Further Study 44FX1645 Further Study 44FX1646 Further Study 
44FX1647 Further Study 44FX1649 Further Study 44FX1651 Further Study 
44FX1657 Further Study 44FX1658 Further Study 44FX1659 Further Study 
44FX1679 Further Study 44FX1681 Further Study 44FX1682 Further Study 
44FX1685 Further Study 44FX1686 Further Study 44FX1687 Further Study 
44FX1688 Further Study 44FX1689 Further Study 44FX1691 Further Study 
44FX1693 Further Study 44FX1694 Further Study 44FX1696 Further Study 
44FX1697 Further Study 44FX1698 Further Study 44FX1700 Further Study 
44FX1701 Further Study 44FX1704 Further Study 44FX1705 Further Study 
44FX1706 Further Study 44FX1707 Further Study 44FX1712 Further Study 
44FX1717 Further Study 44FX1718 Further Study 44FX1719 Further Study 
44FX1720 Further Study 44FX1723 Further Study 44FX1906 Further Study 
44FX1908 NR-Eligible 44FX1909 Further Study 44FX1910 Further Study 
44FX1911 Further Study 44FX1912 Further Study   
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
Historic Properties Fort Belvoir Main Post – South Post 
 
 Historic Architectural Properties Identified 

Facility 
Number 

Facility 
Name/Function 

State ID# Facility 
Number 

Facility 
Name/Function 

State ID# 

Various Fort Belvoir Historic 
District 

029-0209 Various Pump Station and Filter 
Building 

029-0096 

Various Army Package 
Power Reactor 

029-0193 172 Thermo-Con House 029-5001 

Various Fort Belvoir Military 
Railroad 

029-5648    
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 Archeological Properties Identified 
Site Number Status Site Number Status Site Number Status 
44FX0004 NR-Listed 44FX0010 Further Study 44FX0011 Further Study 
44FX0545 Further Study 44FX0627 Further Study 44FX1304 Further Study 
44FX1305 NR-Eligible 44FX1306 Further Study 44FX1307 Further Study 
44FX1308 Further Study 44FX1315 Further Study 44FX1327 NR-Eligible 
44FX1328 NR-Eligible 44FX1330 Further Study 44FX1331 Further Study 
44FX1334 Further Study 44FX1335 Further Study 44FX1336 Further Study 
44FX1337 Further Study 44FX1338 Further Study 44FX1339 Further Study 
44FX1340 NR-Eligible 44FX1341 Further Study 44FX1342 Further Study 
44FX1343 Further Study 44FX1357 Further Study 44FX1499 Further Study 
44FX1500 Further Study 44FX1502 Further Study 44FX1505 Further Study 
44FX1621 NR-Eligible 44FX1677 Further Study 44FX1714 Further Study 
44FX1898 Further Study 44FX1899 Further Study 44FX1901 Further Study 
44FX1902 Further Study 44FX1903 Further Study 44FX1919 Further Study 
44FX1920 Further Study 44FX1924 Further Study 44FX1925 NR-Eligible 
44FX1927 Further Study 44FX1928 Further Study 44FX1929 NR-Eligible 
44FX1930 Further Study 44FX1931 Further Study 44FX1932 Further Study 
44FX1935 Further Study 44FX1936 Further Study 44FX1948 Further Study 
44FX3253 NR-Eligible     
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
Historic Properties Fort Belvoir North Area 
 
 Historic Architectural Properties Identified: 100% surveyed, no historic architectural 

properties have been identified at this time. Existing properties will be evaluated 
through Section 110 as they reach 50 years of age.  2007, An Architectural Survey 
of the Engineer Proving Ground, Fort Belvoir, Virginia, VDHR# 2007-0250 
 

 Archeological Properties Identified: 100% surveyed, no archeological properties 
identified. 1994, Archaeological Study of Engineer Proving Ground, VDHR# 90-
0901-F  
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Historic Properties – Visual APE 
 
Fort Belvoir Main Post Visual APE 
 

The following historic properties have been identified within the Visual APE for 
Main Post, which is defined as an area extending one half mile from the outer edge of 
the “Developable Areas” of Fort Belvoir as defined and illustrated in “Framework Plan” 
of the Fort Belvoir RPMP (Vision and Development Plan Figure 4.8).  These 
developable parcels consist of both currently undeveloped land and land that is already 
developed.  The developable areas were created using multiple geographic, 
environmental and land use constraints outlined in the RPMP.  In instances where the 
edge of the developable area is within one half mile of major body of water (e.g. 
Gunston Cove, Potomac River) the width of the water body is excluded from the 
measurement calculation in defining the APE.  
 

This APE is based on the assumption future development on Fort Belvoir will 
consist of structures that do not exceed ninety feet in height (roughly the equivalent of a 
six-story building with fifteen foot floor to ceiling heights). Instances where the Visual 
APE continues over water for more than a mile and strikes landfall in a densely 
vegetated area, the limit of the APE will be met at the shoreline.  
 
 Historic Architectural Properties Identified 

Virginia Properties 
Property Name State ID# Property Name State ID# 
Carlby 029-0087 George Washington’s Distillery & 

Gristmill 
029-0330 

Grand View (Woodlawn) 029-0062 Old Colchester Road  029-0953 
Sharpe Stable Complex 
(Woodlawn) 

029-5181-
XXXX 

LaGrange Site & Marders Family 
Cemetery 

029-0121 

Otis T. Mason House 
(Woodlawn) 

029-5181-
0006 

Overlook Farm 029-0161 

Pohick Church & Cemetery 029-0046 Pope-Leighey House 029-0058 
Woodlawn Historic District** 029-5158 Woodlawn 029-0056 
Woodlawn Baptist Church & 
Cemetery 

029-0070 Woodlawn Quaker Meetinghouse &  
Burial Ground 

029-0172 

Mount Air 029-0136 Gunston Hall 029-0050 
Maryland Properties 

Property Name State ID# Property Name State ID# 
Elsmere CH-106 Greenway CH-107 
Greenweich Boundary 
Markers 

CH-165 Marshall Hall CH-54 

Fort Washington PG-80-16 Piscataway Park PG-83-12  
**Woodlawn Historic District includes the following properties: Woodlawn NHL (029-0056); Sharpe 
Stables Complex including the Dairy, Corncrib, Stable and individually NR eligible Bank Barn (029-5181-
0005); Grand View (029-0062); Woodlawn Quaker Meetinghouse (029-0172) and burial grounds 
(44FX1211); Woodlawn Baptist Church cemetery (44FX1212); the George Washington’s Distillery and 
Grist Mill (029-0330); Otis T. Mason House (029-5181-0006); and Pope-Leighey House (029-0058). 

C-44



 

 
US Army Garrison Fort Belvoir                                                                           Page 41 of 69 
Maintenance, Operation, and Development   
Programmatic Agreement (2010-1094) 

 
 Archeological Properties Identified 

Virginia Properties 
Site Number Status Site Number Status Site Number Status 
44FX0049 No Longer 

Extant 
44FX0069 Further Study 44FX0070 NR-Eligible 

44FX0071 Further Study 44FX0111 Further Study 44FX0112 Further Study 
44FX0113 NR-Listed 44FX0220 Further Study 44FX0221 Further Study 
44FX0222 Further Study 44FX0223 Further Study 44FX0351 Further Study 
44FX0425 Further Study 44FX0453 Further Study 44FX0454 Further Study 
44FX0455 Further Study 44FX0456 Further Study 44FX0463 Further Study 
44FX0531 Further Study 44FX0546 Further Study 44FX0547 Further Study 
44FX0569 Further Study 44FX0570 Further Study 44FX0571 Further Study 
44FX0657 Further Study 44FX0717 Further Study 44FX0722 Further Study 
44FX0744 Further Study 44FX0745 Further Study 44FX0746 Further Study 
44FX0747 Further Study 44FX0748 Further Study 44FX0773 Further Study 
44FX0807 NR-Eligible 44FX0833 Further Study 44FX0841 Further Study 
44FX0885 No Longer 

Extant 
44FX0955 NR-Eligible 44FX0966 Further Study 

44FX1002 Further Study 44FX1003 Further Study 44FX1139 Further Study 
44FX1146 NR-Eligible 44FX1207 Further Study 44FX1209 Further Study 
44FX1211 NR-Listed 44FX1212 No Longer 

Extant 
44FX1957 Further Study 

44FX2026 Further Study 44FX2030 Further Study 44FX2036 Further study 
44FX2044 Further Study 44FX2046 Further Study 44FX2095 Further Study 
44FX2096 Further Study 44FX2097 Further Study 44FX2262 NR-Listed 
44FX2277 NR-Eligible 44FX2312 Further Study 44FX2330 Further Study 
44FX2400 Further Study 44FX2461 Further Study 44FX2496 Further Study 
44FX2652 Further Study 44FX2653 Further Study 44FX2655 Further Study 
44FX2768 Further Study 44FX2808 Further Study 44FX3092 Further Study 
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
Historic Properties Fort Belvoir North Area Visual APE 
 

The following historic properties have been identified within the Visual APE for 
Fort Belvoir North Area (FBNA), which is defined as an area extending one half mile 
from the outer edge of the “Developable Areas” of Fort Belvoir as defined and illustrated 
in “Framework Plan” of the Fort Belvoir RPMP (Vision and Development Plan Figure 
4.8).  These developable parcels consist of both currently undeveloped land and land 
that is already developed.  

 
In instances where the edge of the developable area is within one half mile of 

major body of water (e.g. Gunston Cove, Potomac River), the width of the water body is 
excluded from the measurement calculation in defining the APE. In instances where the 
Visual APE continues over water for more than a mile and strikes landfall in a densely 
vegetated area, the limit of the APE will be met at the shoreline. 
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 No Historic Architectural Properties Identified Within the Viewshed. 
 

 Archeological Properties Identified 
Site Number Status Site Number Status Site Number Status 
44FX0030 Further Study 44FX0465 Further Study 44FX0466 Further Study 
44FX0467 Further Study 44FX0561 Further Study 44FX0562 Further Study 
44FX0567 Further Study 44FX0568 Further Study 44FX0821 No Longer 

Extant 
44FX0822 No Longer 

Extant 
44FX823 No Longer 

Extant 
44FX1166 Further Study 

44FX1996 Further Study 44FX2006 Further Study 44FX2007 Further Study 
44FX2016 Further Study 44FX2399 Further Study   
Key: NR-Eligible = National Register Eligible Further Study = Further Study Required 
 
 

Historic Properties – Auditory APE 
 

The Auditory APE is defined as one half mile from any historic property.  All of 
the historic properties located within the Auditory APE are located within the Land 
Disturbance and Visual APEs.  Attachments E and F of this Agreement, which are also 
found in Table 2-1 and Figures 2.15-16 of the RPMP Vision and Development Plan 
provide detailed guidance on auditory restrictions. Rivanna Station, Mark Center, 
Suitland Tower and Tysons Tower are not part of the RPMP and will not be included in 
the Auditory Disturbance APE. 
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ATTACHMENT C 
NATIONAL REGISTER-ELIGIBLE 

ARCHITECTURAL RESOURCES ON FORT BELVOIR 
Facility Name  

or # 
(VA SHPO #) 

Property Type 
Facility Name  

or # 
(VA SHPO #) 

Property 
Type 

Facility Name  
or # 

(VA SHPO #) 
Property Type 

Fort Belvoir Historic District (VA SHPO # 029-0209)1 

Contributing Resources 

Parade Ground 
(029-0209-0317) Landscape 

Belvoir Village 
Common 

(029-0209-0314) 
Landscape 

Jadwin Village 
Common 

(029-0209-0311) 
Landscape 

Gerber Village 
Common 

(029-0209-0313) 
Landscape 1 

(029-0209-0001)  Housing 2 
(029-0209-0002) Housing 

3 
(029-0209-0003) Housing 4 

(029-0209-0004) Housing 5 
(029-0209-0005) Housing 

6 
(029-0209-0006) Housing 7 

(029-0209-0007) Housing 8 
(029-0209-0009) Housing 

9 
(029-0209-0010) Housing 10 

(029-0209-0011) Housing 11 
(029-0209-0012) Housing 

12 
(029-0209-0013) Housing 13 

(029-0209-0014) Housing 14 
(029-0209-0015) Housing 

15 
(029-0209-0016) Housing 16 

(029-0209-0019) Housing 17 
(029-0209-0020) Housing 

18 
(029-0209-0021) Housing 19 

(029-0209-0022) Housing 20 
(029-0209-0023) Officer’s Club 

21 
(029-0209-0024) Housing 22 

(029-0209-0025) Housing 23 
(029-0209-0026) Housing 

24 
(029-0209-0027) Housing 25 

(029-0209-0028) Housing 26 
(029-0209-0029) Housing 

27 
(029-0209-0030) Housing 28 

(029-0209-0031) Housing 29 
(029-0209-0032) Housing 

30 
(029-0209-0033) Housing 31 

(029-0209-0034) Housing 32 
(029-0209-0035) Housing 

33 
(029-0209-0036) Housing 34 

(029-0209-0038) Housing 35 
(029-0209-0039) Housing 

36 
(029-0209-0040) Housing 37 

(029-0209-0041) Housing 38 
(029-0209-0042) Housing 

39 
(029-0209-0043) Housing 40 

(029-0209-0044) Housing 41 
(029-0209-0045) Housing 

42 
(029-0209-0046 Housing 43 

(029-0209-0047) Housing 44 
(029-0209-0048) Housing 

45 
(029-0209-0049) Housing 46 

(029-0209-0050) Housing 47 
(029-0209-0051) Housing 

48 
(029-0209-0052) Housing 49 

(029-0209-0053) Housing 50 
(029-0209-0054) Housing 

51 
(029-0209-0055) Housing 52 

(029-0209-0057) Housing 53 
(029-0209-0058) Housing 

54 
(029-0209-0059) Housing 55 

(029-0209-0060) Housing 56 
(029-0209-0061)  Housing 

57 
(029-0209-0062)  Housing 58 

(029-0209-0063)  Housing 59 
(029-0209-0064)  Housing 

60 
(029-0209-0065)  Housing 62 

(029-0209-0205)  Tennis Court 67 Housing 

C-47



 

 
US Army Garrison Fort Belvoir                                                                           Page 44 of 69 
Maintenance, Operation, and Development   
Programmatic Agreement (2010-1094) 

Facility Name  
or # 

(VA SHPO #) 
Property Type 

Facility Name  
or # 

(VA SHPO #) 

Property 
Type 

Facility Name  
or # 

(VA SHPO #) 
Property Type 

68 Housing 73 Garage 80 
(029-0209-0206) 

Visiting Officers’ 
Quarters 

81 
(029-0209-0207) 

Visiting Officers’ 
Quarters 85 Transformer 86 Transformer 

87 Transformer 89 Transformer 101 
(029-0209-0070) Housing 

102 
(029-0209-0071) Housing 103 

(029-0209-072)  Housing 104 
(029-0209-0073)  Housing 

105 
(029-0209-0074)  Housing 

106 
(029-0209-0075)  

 
Housing 

107 
(029-0209-0076)  

 
Housing 

108 
(029-0209-0077)  Housing 

109 
(029-0209-0078)  

 
Housing 110 

(029-0209-0079)  Housing 

111 
(029-0209-0081)  Housing 112 

(029-0209-0082)  Housing 114 
(029-0209-0083)  Housing 

115 
(029-0209-0084) Housing 116 

(029-0209-0085) Housing 117 
(029-0209-0086) Housing 

118 
(029-0209-0087) Housing 119 

(029-0209-0088) Housing 120 
(029-0209-0089) Housing 

121 
(029-0209-0091) Housing 122 

(029-0209-0092) Housing 123 
(029-0209-0093) Housing 

124 
(029-0209-0094) Housing 125 

(029-0209-0095) Housing 126 
(029-0209-0096) Housing 

127 
(029-0209-0097) Housing 128 

(029-0209-0098) Housing 129 
(029-0209-0099) Housing 

130 
(029-0209-0100) Housing 131 

(029-0209-0101) Housing 132 
(029-0209-0102) Housing 

133 
(029-0209-0103) Housing 134 

(029-0209-0104) Housing 135 
(029-0209-0105) Housing 

136 
(029-0209-0106) Housing 137 

(029-0209-0108) Housing 138 
(029-0209-0109) Housing 

139 
(029-0209-0110) Housing 140 

(029-0209-0111) Housing 141 
(029-0209-0112) Housing 

142 
(029-0209-0113) Housing 143 

(029-0209-0114) Housing 144 
(029-0209-0115) Housing 

145 
(029-0209-0116) Housing 146 

(029-0209-0117) Housing 147 
(029-0209-0118) Housing 

148 
(029-0209-0119) Housing 149 

(029-0209-0120) Housing 150 
(029-0209-0121) Housing 

151 
(029-0209-0122) Housing 152 

(029-0209-0123) Housing 153 
(029-0209-0124) Housing 

155 
(029-0209-0125) Housing 157 

(029-0209-0126) Housing 159 
(029-0209-0128) Housing 

161 
(029-0209-0129) Housing 162 

(029-0209-0130) Housing 163 
(029-0209-0131) Housing 

164 
(029-0209-0132) Housing 165 

(029-0209-0133) Housing 166 
(029-0209-0134) Housing 

167 
(029-0209-0135) Housing 168 

(029-0209-0136) Housing 169 
(029-0209-0137) Housing 

170 
(029-0209-0138) Housing 171 

(029-0209-0139) Housing 173 Garage-Residential 

174 Garage-Residential 175 Garage-
Residential 176 Garage-Residential 
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Facility Name  
or # 

(VA SHPO #) 
Property Type 

Facility Name  
or # 

(VA SHPO #) 

Property 
Type 

Facility Name  
or # 

(VA SHPO #) 
Property Type 

177 Garage-Residential 178 Garage-
Residential 

184 
(029-0209-0146) 

NCO Club 
 

187 
(029-0209-0319) 

Vehicle Maintenance 
Shop 188 Water Tank 189 

(029-0209-0320) 
Vehicle Maintenance 

Shop 

190 
(029-0209-0309) 

Vehicle Maintenance 
Shop 

191 
(029-0209-0148) Fire Station 195 

 Transformer 

196 Transformer 197 Transformer 198 Transformer 

201 
(029-0209-0149) Administrative 202 

(029-0209-0150) 
General 

Education 
203 

(029-0209-0151) Administrative 

204 
(029-0209-0152) General Education 205 

(029-0209-0153) 
General 

Education 
206 

(029-0209-0154) General Education 

207 
(029-0209-0155) General Education 208 

(029-0209-0156) 
General 

Education 
209 

(029-0209-0157) General Education 

210 
(029-0209-0158) Administrative 211 

(029-0209-0159) 
General 

Education 
212 

(029-0209-0160) Administrative 

213 
(029-0209-0161) Administrative 214 

(029-0209-0210) 
General 

Education 
215 

(029-0209-0329) Administrative 

216 
(029-0209-0162) Administrative 217 

(029-0209-0164) Garage 219 
(029-0209-0166) Theater 

220 
(029-0209-0210) General Education 221 

(029-0209-0211) 
Battalion 

Headquarters 
222 

(029-0209-0212) General Education 

223 
(029-0209-0213) General Education 240 

(029-0209-0356) Theater 246 
(029-0209-0331) Communications 

247 
(029-0209-0214) General Education 256 

(029-0209-0172) Post Office 257 
(029-0209-0173) General Education 

258 
(029-0209-0178) Administrative 263 

(029-0209-0350) GP Storage 264 
(029-0209-0215) GP Storage 

268 
(029-0209-0175) General Education 269 

(029-0209-0176) 
Post 

Headquarters 
270 

(029-0209-0177) General Education 

435 
(029-0209-0178) Chapel 436 

(029-0209-0179) Housing 437 
(029-0209-0180) Housing 

438 
(029-0209-0181) Housing 439 

(029-0209-0182) Housing 440 
(029-0209-0183) Housing 

441 
(029-0209-0184) Housing 451 

(029-0209-0247) Housing 452 
(029-0209-0248) Housing 

453 
(029-0209-0249) Housing 454 

(029-0209-0250) Housing 455 
(029-0209-0251) Housing 

500 
(029-0209-0187) Housing 501 

(029-0209-0189) Housing 502 
(029-0209-0190) Housing 

503 
(029-0209-0191) Housing 590 

(029-0209-0252) Housing 1156 
 Substation 

1157 
(029-0209-0203) Stand-by Generator 1158 

 
Electrical 
Storage 

1161 
(029-0209-0341) Red Cross 

1846 
(029-0209-0324) Pedestrian Bridge     

Non-contributing Resources 

65 
(029-0209-0349) Swimming Pool 66 

(029-0209-0349) 
Swimming 

Pool 
69 

(029-0209-0349) Snack Bar 

71 
(029-0209-0349) Swimming Pool 75 

(029-0209-0349) Filter House 77 Waste Water Pump 
Station 
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Facility Name  
or # 

(VA SHPO #) 
Property Type 

Facility Name  
or # 

(VA SHPO #) 

Property 
Type 

Facility Name  
or # 

(VA SHPO #) 
Property Type 

Non-contributing Resources 

No number (59 in 
total) Garages 183 Guard House 200 Recreation Center 

218 Memorial 224 Storage 226 Educational 

231 Administrative 232 Flag Pole 235 Administrative 

236 
(029-0209-0322) Swimming Pool 238 

(029-0209-0330) Administrative 249 Storage 

251 Storage 259 Recreational N/A Garage 

N/A Garage N/A Garage N/A Garage 

N/A Garage N/A Garage 457 
(029-0209-0277) Family Housing 

463 
(029-0209-0283) Garage 464 

(029-0209-0284) Garage 465 
(029-0209-0285) Garage 

466 
(029-0209-0286) Garage 467 

(029-0209-0287) Garage 468 
(029-0209-0288) Garage 

471 Infrastructure     

US Army Package Power Reactor Multiple Property (VA SHPO # 029-0193) 

7350 (formerly 
350) Sewage Pump Station 373 Sentry Station 380 General Education 

(General Admin) 

371 General Education 
(General Admin) 375 Pump house 384 Electronic Equipment 

Building 

372 SM-1 Plant 376 
Waste 

Retention 
Building 

  

Camp A.A. Humphreys Pump Station and Filter Building (VA SHPO # 029-0096) 

1400 Water Filtration 
Building 1424 Pump Station   

Fort Belvoir Military Railroad Multiple Property Listing (VA SHPO # 029-5648) 

1433 Railroad Bridge 2298 Railroad 
Bridge 2486 Railroad Bridge 

None Track Bed 7332 Coal Trestle   

Individually Eligible Buildings 

172 
Thermo-Con House 
(VA SHPO # 029-

5001) 
2287 

Amphitheater 
(029-0209-

0386) 
  

Note: 
 
1. Based on draft National Register nomination form which is under revision; therefore, the list of contributing and non-contributing 
resources is preliminary and subject to change.  
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ATTACHMENT D 
ARCHAEOLOGICAL RESOURCES ON FORT BELVOIR 

 
Summary of Archaeological Site Eligibility and Assessment Status  

National Register Status Number % 

Determined not eligible 140 46% 
Need further study 150 49.5% 
Determined eligible 12 4% 
Listed 1 0.3% 
Total 303  

National Register Listed and Eligible Archaeological Sites 

VASHPO # Context Notes 

Archaeological Sites Listed on the National Register  

44FX0004 Historic Listed in 1973. 

Archaeological Sites Determined National Register-Eligible 

44FX0012 Prehistoric 

Phase II conducted in 1996. The VASHPO conditionally concurred with a 
recommendation of eligibility in a letter dated 6/16/14. Because of the time elapsed 
since the Phase II, the VASHPO requested that a field assessment be conducted to 
verify the current condition of the site. In the meantime, the site is to be treated as 
eligible (VASHPO File 2014-0133). 

44FX1208 Historic Phase II conducted in 2002. The report was submitted to the VASHPO but as of the 
June 2014, a response was still pending. Follow-up with the VASHPO is needed.  

44FX1305 Prehistoric 

Phase II conducted in 1996. The VASHPO conditionally concurred with a 
recommendation of eligibility in a letter dated 6/16/14. Because of the time elapsed 
since the Phase II, the VASHPO requested that a field assessment be conducted to 
verify the current condition of the site. In the meantime, the site is to be treated as 
eligible (VASHPO File 2014-0133). 

44FX1314 Prehistoric 

Phase II conducted in 1996. The VASHPO conditionally concurred with a 
recommendation of eligibility in a letter dated 6/16/14. Because of the time elapsed 
since the Phase II, the VASHPO requested that a field assessment be conducted to 
verify the current condition of the site. In the meantime, the site is to be treated as 
eligible (VASHPO File 2014-0133). 

44FX1326 Historic 
Phase II for this site (Barnes/Owsley Site) conducted in 1995. The report found that 
the 17th- and 18th- century components of the site were eligible. Review and 
concurrence by the VASHPO is not documented. Follow-up is needed.  

44FX1328 Historic/Prehistoric 

Phase II conducted in 1991. The VASHPO found the site eligible as one site with 
44FX1327 in a letter dated 9/18/91 (VASHPO File 91-1117-F). However, in a letter 
dated 7/14/94 (VASHPO File 92-2348-F), 44FX1327 was found to be non-eligible. A 
Phase III investigation of 44FX1328 was performed in 2000. 

44FX1340 Historic 

Phase II conducted in 1996. The VASHPO conditionally concurred with a 
recommendation of eligibility in a letter dated 6/16/14. Because of the time elapsed 
since the Phase II, the VASHPO requested that a field assessment be conducted to 
verify the current condition of the site. In the meantime, the site is to be treated as 
eligible (VASHPO File 2014-0133). 

44FX1621 Historic/Prehistoric Phase II conducted in 1991. The VASHPO determined the site to be eligible in letters 
dated 9/18/91 (VASHPO File 91-1117-F) and 1/29/93 (VASHPO File 92-0931-F).  

44FX1908 Prehistoric Phase II conducted in 1993. The VASHPO concurred in letter dated 9/29/93 
(VASHPO File 93-2004-F.) 

44FX1925 Prehistoric 

Phase II conducted in 1996. The VASHPO conditionally concurred with a 
recommendation of eligibility in a letter dated 6/16/14. Because of the time elapsed 
since the Phase II, the VASHPO requested that a field assessment be conducted to 
verify the current condition of the site. In the meantime, the site is to be treated as 
eligible (VASHPO File 2014-0133).  
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VASHPO # Context Notes 

44FX1929 Prehistoric Phase II conducted in 2008. The VASHPO concurred in letter dated 2/7/08 (VASHPO 
File 2003-0021.) 

44FX3253 Prehistoric Phase II in 2008 (site was split from 44FX1929). The VASHPO concurred in letter 
dated 2/7/08 (VASHPO File 2003-0021.) 

 

Archaeological Sites Requiring Further Study 

Site Context Site Context Site Context 

44FX0010 Prehistoric 44FX0011 Prehistoric 44FX0035 Prehistoric 

44FX0230 Prehistoric 44FX0231 Prehistoric 44FX0460 Historic 

44FX0461 Historic 44FX0462 Historic 44FX0545 Prehistoric 

44FX0611 Historic/Prehistoric 44FX0629 Historic/Prehistoric 44FX0631 Historic 

44FX0637 Prehistoric 44FX0640 Historic/Prehistoric 44FX0641 Historic/Prehistoric 

44FX0642 Historic/Prehistoric 44FX0669 Historic 44FX0677 Prehistoric 

44FX0678 Prehistoric 44FX0679 Prehistoric 44FX0680 Historic/Prehistoric 

44FX0681 Historic/Prehistoric 44FX0705 Prehistoric 44FX0710 Historic 

44FX0739 Historic 44FX1077 Historic/Prehistoric 44FX1078 Prehistoric 

44FX1079 Prehistoric 44FX1080 Historic 44FX1081 Prehistoric 

44FX12103 Historic 44FX1213 Historic 44FX1301 Prehistoric 

44FX1302 Prehistoric 44FX1303 Historic/Prehistoric 44FX1304 Prehistoric 

44FX1306 Historic/Prehistoric 44FX1307 Prehistoric 44FX1308 Prehistoric 

44FX1309 Prehistoric1 44FX1310 Prehistoric 44FX1311 Prehistoric 

44FX1312 Prehistoric 44FX1313 Prehistoric 44FX1315 Historic/Prehistoric 

44FX1320 Prehistoric 44FX1321 Historic/Prehistoric 44FX1322 Prehistoric 

44FX1323 Historic  44FX1324 Historic 44FX1325 Prehistoric 

44FX1330 Prehistoric 44FX1331 Prehistoric 44FX1334 Prehistoric 

44FX1335 Prehistoric 44FX1336 Prehistoric 44FX1337 Historic/Prehistoric 

44FX1338 Historic/Prehistoric 44FX1339 Prehistoric 44FX1341 Prehistoric 

44FX1342 Prehistoric 44FX1343 Prehistoric 44FX1356 Prehistoric 

44FX1357 Prehistoric 44FX1434 Prehistoric 44FX1498 Prehistoric 

44FX1499 Prehistoric 44FX1500 Historic/Prehistoric 44FX1502 Prehistoric 

44FX1589 Historic/Prehistoric 44FX1630 Prehistoric 44FX1631 Prehistoric 

44FX1632 Historic/Prehistoric 44FX1633 Historic 44FX1634 Historic/Prehistoric 

44FX1635 Historic/Prehistoric 44FX1636 Historic/Prehistoric 44FX1637 Prehistoric 

44FX1638 Historic/Prehistoric 44FX1641 Prehistoric 44FX1642 Historic/Prehistoric 

44FX1643 Historic/Prehistoric 44FX1644 Historic 44FX1645 Prehistoric 
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Site Context Site Context Site Context 

44FX1646 Prehistoric 44FX1647 Prehistoric 44FX1649 Prehistoric 

44FX1650 Prehistoric 44FX1651 Historic 44FX1657 Historic 

44FX1658 Historic/Prehistoric 44FX1659 Prehistoric 44FX16771 Historic 

44FX1679 Prehistoric 44FX1681 Prehistoric 44FX1682 Prehistoric 

44FX1685 Prehistoric 44FX1686 Prehistoric 44FX1687 Prehistoric 

44FX1688 Historic 44FX1689 Prehistoric 44FX1691 Prehistoric 

44FX1693 Historic/Prehistoric 44FX1694 Historic/Prehistoric 44FX1696 Historic 

44FX1697 Historic/Prehistoric 44FX1698 Prehistoric 44FX1700 Prehistoric 

44FX1701 Prehistoric 44FX1704 Prehistoric 44FX1705 Prehistoric 

44FX1706 Prehistoric 44FX1707 Prehistoric 44FX1712 Prehistoric 

44FX1714 Prehistoric 44FX1717 Prehistoric 44FX1718 Historic 

44FX1719 Historic 44FX1720 Historic 44FX1723 Historic 

44FX1783 Historic 44FX1810 Historic/Prehistoric 44FX18982 Prehistoric 

44FX1899 Prehistoric 44FX1901 Prehistoric 44FX1902 Prehistoric 

44FX1903 Prehistoric 44FX1906 Prehistoric 44FX1909 Prehistoric 

44FX1910 Prehistoric 44FX1911 Historic/Prehistoric 44FX1912 Historic/Prehistoric 

44FX1914 Prehistoric 44FX1917 Prehistoric 44FX1919 Prehistoric 

44FX1920 Historic 44FX1924 Prehistoric 44FX1927 Prehistoric 

44FX1928 Prehistoric 44FX1930 Prehistoric 44FX1931 Prehistoric 

44FX1932 Historic/Prehistoric 44FX1935 Prehistoric 44FX1936 Prehistoric 

44FX1938 Prehistoric 44FX1945 Prehistoric 44FX1946 Prehistoric 

44FX1947 Historic 44FX1948 Historic 44FX1949 Prehistoric 

Notes: 
 
1. In a Phase II survey conducted in 1996, this site was recommended eligible. However, the VASHPO did not concur with this 
recommendation (letter dated 6/16/14) and requested that a new baseline study and additional research be conducted (VASHPO 
File 2014-033).  
 
2. Phase II conducted in 1997. The site was recommended non-eligible. No review of the report and finding by the VASHPO is 
documented. 
 
3. Phase II evaluation conducted in 1997. Recommended non-eligible with caveat due to lack of subsurface testing. The VASHPO 
did not concur (letter dated June 19, 1997). Further study is needed. 
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ATTACHMENT E 
HISTORIC PRESERVATION RESTRICTIONS DISTRICT MAP 
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ATTACHMENT F 
HISTORIC PRESERVATION RESTRICTIONS TABLE 

 
On-Post Historic Preservation Development Restrictions and Standards 

Map 
ID 

Preservation 
District 

Historic Properties 
Identified 

Historic 
Preservation 
Restriction 
Archeology 

Historic 
Preservation 
Restriction 
Architectural 
Resources 

Historic 
Preservation 
Restrictions Visual  

Historic 
Preservation 
Restrictions 
Auditory 

Historic 
Preservation 
Restriction Land 
Use 

 1 

Davison Army 
Airfield 

Archeological Sites. 
No Historic 
Architectural 
Resources. 

No ground disturbance 
within 50 feet of 
archeological sites. 
 

N/A Building Height 
Limits: Airfield height 
restrictions with 
exception of control 
tower. 

Undertakings resulting 
in sustained increases 
in air operations will 
require full Section 106 
consultation. 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
 

2  

Golf 
Course/Nation
al Museum of 
the US Army 

Archeological Sites. 
Historic 
Architectural 
Resources: Fort 
Belvoir Military 
Railroad 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

Building Height 
Limits: Airfield height 
restrictions. 
 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
 

3  
Intelligence Archeological Sites. 

No Historic 
Architectural 
Resources. 

N/A 

4  

Defense 
Logistics 
Agency/Intelli
gence Security 
Command 

Archeological Sites. 
Historic 
Architectural 
Resources: Fort 
Belvoir Military 
Railroad 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

 5 
North Post 
Community 
Support 

Archeological Sites. 
No Historic 
Architectural 
Resources. N/A 

 

Building Height Limit: 
230 feet Above Sea 
Level (ASL) 
 

6  
North 
Residential 

Archeological Sites. 
Historic 
Architectural 
Resources: 
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Woodlawn Historic 
District 

7  

Lower North 
Post 

Archeological sites. 
Historic 
Architectural 
Resources: 
Woodlawn United 
Methodist Cemetery, 
Woodlawn Quaker 
Meetinghouse, 
Woodlawn Historic 
District, 
Amphitheatre & Fort 
Belvoir Military 
Railroad 

No ground disturbance 
within 50 feet of 
archeological sites or 
within 50 feet of the 
Woodlawn Quaker 
Meeting House or the 
Woodlawn United 
Methodist Cemetery 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

Building Height 
Limits: 190 feet Above 
Sea Level (ASL) 

No weekend 
construction within 1/2 
mile of Woodlawn 
Quaker Meeting House 
or Woodlawn United 
Methodist Cemetery. 
All other future 
development shall be 
consistent with the 
Future Land Use 
identified in Chapter 3. 

Fremont field shall be 
used for ball fields and 
event fields. No 
development between 
Lampert Road and 
Goethals Road and 
between Woodlawn 
and Franklin Roads. 
Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

8  

Southwest 
Area 

Archeological Sites. 
Historic 
Architectural 
Resources: Pohick 
Church 

No ground disturbance 
within 50 feet of 
archeological sites. 
 

N/A No development within 
1/4 mile of Pohick 
Church.  Building 
Height Limit: 200 feet 
Above Sea Level 
(ASL) 

No development within 
1/4 mile of Pohick 
Church. All other 
future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
 

9  

1400 West Archeological Sites 
& Historic 
Architectural 
Resources: 
Humphreys Pump 
Station Complex  & 
Fort Belvoir Military 
Railroad 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

Building Height 
Limits: 215 feet Above 
Sea Level (ASL) to the 
west of Gunston Road 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

10  

1400 East Archeological Sites 
& No Historic 
Architectural 
Resources 

No ground disturbance 
within 50 feet of 
archeological sites. 

N/A 
 

Building Height 
Limits: 180 feet Above 
Sea Level (ASL) to  the 
east of Gunston Road 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

No development 
allowed between Route 
1 and First Street. 
Vegetative screening 
shall be retained to 
greatest extent possible. 
Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

11  
Medical 

No Archeological 
Sites. Historic 
Architectural 
Resources. Proximity 
to Woodlawn Quaker 
Meetinghouse and 
Woodlawn Historic 
District. 
 

N/A Building Height: 220 
feet Above Sea Level 
(ASL) 

No weekend 
construction within 1/2 
mile of Woodlawn 
Quaker Meeting House. 
All other future 
development shall be 
consistent with the 
Future Land Use 
identified in Chapter 3. 
 

12  

South Post 
Community 
Support 

No ground disturbance 
within 50 feet of 
archeological sites. 

Building Height 
Limits: 180 feet Above 
Sea Level (ASL) 

Area to the east of 
Halleck Road shall be 
reserved for ball fields. 
Vegetative screening 
shall be retained to 
greatest extent possible. 
No development 
allowed between Route 
1 and Casey Road. 
Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
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13  

Industrial 
Area 

Archeological Sites. 
Historic 
Architectural 
Resources. Contains 
portions of Fort 
Belvoir Historic 
District & the Fort 
Belvoir Military 
Railroad 

No ground disturbance 
within 50 feet of 
archeological sites. 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

New construction 
adjacent to historic 
district shall conform to 
the Installation Design 
Guide. Building Height 
Limits: 260 Above Sea 
Level (ASL) 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

14  

Town Center No Archeological 
Sites. Historic 
Architectural 
Resources: Contains 
portions of Fort 
Belvoir Historic 
District. 

N/A New construction 
adjacent to historic 
district conform to the 
Installation Design 
Guide and be 
compatible in size and 
massing to adjacent 
historic district. New 
construction within the 
historic district shall 
conform to  the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District.  

Development between 
Belvoir and Middleton 
Roads north of 16th 
Street should be 
recreational in nature. 
Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

15  

Historic Core No Archeological 
Sites. Historic 
Architectural 
Resources: Fort 
Belvoir Historic 
District. 

N/A All undertakings shall 
conform to  the 
Secretary of Interior's 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District.  

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 
No development shall 
occur on P1 parade 
field.  

16  

300 Area Archeological Sites. 
Historic 
Architectural 
Resources: SM-1 
Reactor Complex 
(349, 371-374, 380, 
7350, & Pier) and 
Fort Belvoir Military 
Railroad. No ground disturbance 

within 50 feet of 
archeological sites. 

Maintenance, repair, 
and additions to 
historic properties shall 
conform to the 
Secretary of Interior’s 
Standards and the 
Design Guidelines for 
DoD Historic Buildings 
and District. Additional 
requirements are set 
forth in the Fort 
Belvoir Installation 
Design Guide. 

Building Height 
Limits: New 
construction height will 
not exceed 90 feet. 
New construction 
within 300 feet of 
shoreline shall require 
additional Section 106 
consultation.  Future development 

shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

17  

Admin. 
Campus 

Archeological Sites. 
No Historic 
Architectural 
Resources. 
 

N/A 
 

Building Height 
Limits: 210 feet Above 
Sea Level (ASL) 
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18  

Community 
Activities 

Archeological Sites. No 
Historic Architectural 
Resources. 
 

No ground disturbance 
within 50 feet of 
archeological sites. 

N/A 
 

New construction 
height will not exceed 
90 feet. New 
construction adjacent to 
historic district 
conform to the 
Installation Design 
Guide and be 
compatible in size and 
massing to adjacent 
historic district. New 
construction within 300 
feet of shoreline shall 
require additional 
Section 106 
consultation.  

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

Future development 
shall be consistent with 
the Future Land Use 
identified in Chapter 3. 

19  

Recreation  New construction 
height will not exceed 
90 feet. New 
construction adjacent to 
historic district 
conform to the 
Installation Design 
Guide and be 
compatible in size and 
massing to adjacent 
historic district. New 
construction over 1-
story within 300 feet of 
shoreline shall require 
additional Section 106 
consultation.  

20  

Fort Belvoir 
North Area 

No Archeological Sites. 
No Historic 
Architectural 
Resources. 

N/A Additional 
requirements are set 
forth in Fort Belvoir 
Installation Design 
Guide. 

N/A 

 

Family 
Housing 
Areas 

Archeological Sites. 
Historic Architectural 
Resources: Historic 
Landscapes and 
Historic Architectural 
Resources. 

All undertakings shall comply with existing Privatized Housing Programmatic Agreement. 

 Privatized 
Army 
Lodging 
Areas 

No Archeological Sites. 
Historic Architectural 
Resources. 

All undertakings shall comply with existing Privatized Army Lodging Programmatic Agreement. 
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ATTACHMENT G 
SUGGESTED MITIGATION STRATEGIES 

 
The strategies listed below are recommendations for mitigating adverse effects to 
historic properties both on and off Fort Belvoir. The Fort Belvoir Cultural Resource 
Manager through discussion with consulting parties may select a strategy listed below 
or propose other innovative and creative strategies depended on the undertaking and 
adverse effect being mitigated.  
 

 On-Site Interpretation 
o Historic Markers 
o Interpretive Signage/Displays  

 Public Education & Awareness 
o Pamphlets 
o Website 
o Directional Signage 
o Emerging Technology (Virtual Tours, Smart Phone Apps) 

 Installation Education & Awareness 
o Cultural Resource Training (Tenant Agencies and/or Garrison Staff) 
o Training/Awareness Videos 

 Construction/Repair 
o Repairs/Renovation/Rehabilitation of existing historic property/properties 
o Removal/Replacement/Rehabilitation of existing inappropriate 

materials/repairs 
o Restoration of existing heritage trails 

 District Enhancements 
o Existing Condition Studies 
o District Markers for Buildings 

 Viewshed Mitigations 
o Buffer/Open Space Creation 
o Existing Viewshed Restoration/Improvement 

 Archaeology 
o Conduct Archaeological Study (Phase I, II, or III) 
o Archaeological Collections Upgrades 

 Research/Reports 
o HABS/HAER/HALS on impacted property or associated historic property 
o Context Studies 
o  National Register Nomination 
o Revise Existing National Register Nomination 
o Historic Records Upgrade/Database Creation 
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 Partnerships   
o Develop Protective and Interpretive Programs in Partnership with Adjacent 

Historic Property Owners/Stewards 
o Provide Easements for Access to, and/or Protection of, Historic or 

Archaeological Sites on Fort Belvoir land that have value to the Interested 
Public and/or Descendants of Historic Owners/Occupants of Fort Belvoir 
Lands 

o Provide “Program Accessibility” (or virtual accessibility) to Historic or 
Archaeological Sites where security prohibits direct access to the public or 
descendant community 

Additional mitigation guidance can be obtained from the Department of Defense 
Legacy Resource Management Program Cultural Resources Public Outreach and 
Interpretation Source Book. 
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ATTACHMENT H 
EXEMPT – NO ADVERSE EFFECT ACTIVITIES 

 
The following activities have little reasonable potential to adversely affect an 

historic property’s National Register qualifying characteristics, when carried out as 
described and in accordance with the Design Guidelines for Department of Defense 
Historic Buildings and Districts, the Secretary of the Interior’s Standards, and the 
Historic Preservation Restrictions (HPR) outlined in Table 2-1 and Figures 2.15-16 of 
the RPMP Vision and Development Plan. These activities shall require no further action 
in accordance with Stipulation III.B of this Agreement. To meet this determination, all 
work on historic properties must meet the Secretary of the Interior’s Standards for the 
Treatment of Historic Properties and be consistent with the applicable NPS Preservation 
Briefs series. 
 
1.  Site Maintenance and Improvements 
 
Building removal: The following activities are exempt: 
  
 Demolition of buildings, structures, or facilities that are not listed, not determined 

eligible for listing in the National Register of Historic Places, or do not contribute to 
the National Register significance of historic properties. 

 NOTE:  Removal of buildings, structures, or facilities that lie within a listed or eligible 
historic district shall require review through Stipulation III.B.iii to ensure the National 
Register significance of the historic district will not be adversely affected. 

 
Streets, driveways, alleys, and parking areas: The following activities are exempt: 
 
 Routine road maintenance, repair, and resurfacing where work is confined to 

previously maintained surfaces, ditches, culverts, and cut and fill slopes where there 
are no known historic properties or historic properties would not be affected because 
proposed work is clearly within disturbed context. 

 Placing marl, gravel, or shell on dirt roads or lots where no new ground disturbance 
will occur. 

 Repair of existing concrete or asphalt surfaces for curbs, gutters, and retaining walls. 
 Maintenance, repair, and in-kind replacement of non-character-defining street lights, 

traffic signals, and traffic signs. 
 Installation of curb cuts. 
 NOTE:  Work shall replace existing materials in kind and attempt match the existing 

character and design to the greatest extent possible. 
 
Landscaping: The following landscaping activities are exempt: 
 
 Mowing, trimming, and pruning of grass, shrubs, or trees. 
 Routine vegetation control activities. 
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 Maintenance and repair of existing landscape features, including planting, walkways, 
and statuary. 

 Routine maintenance and repair of existing trail systems, including removal of 
downed trees and debris. 

 Repairs to or in-kind replacement of walks and steps, provided work does not 
involve the removal of historic or character-defining materials. 

 NOTE: installation of new landscape features at an historic property or within an 
historic landscape shall require review through Stipulation III.B.iii. 

  
Erosion control: The following activities are exempt: 
 
 General erosion control activities such as gravel or riprap placement on slopes, 

where minimal grading or preparation is required and no archaeological sites are 
present. 

 Planting or seeding ground cover, and cleanout of existing drainage ditches. 
 
Fencing: The following activities are exempt: 
 
 Maintenance and in-kind repair of existing fencing and installation of new chain link 

or post and rail fencing. 
 Installation of new fencing provided no identified archaeological sites are present. 
 NOTE:  Installation of new fencing on the grounds of an historic property or within 

the viewshed of adjacent historic properties shall require review through Stipulation 
III.B.iii. 

 
Park and playground equipment: The following activities are exempt: 
 
 Repair or comparable replacement of existing park and playground equipment, 

excluding buildings (see above). 
 
Placement of temporary structures: The following activities are exempt: 
 
 Temporary parking or placement of mobile homes, tents, and portable structures on 

extant parking lots or other surfaces that does not require new ground disturbance or 
is not on a known archaeological site. 

 Installation of temporary construction-related structures (not to be in place for more 
than two years), including scaffolding, barriers, screening, fences, protective 
walkways, signage, office trailers, or restrooms that will not require or cause new 
ground disturbance. 

 NOTE:  Temporary structures constructed within the viewsheds of adjacent historic 
properties shall require review through Stipulation III.B.iii and any applicable 
agreement documents already protecting those viewsheds. 
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Water systems: The following activities are exempt: 
 
 Changes to water systems, including siting, installation, maintenance, repair, 

removal, and operation of plant water systems including, but not limited to, water 
wells, cooling water systems, potable water systems, storm sewers, waste water 
treatment systems, plant drainage, and plumbing. 

 NOTE:  Changes that may affect the historic qualities of a property shall require prior 
review through Stipulation III.B.iii. 

 NOTE:  The installation of new water systems has the potential to affect previously 
undiscovered archaeological resources and should follow Stipulation VI concerning 
Post-Review Archaeological Discoveries. 
 

Electrical systems: The following activities are exempt: 
 
 Changes to electrical systems, including siting, installation, maintenance, repair, 

removal, and operation of electrical distribution systems including, but not limited to, 
transformers, conduit boxes, utility poles, generators, and underground lines. 

 NOTE:  Changes that may affect the historic qualities of a property shall require prior 
review through Stipulation III.B.iii. 

 NOTE:  The installation of new electrical systems has the potential to affect 
previously undiscovered archaeological resources and should follow Stipulation VI 
concerning Post-Review Archaeological Discoveries. 

 
2.  New Construction 
 
The following activities are exempt: 
 
 New construction outside of a listed or eligible historic district, not adjacent to an 

individual historic property or within the viewshed of adjacent historic properties 
provided such new construction does not directly impact or alter contributing 
resources as called for in the Secretary of the Interior’s Standards for Rehabilitation. 

 NOTE:  New construction within the viewsheds of adjacent historic properties shall 
require review through Stipulation III.B.iii and any applicable agreement documents 
already protecting those viewsheds. 

 
 
3.  Exterior Building Maintenance and Rehabilitation  
 
Building maintenance and repair: The following activities are exempt: 
 
 General maintenance and repair of non-historic buildings and facilities, which 

includes but is not limited to painting; siding; roofing; door, ceiling, wall, window, floor 
covering repair/replacement; elevator repair; filter and light replacement; repairs to 
existing equipment. 

 Repair or in-kind replacement of existing signs or awnings. 
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Lighting: The following activities are exempt: 
 
 Changes to interior and exterior lighting systems including replacement of or 

modification to lighting systems in all buildings and facilities, so long as no historic 
fabric is disturbed. 

 Repair or in-kind replacement of existing significant, character-defining, or 
contributing exterior light fixtures. 

 
Foundation repair: The following activities are exempt: 
 
 Below-grade repairs of all types of foundations, so long as work is confined to 

existing builder’s trench and does not impact or otherwise alter previously identified 
archaeological sites. 

 
Windows and doors: The following activities are exempt: 
 
 Repair of windows and doors, including caulking and weather stripping of existing 

window or door frames, and installation of new glass in existing sashes or doors, 
including retrofitting for double and triple glazing, and replacement of glazing putty. 

 Installation of exterior storm windows and doors on historic buildings or structures, 
provided they conform to the shape and size of the historic windows and doors, and 
that the meeting rails of storm windows coincide with those of existing sash, and that 
their installation will not permanently damage historic elements. 

 Installation of door or window locks or electronic security apparatus. 
 NOTE:  Replacement of windows and doors at an historic property shall require 

review through Stipulation III.B.iii. 
  
Walls and siding: The following activities are exempt: 
 
 Repair of wall or siding material or in-kind replacement of deteriorated siding or trim 

on historic buildings or structures. 
  
Painting/lead paint abatement: The following activities are exempt: 
 
 Removal of exterior or interior paint by non-destructive means, limited to hand 

scraping, low pressure water wash (less than 200 p.s.i.), or paint-removal chemicals, 
provided that the removal method is consistent with the provisions of 24 CFR § 
35,“Lead-Based Poisoning Prevention in Certain Residential Structures,” including § 
35.140, “Prohibited methods of paint removal.”  

 All lead paint abatement done in accordance with Chapter 18 of HUD’s Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing, “Lead 
Hazard Control and Historic Preservation” and carried out in accordance with 
Preservation Brief #37: Appropriate Methods for Reducing Lead Paint Hazards in 
Historic Housing. 
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 Application of exterior paint to previously painted surfaces when no historic 
decorative paint schemes, such as graining, stenciling, marbling, etc., are to be 
covered. 

 
Porches: The following activities are exempt: 
 
 Repair or in-kind replacement of existing porch elements on historic buildings or 

structures, such as columns, flooring, floor joists, ceilings, railing, balusters and 
balustrades, and lattice. 

 
Roofing: The following activities are exempt: 
 
 Repair or in-kind replacement of roof cladding and sheeting, flashing, gutters, soffits, 

and downspouts on historic buildings or structures with no change in roof pitch or 
configuration. 

 Repair or re-framing of structural roof elements as required to improve the drainage 
and durability of the roof, as long as the appearance of the roof lines visible from the 
front elevation and from other prominent, visible points (for example, the exposed 
side façade on a corner lot) is not affected. 

 New installation of gutters and down spouts, as long as this does not damage 
historic materials or require removal of historic features. 

 
Americans with Disabilities Act and Architectural Barriers Act access: The following 
ADA/ABA activities are exempt: 
 
 Repair or in-kind replacement of existing ADA/ABA ramps, unless the ramps are to 

be substantially modified. 
 Installation of new ADA/ABA ramps, when the following considerations apply:  

1) The ramp will not be a permanent addition to the property;  
2) No historic fabric will be permanently damaged in the installation or use of the 

ramp;  
3) Every reasonable effort will be made to construct and finish the ramp in a 

manner that will result in a minimal amount of visual and physical impact on 
the property, through design considerations, use of materials, and painting 
wooden ramps whenever possible. 

 
Repointing: The following activities are exempt: 
 
 Repair or repointing of chimneys or other masonry features on historic buildings or 

structures with the design, size, shape, materials, and repointing to match the 
original in color, texture, and tooling, and, for historic properties, following the 
recommended approaches in Preservation Brief No. 2 Repointing Mortar Joints in 
Historic Brick Buildings. 
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Mothballing: The following activities are exempt: 
 
 Securing or mothballing an historic property by boarding over window and door 

openings, making temporary roof repairs, and/or ventilating the building. 
 NOTE:  For historic buildings, mothballing procedures will follow Preservation Brief 

No. 31, “Mothballing Historic Buildings” or require review through Stipulation III.B.iii. 
 
 
4.  Interior Maintenance and Rehabilitation 
 
Energy conservation and Green Building technologies:  The following activities are 
exempt: 
 
 Incorporation of green building technologies to existing historic buildings or 

structures seeking certification under the U.S. Green Building Council’s Leadership 
in Energy and Environmental Design (LEED) standards for environmentally 
sustainable construction, provided such construction does not alter or detract from 
the qualities that contribute to the significance of the historic property(ies). 

 Energy conservation measures, including modifications to the heating, ventilation, 
and air conditioning (HVAC) control systems and conversions to alternative fuels, 
provided that these elements do not detract from qualities that contribute to the 
significance of the historic property(ies). 

 Installation of non-spray insulation in ceilings and attic spaces. 
 NOTE:  Changes that may affect those historic qualities of a property shall require 

review through Stipulation III.B.iii. 
 
Mechanical systems:  The following activities are exempt: 
 
 Installation, replacement or repair of plumbing, HVAC systems and units, electrical 

wiring and fire protection systems, provided no structural alterations or damage to 
historic material are involved. 

 Restroom improvements, provided the work is contained within the existing restroom 
walls. 

 NOTE:  For historic properties, work must be done according to the NPS 
preservation briefs and there should be no intrusion into the primary spaces of the 
building. 

 
Electrical: The following activities are exempt: 
 
 Maintenance, repair, removal, modification, upgrading or replacement of plant and 

building interior electrical systems (e.g., building conduit, wiring and lighting, 
emergency lighting, etc.) in all buildings and structures. 

 Upgrading or adding additional above and/or below ground electrical connections 
between or among existing buildings and new construction. 
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 NOTE:  Changes that may affect the historic qualities of a property shall require prior 
review through Stipulation III.B.iii. 

 NOTE:  The installation of new external electrical connections below ground has the 
potential to affect previously undiscovered archaeological resources and should 
follow Stipulation VI concerning Post-Review Archaeological Discoveries. 

 
Retrofitting: The following activities are exempt: 
 
 Siting, installation, maintenance, repair, removal or replacement of communications 

and computer systems, including public address systems, facsimile systems, 
microwave and radio systems, fiber-optic cables, and phone systems. 

 
Fire detection and suppression: The following activities are exempt: 
 
 Changes to fire detection and suppression systems including routine upgrades and 

modifications to fire alarm systems, smoke detectors, and sprinkler systems. 
 
Health and Safety: The following activities are exempt: 
 
 General clean-up, encapsulation, and removal and disposal of asbestos-containing 

materials from buildings and structures, provided this does not involve removal or 
alteration of significant historic elements (for lead paint abatement, see above). 

 NOTE:  Additional review through Stipulation III.B.iii shall not be required if the 
treatment to prevent the entry of radon gas into the building is through the basement 
floor and does not damage or conceal any historic material. 

 
Interior spaces: The following activities are exempt: 
 
 Replacement of kitchen or bathroom facilities and fixtures, provided the work is 

contained within the existing bathroom and significant historic fabric will not be 
damaged, altered, or removed. 

 Repair or in-kind replacement of interior surface treatment, such as floors, walls, 
ceilings, plaster and woodwork. 

 Installation of grab bars and other minor interior modifications necessary for disabled 
accessibility. 

 
Basement: The following activities are exempt: 
 
 Installation or repair of concrete basement floor in an existing basement, provided no 

historic materials are damaged. 
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5.  General 
 
Antiterrorism and force protection measures: The following activities are exempt: 
 
 Antiterrorism and force protection measures designed and constructed to prevent or 

mitigate hostile actions, including cyber threats, as well as to increase capacity and 
protection for access control, provided such construction does not alter or detract 
from the qualities that contribute to the significance of the historic property and/or 
structure. 

 NOTE:  Changes that may affect those historic qualities of a property shall require 
review through Stipulation II.B.ii. 

 
Wildlife habitat conservation: The following activities are exempt: 
 
 Maintenance and repair of existing property, wetlands and stream channels.  
 Installation of nesting platforms and boxes.  
 Installation of animal-secure fencing or barriers, when consistent with fencing 

provisions (see above). 
 NOTE:  Additional review through Stipulation III.B.iii shall be required if new or 

expanded wetlands are proposed, to ensure archaeological properties will not be 
adversely affected. 
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ATTACHMENT I 
SAMPLE STREAMLINED CONSULTATION FORM 

 
 
Fort Belvoir Maintenance, Operation and Planning (MOD) Programmatic Agreement (PA) 

Streamlined Section 106 Consultation Form 

Project Title: Brief title that accurately portrays the proposed undertaking/project 

Project Number: 20XX-XXX (A project number to help with tracking in the biannual report) 
Project Description: A brief description of the project will be provided. The description will 
capture the scope of the undertaking as outlined in 36 CFR § 800.XX.This description may 
include detailed measurements and descriptions as required. 

Area of Potential Effect Description: This section will provide a brief description of the Area 
of Potential Effect and provide the reviewer with a justification for its boundaries. 

Area of Potential Effect Map Provided?   YES  NO 
Historic Properties Identified: List/description of those historic properties identified within or 
adjacent to the Area of Potential Effect. This list will include all buildings, structures, sites and 
objects as required. This item will also identify determinations made on these properties as 
applicable. 

Determination: 

No Adverse Effect Exemption: Reference to No Adverse Effect Exemptions provided in 
Attachment XX of the PA will be provided for reference  

 

In accordance with Stipulations I and II of the Programmatic Agreement Among US Army 
Garrison Fort Belvoir, the Virginia State Historic Preservation Officer, the Maryland State 
Historic Preservation Officer, the Catawba Tribal Historic Preservation Officer, and the 
Advisory Council on Historic Preservation for the Maintenance, Operation and Development of 
Lands Covered by the Fort Belvoir Real Property Master Plan, the installation Cultural 
Resources Manager (CRM) has review the following undertaking for compliance with Section 
106 of the National Historic Preservation Act (NHPA) using the streamlined consultation 
process. 

 No Historic Properties Affected – CRM has evaluated the Area of Potential Effect (APE) in a 
manner consistent with 36 CFR 800.4 and determined that there are no historic properties 
present. 

 No Adverse Effect – Non-Exempt Activities – CRM has evaluated the APE and determined 
the undertaking conforms to the Historic Preservation Restrictions (HPR) outlined in the MOD 
PA for No Adverse Effect (NAE). 

 No Adverse Effect – Exempt Activity – CRM has evaluated the APE and determined the 
undertaking conforms to the HPR outlined in the MOD PA for NAE and is considered an 
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Additional Consulting Parties: Copies of this correspondence have been sent to the following 
appropriate consulting parties for review and comment. 

 Fairfax County 
 National Trust for Historic Preservation 
 Woodlawn & Frank Lloyd Wright's Pope-Leighey House 
 Alexandria Friends Meeting House 
 Ms. Martha Catlin 
 Gunston Hall 
 Gum Springs Historical Society  
 Mount Vernon Ladies Association 
 Pohick Church 
 Woodlawn Baptist Church 
 Historical Society of Fairfax County 
 Woodlawn United Methodist Church 

Tribal Consultation: When applicable an additional consultation letter has been also been sent 
to the following Tribal Historic Preservation Offices: 

 Catawba Indian Nation  ____________________________________  N/A 

 

VDHR File #: _______________ 
VDHR has reviewed the above referenced project and concurs with the Army’s determination using 
the streamlined consultation process. 
 

 
_________________________________________     __________ 

Marc Holma, Architectural Historian       Date 
Office of Review and Compliance 

Virginia Department of Historic Resources 
 

MDHT File #: _______________ 
MDHT has reviewed the above referenced project and concurs with the Army’s determination using 
the streamlined consultation process. 
 

_________________________________________     __________ 
Amanda Apple, Preservation Officer       Date 

Maryland Historical Trust 
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ATTACHMENT J 
FORT BELVOIR UNANTICIPATED DISCOVERIES POLICY  

 
Fort Belvoir’s policy on unanticipated discoveries is set forth in a Garrison Policy 

Memorandum, which is updated and resigned with every change of command.  The Fort 
Belvoir Integrated Cultural Resources Management Plan (ICRMP), Standard Operating 
Procedure 7 provides guidance on procedures to follow in the event of unanticipated 
discovery of archaeological materials or human remains during an excavation activity.  
A copy of the current Fort Belvoir Unanticipated Discoveries Policy Memorandum is 
maintained in Appendix IX.  Policy Memorandum #26, included below, is the current 
document at the time of execution of this PA. 
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D.1 OVERVIEW 
This appendix summarizes the methodology used to assess transportation system impacts for EIS Proposed 
Action, which is to implement the Fort Belvoir Real Property Master Plan update. It also includes 
summaries of transportation projects in the study area that were relevant to this process. This information is 
also provided in Chapter 5 of the RPMP Fort Belvoir Transportation Management Plan (TMP) (US Army, 
2014c). The results of the analysis are reported in Section 3.4 of this EIS as well as in Chapter 5 of the TMP. 

The goal of the transportation analysis was to assess the transportation system impacts of future growth at 
Fort Belvoir that would result from implementing the RPMP in the short term (2013-2017) and the long 
term (2017-2030). The transportation analysis was done for several purposes: 

 As part of the master planning process, to identify locations on Fort Belvoir where short-term and 
long-term transportation improvements are required to maintain acceptable levels of service. 

 For the travel demand management (TDM) component of the RPMP TMP, to measure the effects 
of reducing single occupancy vehicle (SOV) trips during peak hours as a result of TDM actions. 

 For the EIS process, to identify impacts on transportation facilities that would result from 
implementing the EIS alternatives in order to aid agency decision making on the Proposed Action 
and alternatives.  

The transportation system impact analysis employed two different but overlapping analysis methods:  

 For the short-term (2017) traffic analysis, traffic count data from 76 traffic survey locations were 
analyzed using the Synchro 8 Traffic Signal Timing Analysis Software (Synchro 8) program for the 
intersections and Highway Capacity Manual (HCM) software for roadway merge/diverge/weave 
areas. These programs simulated existing conditions and analyzed traffic operations by calculating a 
series of parameters that describe the operational characteristics by vehicle delay and level of 
service (LOS). There are six LOS classifications, “A” (representing the best conditions) through “F” 
(representing the worst conditions). The result was 2013 No-Build delay and LOS data for the 76 
sites. The Synchro and HCM programs then were used to estimate 2017 intersection and 
ramp/diverge/merge delays and LOS for the 76 sites. The regional model results were used to 
determine traffic background growth factors and other adjustments to the programs.  

 The National Capital Transportation Planning Board (TPB) regional travel demand forecasting 
model Version 2.3.39 was used to project the long-term (2030) transportation system impacts of 
implementing new projects on Fort Belvoir and to provide 2017 (short-term) traffic volume 
estimates to guide the 2017 short-term traffic analysis. The regional travel demand model includes 
future programmed transportation improvements, and Metropolitan Washington Council of 
Government (MWCOG) estimates of future land use patterns, population, and employment. This 
was especially important for the Fort Belvoir area, where a major new road was being built at the 
time of writing (formerly known as Mulligan Road and dedicated as Jeff Todd Way in August 
2014. Due to the date of writing, this facility is refered to by its former name of Mulligan Road 
throughout this appendix), and other major improvements (the widening of US Route 1 with 
inclusion of dedicated transit right-of-way) are underway, which will influence future traffic 
patterns.  

The long-term traffic conditions in the study area were evaluated in terms of estimated volume-to-
capacity (V/C) ratios for the AM and PM peak hours in 2030, under the No-Build and Build 
Alternatives. Because of the uncertainty associated with these forecasts of 2030 conditions, three 
categories of V/C ratios were used: Under Capacity, (LOS range A-D), Near Capacity (LOS E), and 
Over Capacity (LOS F). 

Estimates were developed for 2017 and 2030 for the No-Build condtion (the EIS No Action Alternative) 
and for EIS Alternatives 1, 2, and 3:  
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 No-Build Conditions - This scenario reflects the roadway network improvements under 
construction and those in advanced stages of plan development, and the continued construction of 
new buildings outside of Fort Belvoir. Within Fort Belvoir, the existing 140 DoD tenants, 
representing the bulk of Fort Belvoir’s workforce and defined largely of professional/administrative 
uses, the housing areas and community uses that serve the Soldiers, Families, and the workforce, 
will all remain in place. 

 Alternative 1 – Full Implementation – the Preferred Alternative. Full Implementation of the 
proposed short-range projects would increase the installation employment from roughly 39,000 in 
2012 by approximately 5,000 to 44,000 by 2017, while the proposed long-range projects would add 
approximately 12,000, bringing the total 2030 workforce to 56,000. 

 Alternative 2 – Modified Long Range Plan. The proposed projects would increase the installation 
employment by approximately 4,000 to 43,000 by 2017 and by approximately 7,000 to 50,000 by 
2030. 

 Alternative 3 – Modified Short Range Plan. The proposed projects would increase the installation 
employment by approximately 1,200 to 40,000 by 2017 and by approximately 14,000 to 55,000 by 
2030. 

The following sections provide details on the transportation system impact analysis process. 

D.2 RELEVANT STUDIES 
The existing transportation system in the Fort Belvoir area has been evaluated in many previous studies. 
These studies have investigated the existing and proposed transit network, roadway improvements, and the 
effect of new developments on the transit and roadway networks. The following studies have been 
summarized, including the relevance of each to the transportation impact analysis process: 

 2013 Virginia Department of Rail and Public Transportation Route 1 Multimodal Alternatives 
Analysis (VDRPT, 2014) 

 2012 US Route 1 Countywide Transit Network Study (FCDOT, 2013) 

 2012 US Route 1 Widening Study and Environmental Assessment (EA) and Appendix: Final 
Transportation Technical Report (USDOT, FHWA, 2012) 

 2012 Environmental Assessment for the Expansion of U.S. Army Intelligence and Security 
Command Headquarters Facilities (US Army, 2012f) 

 2011 Environmental Assessment I-95 HOT Lanes Project (VDOT, 2011) 

 2010 Fort Belvoir Comprehensive Traffic Engineering Study (US Army, 2010o) 

 2010 Commissary/Post Exchange Traffic Impact Study (Civiltech, 2010) 

 2010 Fairfax County Parkway Traffic Technical Report (FCDOT, 2010) 

 2009 Museum Interchange Analysis - Subsequent Study at Fairfax County Parkway and Kingman 
Road (Gorove/Slade, 2009) 

 2008 Museum Corridor Study (Gorove/Slade, 2008) 

 2008 National Geospatial-Intelligence Agency Traffic Analysis (Belvoir New Vision Planners, 
2008) 

 2008 Proposed Highway Improvements, I-95 Defense Access Roads Ramps to the Engineering 
Proving Ground [FBNA], Fort Belvoir, Virginia, EA (USDOT, FHWA, 2008) 
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 2007 Final Environmental Impact Statement for Implementation of 2005 BRAC, Fort Belvoir (US 
Army, 2007a) 

 2006 Richmond Highway-Telegraph Road Connector (Mulligan Road) Fairfax County 
Environmental Assessment (USDOT, FHWA, 2006) 

These studies analyzed various areas in the Fort Belvoir area at different times and proposed improvements 
associated with the subject facility. Many of the proposed improvements are either currently under 
construction or in the planning stage, and various recommendations are scheduled to be implemented in the 
near future. 

2013 Virginia Department of Rail and Public Transportation Route 1 Multimodal Alternatives 
Analysis (VDRPT, 2013 ongoing – References in EIS Volume 1, Chapter 7) 

The Virginia Department of Rail and Public Transportation is conducting an alternatives analysis focused 
on a 14-mile portion of US Route 1 from the I-395/I-495 Beltway through Fairfax County to State Route 
123 in Woodbridge, Prince William County. Transportation modal alternatives include bus rapid transit, 
light rail transit, extended Metrobus service, bicycles, and pedestrian travel. The study includes a land use 
analysis to develop the transit alternatives and an economic impact analysis to estimate the return on 
investment as it relates to increases in the tax base, jobs, and housing. A funding analysis is being 
conducted. The results of the study will be relevant to the transportation impact analysis because any 
future transit using the right-of-way being set aside on widened US Route 1 for transit will affect Fort 
Belvoir’s access to higher-speed transit service.  

2012 US Route 1 Countywide Transit Network Study (FCDOT, 2012) 

This Fairfax County study is to determine the types of transit system needed to support the county’s existing 
and future population. Based on travel patterns and demand in the county, the study selected high volume 
corridors where Metrorail might be extended and/or where streetcar, light rail or bus rapid transit are 
appropriate. The study began in January 2012, but further study of the US Route corridor is pending 
completion of the US Route 1 Multimodal Alternatives Analysis. This study is relevant because it 
recommended an Enhanced Public Transit Corridors (EPTC) on US Route 1. Route 1 is one of many EPTCs 
being considered as part of the study, one in the center median that is reserved for transit in the US Route 1 
widening plans, another is Fort Belvoir’s abandoned rail line. Recommendations from the County Transit 
Network Study are being integrated into the Fort Belvoir RPMP. 

2012 US Route 1 Widening Study and Environmental Assessment (USDOT,FHWA, 2012) 

An EA was conducted to assess the impact of widening a 3.4 mile section of US Route 1 between Telegraph 
Road (Route 611) and Mount Vernon Memorial Highway (Route 235) in Fairfax County, Virginia. The 
Final Transportation Technical Report, an Appendix to the EA, documented the transportation analysis by 
assessing the existing conditions and poor level of service due to high volumes and existing road geometry. 
The report noted in particular locations where turn lanes are inadequate to accommodate turning 
movements, particularly for left turns. Other issues noted were the spacing and inconsistency of access 
points along the corridor and sight distance limitations. The EA Traffic Analysis looked at further conditions 
for a No-Build and Build Alternatives and associated daily and peak hour traffic forecasts for the years 2020 
and 2040. 

Within Fort Belvoir, the analysis used the higher employment values reflected in the Fort Belvoir Master 
Plan rather than those included in MWCOG Round 8.0 forecasts. Table 3 in the technical report reflects 
model employment numbers with projected growth at approximately 45,000 personnel (PN) for 2020 and a 
projected growth at approximately 57,000 for 2040. The study also notes that Mulligan Road would divert 
trips from Fairfax County Parkway once Mulligan Road is opened. 
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Relevance to the transportation impact analysis: The technical report identifies operational results and level 
of service findings for the intersections along the study area based on projected growth rates similar to the 
RPMP. The study identifies LOS D and E deficiencies at specific corridor locations. These are the same 
intersections evaluated in this TMP. Interchange options called flyover concepts were developed to improve 
operations at Telegraph Road and Fairfax County Parkway. 

2012 Environmental Assessment for the Expansion of U.S. Army Intelligence and Security 
Command Headquarters Facilities (US Army, 2012f) 

This report evaluates the effects on traffic of the proposed renovation/expansion of the INSCOM 
headquarters. In 2009, 1,650 INSCOM employees worked at the Nolan Building at Fort Belvoir. The 
models assumed the building expansion would be completed in 2018 and there would be 2,500 total 
INSCOM employees working at the building. The analysis included three intersections along John J. 
Kingman Road: Gunston Road, Beulah Street, and the Fairfax County Parkway. The traffic software 
package Synchro (version 7, Build 773) was used to analyze the existing, future no action, and future 
proposed action scenarios. 

The projected traffic analysis shows that the Gunston Road and Beulah Street intersections will remain at an 
acceptable LOS. The AM Kingman/Fairfax County Parkway intersection traffic would go from LOS D to E 
under the 2018 no action alternative and would drop to LOS F under the 2018 proposed action alternative. 
Traffic operations during the PM peak hour at this intersection have been shown to be at unacceptable levels 
(LOS F) for all three scenarios analyzed (existing, future no action, and future proposed action). Much of 
this deterioration is due to background traffic growth, which will result from other Fort Belvoir facilities and 
residential areas, as well as growth in population and employment in the region. 

Relevance to the transportation impact analysis: The Fairfax County Transportation Plan identifies this 
intersection as well as other intersections along Route 1 and Fairfax County Parkway, to be upgraded to a 
grade- separated interchange. The County recommendation is included in the Transportation Framework 
Plan found in the VDP. Traffic analyses performed as part of the EA for the proposed National Museum of 
the U.S. Army (NMUSA) show a conceptual design for a new interchange at the Fairfax County 
Parkway/John J. Kingman Road intersection that would improve operations to acceptable LOS levels in 
2030. The timing for when the interchange is needed is a function of the actual completion dates for planned 
projects  and background traffic growth. This improvement will be addressed in the future traffic assessment 
section of this TMP. 

2011 Environmental Assessment I‐95 HOT Lanes Project (VDOT, 2011)) 

Assuming background growth levels based on 2030 TransAction Plan and Fredericksburg Area 
Metropolitan Planning Organization, this study states that within next 25 years, Northern Virginia is 
expected to add 918,500 new residents (56 percent increase) and over 650,000 jobs. (For comparison, Fort 
Belvoir 2030 growth projections would represent less than 1 percent of the region’s total workforce.) The 
EA foresees I-95 operating at Level of Service E or F during peak hours within the study area. 

The project calls for the construction of two new High Occupancy/Toll (HOT) lanes in the median between 
Prince William Parkway and its terminus south of Fredericksburg and expands the two existing High 
Occupancy Vehicle (HOV) lanes in the median into three lanes in the section of I-95 and I-395 north of the 
Prince William Parkway. The HOT lanes will operate at LOS A to C during peak hours. No change to LOS 
in the general purpose lanes is anticipated from the reduced volume. VDOT affirmed a commitment to 
identify opportunities to expand transit and TDM in the corridor including bus bays to serve destinations to 
Pentagon and Mark Center. 

Relevance to the transportation system analysis: The HOT lanes, once completed, should have a positive 
effect to improve participation levels of ridesharing to Fort Belvoir, particularly from south of the 
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Installation where the majority of employees live. This improvement has been incorporated into the RPMP 
Transportation Management Plan and the Installation Vision and Development Plan. 

2010 Fort Belvoir Comprehensive Traffic Engineering Study (US Army, 2010o) 

This study was developed to assess existing traffic operations within Fort Belvoir. The study assumed 
background growth that included the 2005 BRAC population plus an additional 6,000 personnel at the 
installation. The study was tasked with evaluating short term and long term traffic needs and made 
recommendations for roadway improvements. 

To assess the traffic operations, a field study was conducted and traffic counts were collected in December 
of 2009 and analyzed to obtain LOS. The study proposed improvements for 18 intersections and the upgrade 
of the entire corridor of Gunston Road between the intersection with Goethals Road and 16th Street. The 
proposed improvements included: replacing fixed sign posts with breakaway posts, replacing old signs with 
signs compliant with the new standards, refreshing and adding pavement markings, installing pedestrian 
indicators, trimming trees, and repairing potholes. The study also assumed the reconstruction and reopening 
of Lieber Gate. All BRAC road improvements assumed to be in place by 2011 have largely been completed. 

 Relevance to the transportation impact analysis: Implementation of all remaining intersection 
improvements will improve baseline traffic conditions on the installation. 

2010 Commissary/Post Exchange Traffic Impact Study (Civiltech, 2010) 

Part of the Upper North Post development is a new Community Support Center comprised of the 132,000 
square foot Commissary and the 270,000 square foot Post Exchange, with expected completion in 2015. 
The impact of new traffic generated by these facilities on the existing roadway network has been analyzed 
and recommendations for improvement have been proposed. The existing roadway cross-sections are 
appropriate for the anticipated traffic volumes with two exceptions, both recommended to be widened: 

 Gorgas Road between Gunston Road and Main Commissary driveway. 

 Kingman Road between Gunston Road and the Main Post Exchange driveway. 

Relevance to the transportation impact analysis: Proposed roadway improvements noted above will need to 
be timed to occupancy of the Commissary and PX to mitigate additional traffic generated by the new 
facilities. 

2010 Fairfax County Parkway Traffic Technical Report (FCDOT, 2010) 

This study focused on the traffic analyses for improvements at interchanges along Fairfax County Parkway 
(Virginia Route 286, formerly Virginia Route 7100) in the vicinity of the Fort Belvoir North Area. The 
results of these analyses were used in the development of the final design, and design improvements for 
these interchanges. 

Relevance to the transportation impact analysis: This study may influence future traffic interchange 
improvements and design recommendations within the FBNA site. 

2009 Museum Interchange Analysis ‐ Subsequent Study at Fairfax County Parkway and Kingman 
Road (Gorove/Slade, 2009) 

This study followed the 2008 Museum Corridor Study and was conducted to provide a high level conceptual 
design for a proposed interchange on the Fairfax County Parkway serving the future NMUSA access road 
and Kingman Road. 

Relevance to the transportation impact analysis: Implementation of the interchange improvements will be 
needed to achieve the long-term projected growth levels. 
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2008 Museum Corridor Study (Gorove/Slade, 2008) 

The new National Museum of the United States Army has been planned in two phases during which 
buildings and associated landscape will be constructed. A study of the existing traffic volumes was 
developed to determine the impact generated by this facility on the existing roadway network. The data 
analyzed was gathered from previous studies and assumed the BRAC population with a 1 percent growth 
rate compounded annually for 5 years. The result was recommended improvements for the intersection at 
Fairfax County Parkway and Kingman Road including the addition of a traffic signal and modifications to 
the turning lanes. 

For the long term, the study recommended an elevated interchange be constructed to facilitate access and 
egress. In addition, future Light Rail Transit or Bus Rapid Transit was proposed for U.S. Route 1 and 
Fairfax County Parkway to help support the increased traffic generated by the facility. 

Relevance to the transportation impact analysis: Identification of recommended improvements. 

2008 National Geospatial‐Intelligence Agency (NGA) Traffic Analysis (Belvoir New Vision Planners) 

This study analyzed the access and traffic circulation during and after construction of FBNA via the Fairfax 
County Parkway and Backlick Road. The traffic analysis conducted as part of this study concluded that 
traffic generated by the NGA development will introduce higher traffic volumes that will result in 
congestion on both Fairfax County Parkway and I-95. In order to alleviate congestion, the improvements 
proposed included ridesharing, shuttle bus, work shifts and priority parking for HOVs. 

Relevance to the transportation impact analysis: The study remains relevant with regard to NGA trip 
generation, trip distribution and assessment of the impacts of the Defense Access Roads (DAR) access 
ramps, and ingress/egress into the FBNA. 

2008 Proposed Highway Improvements, I‐95 Defense Access Roads Ramps to the Engineer Proving 
Ground (Fort Belvoir North Area, FBNA), Fort Belvoir, Virginia, Environmental Assessment 
(USDOT, FHWA, 2008) 

This study resulted in the construction of two access ramps from I-95 to the FBNA to improve access to and 
egress from the site to accommodate vehicle travel resulting from the BRAC-mandated relocation of some 
8,500 employees to the eastern part of the site. 

Relevance to the the transportation impact analysis: The study projected that the ramps will improve the 
level of service on the southbound I-95 to westbound Parkway ramp in the AM peak-hour from “F” to “C.” 
In the PM peak-hour, the level of service on the eastbound Parkway to northbound I-95 ramp would 
improve from level of service “F” to “E.” 

2007 Final Environmental Impact Statement (FEIS) for implementation of 2005 Base Realignment 
and Closure (BRAC) (US Army, 2007a) 

The FEIS evaluated the effects of the alternatives for the year 2011 to determine how to allocate the 
functions and facilities at the Installation due to BRAC. 

The FEIS identified significant transportation effects that would be limited to the Fort Belvoir North Area 
entrance points, Pence Gate, Tulley Gate, and the immediately adjacent transportation facilities including 
U.S. Route 1, I-95, Fairfax County Parkway, and Backlick Road. 

The following mitigation measures were recommended to decrease the adverse impacts on traffic: 

 Reconstruction (with direct connections to the HOV lanes) of the I-95/Fairfax County Parkway 
interchange 
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 Status: A new interchange and ramps between FBNA and Fairfax County Parkway have been 
completed. 

 Status: Improvement of Fairfax County Parkway to four or more lanes from Franconia-
Springfield Parkway to I-95 was completed in 2010 

 Status: A direct connection from FBNA to the Southbound HOV lanes is scheduled for 
completion 

 Status: A ramp between the HOT lanes and Alban Road at the I-95 interchange at Fairfax 
County Parkway is scheduled for completion 

 US Route 1 Widening 

 Status: Funded and final design underway to widen 3.5 mile section along Main Post to six 
lanes; target completion date is mid-2016 

 Rideshare facilities 

 Status: New Saratoga Park and Ride Lot at the FBNA/Barta Road interchange with Fairfax 
County Parkway completed and opened December 2012 

 Transit center/facilities 

 Status: Potential Sites along Route 1 reflected in the County Comprehensive Plan and Fort 
Belvoir Master Plan; Fairfax County-wide transit expansion recommendations and Richmond 

 Corridor Public Transit Initiatives 

 Status: Included in the FY 2012-2017 Capital Improvement Plan 

 Expanded bus service 

 Status: Fairfax County launched Fairfax Connector 335 service from Franconia-Springfield 
Metro Station to Fort Belvoir. Other bus route updates are discussed in Section 2. 

 Additional U.S. Route 1 crossing for Main Post 

 Status: The VDP proposes a second Route 1 crossing to connect Doerr Road and Goethals 
Road 

 Fairfax County Parkway/John J. Kingman Road intersection improvements 

 Status: Completed museum interchange analysis in 2009 

 Franconia-Springfield Parkway/Neumann Street interchange 

 Status: County Project 

 Improvements to Beulah, Telegraph, Backlick, Loisdale, and Newington Roads 

 Status: County Project 

 Widening of Rolling Road Loop Ramp at the Fairfax County Parkway/Franconia-Springfield 
Parkway/Rolling Road Interchange 

 Status: Funded for construction by VDOT with completion anticipated in 2015 

Relevance to the the transportation impact analysis: The FEIS reviewed available capacity and found that 
the existing transportation network is operating at or near capacity during peak periods in peak directional 
traffic. According to this analysis, regional growth is more of an influence on the traffic than the influx due 
to BRAC. The FEIS overestimated the total population to be on the Installation by approximately 6,000 PN 
for a total of 45,266 PN compared to the post-BRAC population in 2011 of roughly 39,000 PN. This is 
largely as a result of the shift of Washington Headquarters Services to the Mark Center and other projected 
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changes in employment levels. The FEIS population is about 10,000 people less than 56,000 PN identified 
in the VDP for FY 2030. 

The FEIS traffic assessments for the FBNA remain the most relevant for this TMP, which evaluated the 
impacts of the 2030 build-out to 17,763 personnel. Presently, only 8,500 personnel are located at FBNA. In 
short, the FEIS traffic study evaluated the impact of adding an additional 9,263 personnel compared to the 
7,500 PN proposed under Development Option #2 and did not consider the following committed roadway 
improvements such as:  

 Reconstruction (with direct connections to the HOV lanes) of the I-95/Fairfax County Parkway 
interchange 

 Additional or improved ramps to and from I-95 for FBNA 

 Six-lane widening of Route 1 

 Four-lane Mulligan Road 

2006 Richmond Highway‐Telegraph Road Connector (Mulligan Road) Fairfax County, Virginia 
Environmental Assessment (USDOT, FHWA, 2006) 

This study evaluated environmental impacts related to a replacement connector road between U.S. Route 1 
and Telegraph Road (VA Route 611) in the vicinity of Fort Belvoir since the once public-access Woodlawn 
Road is now closed to the public. The study area also encompassed the existing southbound I-95 flyover to 
Backlick Road. 

The study assumed that the widening of U.S. Route 1 and Telegraph Road would be completed by 2015. 
The impact of Alternative 1 on the traffic volumes of other roadways in the study area was forecast to be 
insubstantial. 

Relevance to the the transportation impact analysis: The EA confirmed that Mulligan Road will restore the 
link between Route 1 and Telegraph Road which provides the transportation system in the vicinity of Fort 
Belvoir more flexibility. Mulligan Road is currently under construction with completion expected by 2014. 

Reconstruction of the I‐95/Fairfax County Parkway Interchange (VDOT) 

This interchange is currently under study by VDOT, but there is no identified funding for construction. It 
should be noted that this is a separate project from the I-95 

southbound ramp to FBNA that was completed in 2011, or from the I-95 HOV Ramp to FBNA that is 
currently under construction and scheduled to be completed in December 2014.  

D.3 TRAFFIC IMPACT ANALYSIS APPROACH 

D.3.1 Study Scope 
The traffic studies and analyses performed for this project were done in conformance with VDOT’s 
requirements for Traffic Impact Analysis (TIA). These requirements were established in response to Chapter 
527 of the 2006 

Acts of the Virginia Assembly, which directs the Virginia Department of Transportation (VDOT) to 
promulgate regulations for Traffic Impact Analysis. VDOT’s TIA regulations address the topics and scope 
of the materials to be included in the Traffic Impact Analysis. 

The major items included in a TIA prepared under the Chapter 527 Regulations are: 

 An Introduction and Summary 
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 Background information on the Study Area 

 An Analysis of the Existing Conditions 

 Trip Generation from the Site 

 Site Traffic Distribution and Assignment to the roadway network 

 Analysis of Future Conditions with Development 

 Recommended Improvements and 

 Conclusion. 

All of the information and analyses associated with these topics is also contained in the RPMP TMP. Much 
of the background information is contained in the TMP. The following sections correspond with the traffic-
specific and transportation management plan aspects of the TIA requirements. 

D.3.2 Study Area Limits 
The general study area for this project was determined with the aid and input of the Agency Advisory Group 
(AAG) that was comprised of representatives from the Virginia Department of Transportation and the 
Fairfax County Parkway Department of Transportation. The traffic survey intersection locations identified 
for assessment in this study are based on the combined knowledge of development and traffic flow on and 
around the Post, as well as sites included in previous traffic studies. The study area that resulted from the 
discussions that took place with the AAG includes a total of 76 sites, as shown in Table D.1 and Figure D.1. 
(The sites are numbered from 1 to 69; however, seven have “a” and “b” suffixes.) It should be noted that in 
addition to intersections, some of these locations are merging areas or diverging areas or weaving areas on 
limited access roadways.  

D.3.3 Traffic Data Collection 
The collection of most of the traffic data on public roads spanned a 16-month period between October 2011 
and January 2013. The initial traffic turning movement counts were collected in October 2011 and January 
2012 and focused on seven intersections near Main Post. A second series of count was taken in November 
2012 and January 2013, including turning movement counts at 22 intersections and 19 roadway tube counts 
on mainlines and ramps surrounding the FBNA. An additional data set was collected in November 2013 at 
four intersections to address movements at three I-95 interchanges. The data for the remaining intersections, 
merge/diverge/weaving areas, which were not counted (or did not exist at the time of the study), were 
estimated using data collected at nearby locations. 

New intersection data were collected using video-based turning movement counts. Data were collected for 
three hours in the AM and PM peak periods on two consecutive midweek days (Tuesday, Wednesday, or 
Thursday). At each location, the starting time of the peak hour was determined separately for each day of 
data. Volume data for merge, diverge and weaving areas were collected using road tube counters that were 
installed for a minimum of two days. Where individual movement volumes during the peak hours were 
consistent on both days, the peak hour volumes shown in these tables reflect the average of these two peak 
hour volumes. If the volumes for an individual movement were not consistent between the peak hours, the 
higher of the two volumes is shown for that movement. The resulting traffic counts are shown in Section 
3.4.3.2 of the EIS and Chapter 5 of the TMP. 
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Table D.1 
Traffic Survey Locations 
Fort Belvoir Intersections 

1 John J. Kingman Road and DLA West Gate 
2 John J. Kingman Road and DLA East Gate 
3 John J. Kingman Road and Beulah Street 
4 John J. Kingman Road and Gunston Road 
5 Gorgas Road and Woodlawn Road 
6 Gunston Road and Abbot Road 
7 Gunston Road and Goethals Road 
8 Gunston Road and 1st Street 
9 Gunston Road and 9th Street 
10 Gunston Road and 12th Street/Pohick Road 
11 Gunston Road and 16th Street 
12 Gunston Road and 21st Street 
13 Gunston Road and 23rd Street 
14 Belvoir Road and Traffic Circle 
15 Belvoir Road and Surveyor Road 
16 Belvoir Road and 9th Street 
17 Belvoir Road and 12th Street 
18 Belvoir Road and 16th Street 
19 Belvoir Road and 21st Street 
20 Belvoir Road and 23rd Street 
21 Theote Road and Pohick Road 
22 Theote Road and 16th Street 
23 Flagler Road and 21st Street 
24 Mount Vernon Road and Surveyor Road 
25 Mount Vernon Road and Gillespie Road 
26 Gunston Road and 3rd Street 
27 Gunston Road and Jackson Loop North 

Public Road Intersections 

28† Franconia-Springfield Parkway Eastbound Exit Ramp to Rolling Road 

29† Franconia-Springfield Parkway Westbound on Ramp from Rolling Road 

30 Franconia-Springfield Parkway and Spring Village Drive 
31 Backlick Road at Franconia-Springfield Parkway Eastbound Ramps 
32 Backlick Road at Franconia-Springfield Parkway Westbound Ramps 
33 Franconia-Springfield Parkway and Interstate 95 HOV Ramps 
34 Frontier Drive at Franconia-Springfield Parkway Eastbound Ramps 
35 Frontier Drive at Franconia-Springfield Parkway Westbound Ramps 
36 Franconia-Springfield Parkway and Beulah Street 

37† Southbound Barta Road to Eastbound Fairfax County Parkway 

38 Barta Road at Fairfax County Parkway Eastbound Ramps 

38a† Fairfax County Parkway Southbound exit to Barta Road 
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Fort Belvoir Intersections 

39 Barta Road at Fairfax County Parkway Westbound Ramps 

39a† WB Barta Road entrance to Fairfax County Parkway NB 

40† NB Barta Road to WB Fairfax County Parkway 

41 NB Barta Road to Eastbound Fairfax County Parkway 
42 Barta Road and Backlick Road 
43 Interstate 95 HOV Access Ramp 

44† Interstate 95 Southbound Exit Ramp to Heller Road 

45a Fairfax County Parkway SB/EB Weave over I-95 
45b Fairfax County Parkway NB/WB Weave over I-95 
46 Fairfax County Parkway and Loisdale Road 
47 Fairfax County Parkway and Terminal Road 
48 Fairfax County Parkway and 750’ South of Terminal Road 
49 Telegraph Road and Hayfield Road 
50 Telegraph Road and Mulligan Road 
51 Telegraph Road and Road B (DCEETA Entrance) 
52 Beulah Street and Telegraph Road 
53 Telegraph Road and Newington Road 
54 Telegraph Road at Fairfax County Parkway EB Ramps 

54a† Fairfax County Parkway Southbound exit to Telegraph Rd 

54b† Telegraph Road SB exit to Fairfax County Parkway 

55 Telegraph Road at Fairfax County Parkway WB Ramps 

Public Road Intersections 

55a† Telegraph Road entrance to Fairfax County Parkway NB 

55b† Fairfax County Parkway Northbound exit to Telegraph Rd 

56 Fairfax County Parkway at Ehlers Road 
57 Fairfax County Parkway and John J. Kingman Road 
58 Lorton Road and Interstate 95 Southbound Ramps 
59 Lorton Road and Interstate 95 Northbound Ramps 
60 Route 1 and Lorton Road 
61 Route 1 and Pohick Road 
62 Route 1 and Telegraph Road/Old Colchester Road 
63 Route 1 and Fairfax County Parkway 
64 Pohick Road and Route 1 
65 Belvoir Road and Route 1 
66 Woodlawn Road and Route 1 
67 Mulligan Road and Mill Road/Pole Road 
68 Mount Vernon Memorial Highway and Route 1 
69 Mount Vernon Memorial Highway and Mount Vernon Road 
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D.3.4 Traffic Analysis Assumptions and Procedures 

D.3.4.1 Agency Engagement 
Beginning in the fall of 2012, Fort Belvoir DPW, ENRD, the NEPA consultant, and master 
plan/transportation consultant team met with representatives of the Virginia Department of Transportation 
(VDOT) and Fairfax County Department of Transportation (FCDOT), herein referred to as the Agency 
Advisory Group (AAG). The purpose was to develop the traffic analysis scope and methodologies. This 
dialogue provided an open forum to discuss study objectives, refine the traffic modeling approach and 
methodologies with a common goal of understanding how Fort Belvoir’s future growth affects the local 
transportation network. In all, there were four In- Progress Review meetings conducted on 1 May 2013, 12 
August 2013, 24 October 2013, and 21 November 2013 to provide feedback and guidance on the 
development of the traffic model and the draft study findings to achieve the desired outputs. 

As part of this process, the AAG requested and were provided two documents, or “white papers,” to clarify 
the traffic analysis scope and to document the key assumptions and procedures that would be used for the 
TMP traffic analysis and the accompanying EIS analysis. These documents include: 

 Traffic Analysis Approach, November 29, 2012, hereinafter referred to as the “Approach” 

 Applying Fort Belvoir’s Transportation Management  Plan to the Traffic Analysis Models, 
December 28, 2012. 

The Agency Advisory Group reviewed the Installation- proposed traffic analysis scope and submitted 
comments and written responses to the comments provided on 31 January 2013. The refinement of the 
traffic analysis scope as a result of AAG input formed the basis of this traffic analysis. 

The following is a summary of some of the highlights that came out of the discussion and in-progress 
review meetings. 

Use of COG Model 
Upon review of the difference in zone and network detail present in the existing Fairfax County subarea 
model as compared with the Version 2.3 of the TPB model, the AAG agreed to use Version 2.3 of the TPB 
model, potentially with some limited zone splits and added detail to the study area (subject to data 
availability). These modifications were presented to stakeholders and were made to support the analysis 
requirements of the study. 

The regional model (Version 2.3) has been calibrated and validated for regional use, with reasonableness 
checking that was performed on assignment results in the study area. Two approaches were incorporated in 
handling the findings from these checks. These included corrections made in network coding to improve the 
model fit, and post-processing and/or interpretation of the analysis results where differences were observed 
and estimated trips noted. 

Evaluation Tools and Process 

The transportation system performance approach was based on the volume/capacity ratios per NCHRP 
Report 387. This approach was determined to be acceptable by the AAG. 

Development of Site-specific 2017 Volume Forecasts 

Clarification of 2017 Short‐Term Traffic Growth Factor Development 

As originally conceived, the traffic study assumed a 2 percent annual growth factor for traffic that was not 
associated with Fort Belvoir. This assumption was reviewed with the AAG to determine its reasonableness. 
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It was agreed that while application of a 2 percent growth rate is reasonable for most arterials, the dynamic 
changes taking place in the study area made the uniform use of this growth rate unreasonable. These 
changes include:  new buildings generating new trips in several areas inside and outside of Fort Belvoir; 
significant roadway network improvements such as the opening of Mulligan Road, the widening of Route 
1, and new access ramps to I-95; and the opening of Lieber Gate, a new access point to the Main Post north 
of Route 1. The AAG agreed that the 2017 volumes would be derived from growth factors reflecting the 
differences between the model outputs reflecting the 2013 network, and the outputs for the 2017 networks  

and growth scenarios. These differences would be used to derive a series of “growth factors” for the 
individual links, and where feasible, the individual turning movements. 

Development of 2017 Traffic Volumes 

As indicated in the preceding section, the 2017 traffic volumes for the movements at each intersection were 
derived by applying the growth factors at each intersection. An extensive series of traffic counts were made 
in 2012 and 2013 to collect existing volumes for the individual sites. While the vast majority of these sites 
were intersections, several were merge areas, diverge areas and weaving areas on limited access highways. 

An initial estimate of the 2017 volume at the intersections was made by applying the growth factor to the 
existing volumes. A reasonableness check was then conducted by comparing the 2017 volume obtained 
through the application of the growth factor, with the 2017 volume estimated by adding the value of the 
change in the forecast to the existing volume. 

Where the two forecast volumes differed significantly, the average of the two forecasts was used. In cases 
where one of the forecast volumes did not appear to be reasonable, the forecast volume closest to the 
existing volume was used. 

Similar procedures were used at merge, diverge, and weaving areas, and the intersections within the Main 
Post of Fort Belvoir. 

Calculation of Delays and Level of Service 

2017 traffic volumes for each scenario obtained through the procedure described in the preceding paragraph 
were input into the Synchro (Synchro Version 8.0, Build 802, Trafficware, Ltd.) signal timing program to 
calculate the delays, level of service, and other parameters of interest at each intersection. Signal timing for 
the analysis were based on VDOT’s Synchro files and is consistent with VDOT timing plan development. 

Regional Model Refinement Notes 

Assumptions on Route 1 Widening 

Although Route 1 widening is in the CLRP as a 2030 improvement, the schedule for completion of Route 1 
construction is summer 2016. Calendar year 2017 seemed a reasonable expectation, and it was agreed to 
include it as a built project in the 2017 model. 

Evaluating LOS for I‐95 and Several Agreed Upon Interchanges 

Fort Belvoir agreed to expand the traffic study area limits to include additional interchanges, as requested by 
the stakeholders, while recognizing there are many factors that influence the LOS on I-95 and the outer 
areas of the study limits. The 48 public road sites (intersections and merge, diverge and weaving areas on 
limited access roadways) formed the basis of the traffic study analysis sites in the 2017 analysis. 

Clarification on Current SOV Use, No Growth and Applying the TMP Effectiveness 

For 2017, the TMP target of 10 percent SOV reduction assumes a reasonably achievable 75 percent SOV 
mode split. This is based on the more conservative 85 percent SOV estimate as the starting point and not the 
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81 percent SOV results obtained from the recent survey. For the short term, the goal of 75 percent 
maximum SOV use, measuring the non-SOV vehicle impacts on the road was used. This trip making 
reduction was investigated as a stand-alone analysis and was not directly incorporated into the outputs used 
in the development of the 2017 network volumes and site-specific volumes. 

For 2030, the TMP targets further reductions resulting  in a 60 percent SOV use with the underlying 
assumption that some form of improved transit service, in addition to the service that is currently available 
to the Installation’s workforce, will be in place by 2030. 

Actual vehicle trips on the roadways vary based on the percentage of commuters that will be from 2-, 3-, or 
4-person or more carpools, bus or from other TMP measures. An estimate of the 2017 and 2030 total 
vehicle trips, based on the targeted TMP mode splits for the short- and long-term horizon years, is presented 
in Section 7.8 of the TMP that estimates the total vehicle trips if the target mode choices are achieved. 

Long‐term Traffic Assessment (2030 and Growth on Public Roads) 

This study considers the Route 1 widening EA information as a reference forecast with outputs from new 
model runs since the specific RPMP 2017 and 2030 project assumptions vary from prior EA work. The 
results form the Fort Belvoir study and the Route 1 EA were found to be reasonably comparable.  

Assumptions on Super NoVa Study and Other Transit Studies 

The No-Build scenario and alternate traffic studies only incorporate transit improvements that are already 
part of the CLRP. In the Build scenario, added transit improvements could be inspired by a variety of prior 
or current work, including the Super NoVa or the Countywide Transit Network. However, these potential 
transit facilities are not reflected in the 2017 modeling. TMP effectiveness reductions for 2017 are based on 
increased rideshare/ bus use or other modes in order to provide reasonably achievable results. 

2017 Trip Generation from Fort Belvoir 

The study evaluates travel behavior characteristics of the various sub-populations within the Installation, and 
this was divided into two subgroups: Residents and Non-residents. The residential population, which 
includes Family housing, Soldier barracks and privatized Army lodging, is expected to remain relatively 
constant, and hence the number of trips they produce is not anticipated to change significantly. The model 
does, however, reflect changes to residential communities by 2030 such as the new North Post Town Center 
and resulting decrease of resident population levels in places like Dogue Creek. 

The travel behavior of the non-residents is assumed to be similar to the existing non-residents. Mode choice 
behavior is assumed to consider cost and travel time by different modes for different transportation analysis 
zones (TAZs) in the study areas. Route choice (access and egress distribution through available gates) for 
future TAZ non-residents is assumed to be made considering travel time and cost in the same way as current 
TAZ non-residents, but with consideration of travel time and cost changes as a result of transportation 
system improvements such as the Route 1 widening, the opening of Lieber Gate and Mulligan Road by 
2017. 

Distribution of Fort Belvoir Traffic to/from Different Areas 

Distribution from the Fort Belvoir TAZ to the gates and the distribution to the external roadway network 
were based on the regional model (Version 2.3). The initial distribution results were presented in the in-
progress review meetings, and minor adjustments made with the participation of the AAG to ensure 
consensus. 
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Assignment of Fort Belvoir Traffic to Specific Roadways 

Trip assignments on specific roadways were reconciled at the in-progress working sessions with the AAG. 
This included, for example, the assumptions on trip assignments and the distribution of traffic that will occur 
with the projected completion of Mulligan Road within the Route 1 and Telegraph Road corridor. 

Assumed 2017 Transportation System 

The application of additional transportation improvements in the network that the Agency Advisory Group 
agreed would reasonably be in place by 2017 have been captured in the short-term traffic assessment model. 
This includes the decision to include the six-lane Route 1 widening by 2017. 

Evaluation Tools and Processes 

The AAG agreed that the use of Synchro is appropriate for identifying potential problems at intersections in 
the future and assessing the need for additional capacity. The analysis of freeway segments and ramps such 
as the Fairfax County Parkway interface with the I-95 ramps was performed using Highway Capacity 
Software (HCS). 

Background 2030 Traffic 

Background traffic for the 2030 analysis incorporates assumptions about future development throughout the 
region based on the TPB Version 2.3 model. This reduced the complexity of the reconciliation issues in that 
only the TPB model inputs were needed to be reviewed for the potential development double counts. The 
land use assumptions broken out by TAZ zones were reviewed during the in-progress review meetings by 
appropriate stakeholders. 

Fort Belvoir 2030 Traffic Trip Generation, Distribution and Assignment 

The No-Build and Build scenarios presented in this section are intended to address differences in the future 
land use intensity as well as transportation network and program differences. That is, the plan with the 
model was to assign an adjusted trip table for the build scenario and then look at differences in network 
conditions under the Build and No- Build scenarios. In addition to using the model, results from the surveys 
and professional judgment may be employed in developing findings and recommendations. An evaluation 
framework was then further outlined as part of the work plan and was reviewed with the project 
stakeholders. 

Assumed 2030 Public Transit Systems 

The TMP Application or Effectiveness refers to the potential types of transit improvements that could occur 
in the future along Route 1 such as those described in the SuperNoVa Study and the currently pending 
Route 1 Multimodal Study. In addition, Fairfax County’s Transit Network Study may include a different 
recommendation for the specific type(s) of transit improvement to best serve the area. While no one study 
has been accepted by regional stakeholders, the Master Plan does consider that some form of enhanced 
public transit will take place by 2030. In short, the plan anticipates that public transit service will continue 
to improve over time; in fact it already has in the form of improved bus (express) services. 

The proposed Master Plan recognizes these transit studies and has developed a land use plan that 
concentrates on future employment centers to take advantage of new transit services. As described above, 
the No-Build traffic scenario will incorporate the transit improvements that are part of the CLRP. However, 
in the Build scenarios, the analysis assumes some type of enhanced public transit corridor (EPTC) on Route 
1. The EPTC is an adopted element in the county’s Transportation Plan and provides the rationale for 
exploring a range of moderate and more aggressive TMP effects. The traffic models that reflect SOV 
reductions consider that there will be an increased rider demand for public transit when/if these services 
become available to Fort Belvoir. 
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Other Items Discussed with Agency Staff 

Clarification on TDM Coordinator 

The role of the TDM Coordinator has evolved from the initial BRAC effort to a more permanent 
organizational structure. The TDM Coordinator is now located and managed by the Plans, Analysis and 
Integration Office (PAIO) located on  Fort Belvoir. The PAIO is responsible for the Army stationing 
process. It maintains the workforce population database, websites, and reporting to senior Army leadership 
and helps to guide the strategic vision for future long range goals. The TDM Coordinator is supported by the 
Public Affairs Office and the Directorate of Public Works staff. Working closely with DPW’s Chief of 
Facilities Planning and agency ETCs, the primary role of the TDM Coordinator is to get people out of their 
cars. 

Clarification of SOV Reduction for TMP 

Based on post-BRAC commuter survey results, a 4 percent decrease in SOV use to 81 percent was noted 
from 2008 to 2011. The percentage indicates a downward trend in SOV use, which may be more or less than 
4 percent based on actual SOV trips. However, based on both survey results and other factors, the TMP will 
consider 85 percent to be the existing SOV condition for purposes of measuring improvements and traffic 
impact. 

Fort Belvoir Intersections 
Twenty-seven intersections inside the Fort Belvoir perimeter are included in this traffic assessment. The 
extensive construction activities within Fort Belvoir from BRAC were largely completed by June 2012, 
allowing the more recent traffic collection counts to reflect adjustments to travel patterns resulting from the 
new tenants to the Main Post and FBNA area. The locations of the sites are identified in Table D.1 and 
shown on Figure D.1. 

Public Road Intersections 
The 49 public road sites include external intersections and additional ramp locations on roadways that 
connect Fort Belvoir to the surrounding community and major limited access roadways. The locations of 
these sites are identified in Table D.1 and shown on Figure D.1. 

Fort Belvoir North Area 
New traffic counts at Fort Belvoir North Area (FBNA) are part of this assessment. Figure D.1 shows the 
traffic count locations, the majority of which were included in the 2007 FEIS (summarized in Section D.2). 

Defining Operational Metrics by Delay and Density 
Delay per vehicle is the major parameter derived by the computations performed by the Synchro program. It 
is calculated for each individual movement and then summed to provide the average delay for each 
approach, and for the intersection as a whole. It is measured in seconds per vehicle (s/v). The Level of 
Service (LOS) for the intersection is taken from average value of delay at the intersection and then 
expressed as a letter value that ranges from A to F. The delay ranges associated with each LOS are shown in 
Table 3.4-1 in the EIS. 

The LOS for the merge, diverge and weaving areas are based on the space available for vehicles to change 
lanes within these areas. As the number of vehicles in the area increases, each vehicle’s movements 
becomes more constrained by the vehicles nearby. The number of vehicles on a section of roadway is 
expressed in terms of “density” and is measured in passenger cars per mile per lane (pc/mi/ ln). Table 3.4-1 
in the EIS shows the range of densities associated with each LOS in the merge, diverge and weaving areas  



Final Environmental Impact Statement  

Appendix D D-22 Transportation Impact Analysis 

D.4 TRAVEL DEMAND FORECASTING 
As previously stated, the goals of this transportation study were to assess the transportation system impacts 
of future growth at Fort Belvoir in the short term (2013-2017) and in the long term (2017-2030). This 
section provides a description of the travel demand forecasting model that is used as the basis for this study, 
a summary of refinements that were made to better represent the study area, and a discussion of the 
application of the model results in developing future intersection and ramp volumes for detailed analysis. 

D.4.1 Travel Demand Forecasting Model 
The Metropolitan Washington Council of Governments (MWCOG)/National Capital Transportation 
Planning Board (TPB) regional travel demand forecasting model Version 2.3.39 was used in this study. This 
model was recently used in the Air Quality Conformity Determination of the 2012 Financially Constrained 
Long Range Transportation Plan (CLRP) and FY 2013-2018 Transportation Improvement Program (TIP), 
reflecting the latest planning assumptions at the beginning of this corridor study. Two major inputs to the 
model include: 1) the transportation network that represents the 2012 CLRP and FY 2013- 2018 TIP, and 2) 
land use - MWCOG Round 8.1 Cooperative Forecasts. 

The Version 2.3.39 is a sophisticated, conventional trip- based travel demand model with six major steps: 

 Demographic models with market stratifications by four household income groups, four household 
size groups, and four vehicle availability groups; 

 Trip generation models for five personal trip purposes, a commercial vehicle trip purpose, and two 
truck trip types; 

 Trip distribution model with doubly-constrained gravity model formulation with a composite 
impedance of transit and highway travel times; 

 Mode choice model with nested logit structure for five trip purposes and two time periods; 

 Time of day model with four time periods - AM peak, midday, PM peak, and night time/early 
morning; and 

 Traffic assignment with six user classes and equilibrium assignment methodology. 

D.4.2 Travel Demand Model Refinements 
The regionally adopted travel demand forecasting model for air quality conformity includes two special 
features to address special issues of transportation in the region: The “transit constraint” that constrains 
Metrorail ridership into the core and “HOV3+ skims substitution.” The “transit constraint” allows only a 
predetermined level of Metrorail ridership into the core (the 2020 level), and if the model calculates a higher 
level of demand, these excess trips are shifted directly to the single-occupancy vehicle mode. This feature is 
designed to represent the Metrorail-related capacity constraint in the core area and to produce a conservative 
output in terms of air quality and shows a worst case scenario in terms of roadway congestion. It is 
acknowledged, though, that the actual behavior of Metrorail riders when faced with congested conditions in 
the Metrorail system may be different than assumed by the transit constraint feature. Travelers who would 
prefer Metrorail might shift the time of day of their commutes or seek out commuter rail, commuter bus, 
local bus, carpool, or TDM alternatives, in addition to some portion choosing to drive instead. It is, 
therefore, a recommended practice to turn the Metrorail capacity constraint feature “off” when performing 
planning studies and has been done in this study. However, it is important to understand that in doing so, the 
forecast Metrorail ridership might not be achieved without improvements to the carrying capacity of the 
Metrorail system. 

The “HOV3+ skims substitution” is specifically formulated to model the HOT lanes in Northern Virginia. 
The operational requirements of a HOT lane stipulate that a certain prevailing speed on the HOT facility 



  Fort Belvoir RPMP  

Appendix D D-23 Transportation Impact Analysis 

should be maintained by adjusting the tolls in real time. In addition, HOV3+ service levels will not be 
affected by the HOT operation. To achieve these operational objectives, the TPB Version 2.3 model 
employs a two-run procedure, with the “base” run to develop HOV3+ skims and the “final” to simulate the 
HOT operation. 

In this corridor study, these two special features were treated as follows: 

 The HOV skims were calculated using the same highway network as the non-HOV skims; 

 The assignment of HOV trips was done with all other trips for the specified time periods; and 

 The transit constraint on the trips going to the D.C. Core was not included. 

Transportation Analysis Zone Structure 
The study area consists of seven TPB/MWCOG  TAZ, two on North Post and five in the Main Post area. 
These TAZs were refined to 16 to increase the spatial resolution and representation of the land use activities 
and network detail in the study area. The refined TAZ structure has 16 TAZs in the study area, with 14 
TAZs in the Main Post area. Figures D.2a and D.2b show the TPB/MWCOG TAZs and the refined TAZ 
structure, respectively. Appendix F.2 of the TMP TAZ Structure for 2017 and 2030 Employment and 
Household Populations includes the population counts assigned to each TAZ zone and is included in the 
traffic model. 

Land Use Forecasts 
The land use forecasts used in Version 2.3.39 is MWCOG Round 8.1 Cooperative Forecasts. At the 
beginning of  this project, Fairfax County developed the draft Round 8.2 forecasts, which were provided to 
the Consultant to replace the Round 8.1 forecasts in the regional model. However, the Round 8.2 forecasts 
do not reflect the latest information on the planned developments and growth in the Fort Belvoir area. For 
the Fort Belvoir study area, the consultant developed a new set of land use forecasts, based on proposed 
developments and improvements in this Real Property Master Plan Transportation Management Plan. Table 
D.2 shows a study area summary of population (that includes residents, Soldiers and lodging) and 
employment forecasts in 2017 and 2030, Built Alternative 1. As can be seen from the table, the population 
in the study area remains stable over the forecasting period, while employment grows to different degrees.  

The traffic analysis assumes implementation of all components of the Master Plan, including: the short-
range projects with construction starting from 2012 to 2017; the Installation Vision and Development Plan 
(formerly Long Range Component) (that includes short range and long range projects to be implemented 
from 2018 to 2030); the Installation Planning Standards (formerly Installation Design Guide); the 
Transportation Management Plan; the Installation Development Program (formerly Short Range Component 
and Capital Investment Strategy); and the Complete Plan Summary (formerly the Real Property Master Plan 
Digest).  

Full implementation of the proposed short-term projects would increase the Installation employment from 
roughly 39,000 in 2012 by approximately 5,000 to 44,000 by 2017, while the proposed long-term projects 
would add approximately 12,000 bringing the total 2030 workforce to 56,000. 

  



Final Environmental Impact Statement  

Appendix D D-24 Transportation Impact Analysis 

Table D.2 
Population and Employment Forecast Summary 

Fort Belvoir Population and Employment Forecast Summary 

Scenarios Population Employment 

2013 9,100 39,869 

2017 No-Build 9,100 39,869 

2017 Alternative 1 9,100 44,136 

2017 Alternative 2 9,100 43,136 

2017 Alternative 3 9,100 40,624 

2030 No-Build 9,100 39,869 

2030 Alternative 1 9,100 56,166 

2030 Alternative 2 9,100 50,016 

2030 Alternative 3 9,100 54,800 

Transportation Network 
The transportation network in the study area and vicinity areas was reviewed by the consultant team, as well 
as representatives from the AAG and enhanced to better represent the existing condition and planned 
improvements as documented in the regional Constrained Long Range Plan (CLRP) and various studies in 
the study area. 

Figure D.3 shows major roadway improvement projects included in the 2012 Financially Constrained Long 
Range Transportation Plan (CLRP) and FY 2013-2018 Transportation Improvement Program (TIP), while 
Table D.3 lists these projects with short descriptions. The highway network was added with more detail to 
be consistent with the refined TAZ structure and the intersections under study. Network attributes such as 
facility types and the number of lanes were reviewed and refined in the study area and its vicinity. The 
refined network was then reviewed by the AAG. 
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Table D.3 
Major CLRP Projects in the Study Area and its Vicinity 

Location Project ID Description Complete 
Date 

Projects Completed by 2013 

1 V12p Widen I-95 from 6 to 8 lanes from Newington to VA 
123  

2 V12ab Reconstruct I-95/VA 642 interchange  
3 BRAC0004 I-95 DAR Ramps to FBNA  
4 VSF25na Fairfax Co. Parkway Phase 3  

5 BRAC Construct interchange at Fairfax Co. Pkwy and 
Franconia-Springfield Pkwy  

6 BRAC/ 
VSF25nb 

Construct interchange at Fairfax Co. Pkwy and 
Boudinot Drive  

Projects Completed by 2017 

7 V12r Construct third I-95/395 HOV lane from 2 mi. N. of I-
495 to Prince William Parkway 2015 

8 V12r24 I-95 reversible ramps at NB/SB HOV/Bus/HOT lanes 
and Fairfax Co. Pkwy 2015 

9 VSF4c Widen Telegraph from 2 to 4 lanes from Beulah St. to 
Leaf Rd. North 2014 

10 BRAC Widen Rolling Rd. NB off-ramp from 2 to 4 (1 to 2?) 
lanes at Fairfax Co. Parkway 2015 

11 FED2 Construct/Widen Old Mill Rd. (Mulligan Rd.) from US 
1 to Telegraph Rd. 2014 

Projects Completed by 2030 

12 BRAC Construct I-95 NB off ramp to NB Fairfax Co. 
Parkway 2020 

13 VP1a1 
Widen US 1 from 4 to 6 lanes from Telegraph to VA 
235 South 2020 

14 VPu Widen US 1 from 4 to 6 lanes from VA 235 South to 
VA 235 North 2025 

15 VSF4ca Widen Telegraph from 2 to 4 lanes from Leaf Road 
North to Hayfield Road 2025 

16 VSF4i Widen Telegraph from 2 to 4 lanes from Hayfield 
Road to S. King Hwy. 2025 

17 VSF10a Widen Rolling Rd. from 2 to 4 lanes from Fairfax Co. 
Pkwy to Old Keene Mill Rd. 2020 

18 VSF10c Widen Pohick Rd. from 2 to 4 lanes from US 1 to I-95 2025 

19 VSF26 Construct Franconia-Springfield Pkwy HOV from 
Fairfax Co. Pkwy to Frontier Drive 2025 

20 VSF26a Construct interchange at Franconia-Springfield Pkwy 
and Neuman St. 2025 

21 VSF26b Upgrade Franconia-Springfield Pkwy HOV from 
Rolling Rd. to Backlick Road 2025 

Note: (1) The Route 1 widening listed as a 2030 project in the CLRP was included in the 2017  
            traffic model. 
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Post-Processing 
Post-processing refers to analytical procedures to adjust the raw outputs that are produced by the travel 
demand forecasting model to account for model variations. Currently, the guide for post-processing travel 
demand model forecasts is the National Cooperative Highway Research Program (NCHRP) Report 255, 
Highway Traffic Data for Urbanized Area Project Planning and Design. Although this report was published 
in 1982, it is still the current nationally- recognized technical resource for post-processing and was cited in 
the Federal Highway Administration (FHWA) guidance published in April 2010 on application of travel 
demand and forecasting for National Environmental Policy Act (NEPA) studies. 

Post-processing is necessary because the assignment algorithm in the travel demand forecasting model 
process is macroscopic. As a result of the travel demand forecasting model network limitations and the 
macroscopic characteristics of the assignment, certain adjustments may need to be made to the link volumes. 
The highway network that is used in a travel demand model as a simplified representation of the actual 
roadway network and does not include all the roads, intersections or access points (e.g., curb cuts, 
driveways) in the actual roadway system. Therefore, the results that are produced from the assignment need 
to be adjusted to compensate for these missing roadways and over-assignment to certain links in the model. 
Post-processing also makes adjustments for capacity limitations which are not fully represented in the 
model. 

The post-process refinement currently employed in this study applies a set of procedures using spreadsheets 
as outlined in NCHRP Report 255. The first step is to correct for model bias, based on the differences 
between the observed count data and the model output for the validation year. The differences in the count 
and model results are applied to the future-year forecasts in the form of absolute change (delta) and a 
percentage change (ratios); and the two used in determining adjustments. 

Model Validation 
Estimated traffic volumes were compared with traffic count data in the study area. This comparison was 
conducted for all counts in the study area and select cutlines that represent major movements in the study 
area. Table D.4 shows comparisons of estimated peak hour volumes in the base year 2013 with observed 
peak hour volumes for 2012/2013 for the gate locations. Major findings after the model validation are as 
follows: 

 Overall, model estimated volumes compared favorably with 2012 daily traffic counts, with a slight 
overestimation by 2 percent; 

 In the study area Fort Belvoir gates, estimated volumes for the AM and PM peak hours from the 
2013 model were compared favorably with peak-hour traffic counts conducted in 2012/2013, with a 
slight overestimation by 6 percent; and 
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 In the vicinity area, 2013 model estimated daily volumes were compared favorably with 2012 daily 
traffic counts, with a slight overestimation by 8 percent. 

Table D.4 
Comparison of Estimated and Observed Peak Hour Traffic at Gates 

 Gate Entrance Intersection
Total Baseline 

Entering 
Volume in AM 

Peak Hour 

Total Baseline 
Exiting Volume 

in PM Peak 
Hour 

Total 
Baseline AM 
& PM Peak 

Hour Volume 

2013 Model 
Estimates Difference

North 
Post 

Kingman* 
John J. Kingman Road 

at Fairfax County 
Parkway 

1782 1582 3364 3043 -10% 

Telegraph Beulah Street at 
Telegraph Road 880 805 1685 1313 -22% 

Meeres Mulligan Road at Pole 
Road** 0   643 N/A 

South 
Post 

Tulley Pohick Road at US 
Route 1 1211 801 2012 2597 29% 

Pence Belvoir Road at US 
Route 1 869 823 1692 1486 -12% 

Walker 
Mount Vernon Road at 

Mount Vernon 
Highway 

612 600 1212 1055 -13% 

Total 5354 4611 9965 10137 2% 

Source: Highway Capacity Manual (Transportation Research Board, 2010). 
Notes: * Includes movements through DLA East and DLA West Gate 

** Open in PM outbound only  

D.4.3 Model Application to Public Road Intersections 
As indicated in the preceding section, the 2017 Traffic Forecasts were developed using a refined version of 
the Metropolitan Washington Council of Governments (MWCOG)/National Capitol Transportation Board 
regional travel demand forecasting model. The outputs of this model provided peak period volumes for links 
and, at selected locations, individual intersection through and turning movements. Existing volume data 
were also provided. The differences in the volumes (forecast year to base year) were tabulated as the 
absolute change (delta) and a percentage change ratios (growth factors). 

Two estimates of the 2017 volumes for the individual movements were derived using the forecast data. The 
first estimate was made by applying the growth factors to the existing volumes for each movement. A 
second estimate was derived by adding the delta to the existing volume. (Note that in calculating the 
absolute values (deltas), the model outputs were reduced by 58.3 percent in the AM and 70.6 percent in the 
PM respectively to convert the model outputs from peak period to peak hour data.) When the volume 
forecast for an individual movement by the growth factor calculation differed by more than 50 vehicles per 
hour from the volume resulting from the delta calculations, the average of the two forecasts was used. In 
cases where one of the forecast volumes did not appear to be reasonable, the forecast volume calculation 
closest to the existing volume was used. 

The estimated 2017 volumes were then rounded using the following conservative rules: volumes under 100 
vehicles per hour were rounded down to the preceding multiple of 10 if the one’s digit was three or less, and 
rounded up to the next multiple of ten if the one’s digit was greater than 3. Volumes over 100 vehicles per 
hour were rounded down to the preceding multiple of 25 if the value was less than  or equal to the preceding 
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multiple plus ten, and rounded up to the next multiple of 25 if the value was greater than the preceding 
multiple plus ten. 

The rounded 2017 volumes for the movements at each intersection were then entered into the Synchro 
signal timing program to calculate the delays and Level of Service (LOS) for that intersection. The base 
Synchro models for the intersections were taken from the Synchro networks developed by VDOT’s 
Northern Virginia district. The number of lanes for each movement was adjusted as appropriate to reflect 
capacity increases that would be completed by 2017. 

Similar procedures were used for estimating the 2017 volumes at ramps where merge, diverge and weaving 
takes place. At these locations, the analyses were conducted using the Highway Capacity Software that 
replicates the procedures contained in the Highway Capacity Manual. 

D.4.4 Model Application to Fort Belvoir Intersections 
Within the Main Post, the regional model network incorporated selected roads: Kingman, Beulah, Gunston, 
Belvoir, Pohick and a few other road segments. Growth factors for the road segments were derived from the 
differences in volumes assigned to the AM and PM time frames for the “Existing,” “2017 No-Build,” and 
“2017 Alternative 1” scenarios. Because these growth factors were link-based, rather than the turning 
movement-based growth factors that were used outside the Main Post, a different procedure was used to 
generate the 2017 movement volumes for the scenarios. 

The 2017 volumes for each movement in a scenario were developed from the existing volumes and the 
growth factors for the links approaching the intersection and the growth factors for the links departing from 
the intersection. The  first step was to apply the growth factor for each approach link to the movements 
associated with that link (i.e., the northbound left, through, and right turn volumes were multiplied by the 
growth factor on the northbound approach link). The second step was to apply the growth factor on the links 
departing from the intersection to the movements that contribute to that link (i.e., the volumes northbound 
departure link is comprised of volumes from the northbound through, the westbound right turn, and the 
eastbound left turn movements). Thus, two new values were obtained for each movement, one based on the 
growth factor for the approach link, and one based on the growth factor for the departing link. This pair of 
values for each movement was then averaged to derive the 2017 scenario volume for that movement. 

A reasonableness check was performed for growth factors exceeding 100 percent. This check consisted of 
comparing the new volume based on the growth factor with a new volume based on the absolute growth. If 
the new volume resulting from the absolute growth was less than the volume resulting from the application 
of the growth factor, the average of the two values was used in the computation of the new values for that 
link. 

D.4.5 2017 No-Build Level of Service 
Delay per vehicle is the major parameter derived by the computations performed by the Synchro program. It 
is calculated for each individual movement and then summed to provide the average delay for each 
approach, and for the intersection as a whole. It is measured in seconds per vehicle (sec/veh). The Level of 
Service (LOS) for the intersection is taken from average value of delay at the intersection and then 
expressed as a letter value that ranges from A to F. The delay ranges associated with each LOS are shown in 
Table 3.4-1 in the EIS.  

The LOS for the merge, diverge, and weaving areas are based on the space available for vehicles to change 
lanes within these areas. As the number of vehicles in the area increases, each vehicle’s movements become 
more constrained by the vehicles nearby. The number of vehicles on a section of roadway is expressed in 
terms of “density” and is measured in vehicles per mile per lane (veh/mi/ln). Table 3.4-1 in the EIS shows 
the range of densities associated with each LOS in the merge, diverge, and weaving areas. 
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D.4.6 2017 Build Alternative 1 Level of Service 
The enhanced regional demand forecasting model was also modified to reflect the growth on Fort Belvoir 
associated with Alternative 1, and a series of delta and percent change (growth factor) tables were output by 
the model reflecting this alternative. These growth factors and delta values were applied to the existing 
volumes to produce a second set of rounded 2017 volume estimates using the same procedures described in 
the development of the 2017 No-Build estimates. These 2017 Alternative 1 volume estimates were then 
used as inputs to the Synchro model or HCM analysis procedures. The results of these analyses are 
presented in Section 3.4.3.1. 

D.4.7 Interpreting Model Outputs 
It is important to understand and to view the results of these analyses as indicators rather than absolute 
predictions of the future conditions. 

The enhanced regional travel demand forecasting model is the only reasonable method of estimating a 
future condition in which there are major changes in the roadway network, the land use, access points to the 
major interstate highway cutting through the study area, and the opening of a new access control point to the 
Main Post of Fort Belvoir. 

The problems associated with predicting a future that is subject to all of these changes was discussed with 
the AAG, and the members of this group urged the study team to use the percent change (growth factors) 
outputs of the model wherever possible and to avoid the use of the “deltas” (the absolute value of the 
changes) produced by the model. 

However, the “Post-Processing” that took place when the model was applied identified many instances 
when the model predicted a doubling, tripling or order of magnitude increase of the existing volumes. The 
estimated values were individually reviewed when the estimated volumes resulting from the application of 
the growth factor was not within 50 vehicles per hour of the volume found by adding the delta to the 
existing volume. If the two estimates were reasonably close (within a few hundred vehicles of each other), 
the average of these two estimating procedures was used. If the difference between the estimates was 
greater, the forecasted volume estimate closest to the original volume was used. 

It is also worth noting that the resulting values were rounded in keeping with their nature as estimated 
values. This tended to eliminate minor differences between values forecast under the different scenarios. 

The strength of the modeling procedure and the subsequent post processing is that the same procedures were 
applied to the individual movements at each intersection under the No-Build and Alternative 1 scenarios. 
For example, if the estimated volume at a particular left turn movement in the No-Build condition was 
derived by averaging the values obtained by the growth factor calculation and the delta addition, then the 
estimated volume for that left turn movement under the Alternative 1 scenario was also determined by 
averaging the results obtained under the two methods. 

In summary, the authors are confident in stating that, except where noted, the differences between the No-
Build conditions and Alternative 1 are relatively minor and would be unlikely to be noticed by most 
observers. 
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

28 Franconia Springfld Pkwy EB Exit Ramp to Rolling Rd See Merge, Diverage and Weaving Volumes

29 Franconia Springfld Pkwy WB On Ramp from Rolling Rd See Merge, Diverage and Weaving Volumes

Franconia Springfld Pkwy Spring Village Dr

30 Existing Volumes 30 5 177 76 3 21 57 3587 17 42 937 122

17NB-13 AM Pk Prd Delta 3 1 -88 13 0 6 1 380 -1 5 -221 5

17NB-13 AM Pk Hr (41.7%) 1 0 -37 6 0 2 0 158 0 2 -92 2

17NB-13 AM Grth Fctr (%) 2% 21% -25% 7% 16% 5% 1% 5% -1% 3% -11% 4%

2017 NB = Exist x Grth Fctr 31 6 132 81 3 22 58 3760 17 43 830 127

Diff check GF- Abs (<50 OK) 0 1 -8 0 0 -1 0 15 0 -1 -15 3

NB Rounded Volumes 30 10 125 80 0 20 60 3750 20 40 825 125

Franconia Springfld Pkwy EB Exit & On Ramps at Backlick Rd

31 Existing Volumes 212 1087 1 1 599 122 1354 1 67 2 1 2

17NB-13 AM Pk Prd Delta 261 -334 0 0 -157 82 -810 0 -1 0 0 0

17NB-13 AM Pk Hr (41.7%) 109 -139 0 0 -65 34 -338 0 0 0 0 0

17NB-13 AM Grth Fctr (%) 37% -15% 0 0 -8% 14% -46% 0 -9% 0 0 0

2017 NB = Exist x Grth Fctr 291 924 1 1 549 139 733 1 61 2 1 2

Difference check (>50) -30 -23 0 0 15 -18 -284 0 -6 0 0 0

Average Existing Vol & Numeric Chg = 1185

NB Rounded Volumes 300 925 0 0 550 150 1175 0 60 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Backlick Rd

32 Existing Volumes 48 2356 2 9 523 268 159 11 204 3 1 6

17NB-13 AM Pk Prd Delta 0 -1144 0 0 8 -84 740 0 -82 0 0 0

17NB-13 AM Pk Hr (41.7%) 0 -477 0 0 3 -35 308 0 -34 0 0 0

17NB-13 AM Grth Fctr (%) -14% -29% 0 0 0% -10% 219% 0 -11% 0 0 0

2017 NB = Exist x Grth Fctr 41 1682 2 9 525 242 507 11 181 3 1 6

Difference check (>50 or 50%) -7 -197 0 0 -1 9 40 0 12 0 0 0

Average Existing Vol & Numeric Chg = 2118 313

NB Rounded Volumes 40 2125 0 10 525 250 325 10 175 0 0 10
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Franconia Springfld Pkwy I-95 HOV ramps

33 Existing Volumes 64 0 125 0 0 0 234 2594 0 3 1398 123

17NB-13 AM Pk Prd Delta 0 0 0 0 0 0 0 1460 0 0 530 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 0 0 0 0 609 0 0 221 0

17NB-13 AM Grth Fctr (%) 0 0 0 0 0 0 0 18% 0 0 22% 0

2017 NB = Exist x Grth Fctr 64 0 125 0 0 0 234 3070 0 3 1708 123

Difference check (>50 or 50%) 0 0 0 0 0 0 0 -132 0 0 89 0

Use average of Difference and Growth Factors methods 3137 1664

33 NB Rounded Volumes 70 0 125 0 0 0 225 3150 0 0 1675 125

Franconia Springfld Pkwy EB Exit & On Ramps at Frontier Rd

34 Existing Volumes 0 235 149 149 515 0 492 0 690 0 0 0

17NB-13 AM Pk Prd Delta 0 6 4 120 53 0 -1464 0 54 0 0 0

17NB-13 AM Pk Hr (41.7%) 0 3 2 50 22 0 -610 0 22 0 0 0

17NB-13 AM Grth Fctr (%) 0 7% 11% 31% 36% 0 -41% 0 45% 0 0 0

2017 NB = Exist x Grth Fctr 0 252 166 196 701 0 291 0 998 0 0 0

Difference check (>50 or 50%) 0 14 15 -3 164 0 409 0 286 0 0 0

Use average of Difference and Growth Factors methods 619 855

Average Existing Vol & Grw fctr Chg = 391

NB Rounded Volumes 0 250 175 200 625 0 400 0 850 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Frontier Rd

35 Existing Volumes 99 627 0 0 919 162 0 0 0 42 1 725

17NB-13 AM Pk Prd Delta -3 -1455 0 0 152 -282 0 0 0 21 0 919

17NB-13 AM Pk Hr (41.7%) -1 -607 0 0 64 -118 0 0 0 9 0 383

17NB-13 AM Grth Fctr (%) -8% -40% 0 0 32% -61% 0 0 0 37% 0 64%

2017 NB = Exist x Grth Fctr 91 375 0 0 1214 63 0 0 0 57 1 1186

Difference check (>50 or 50%) -6 355 0 0 232 19 0 0 0 7 0 78

Use average of Difference and Growth Factors methods 1098 1147

Average Existing Vol & Grw fctr Chg = 501

NB Rounded Volumes 90 500 0 0 1100 60 0 0 0 60 0 1150
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Franconia Springfld Pkwy Beulah St.

36 Existing Volumes 751 554 81 102 278 244 556 925 485 84 990 173

17NB-13 AM Pk Prd Delta Beulah 679 -309 -232 -7 -291 369 327 221 177 -52 454 35

17NB-13 AM Pk Hr (41.7%) Beulah 283 -129 -97 -3 -122 154 136 92 74 -22 189 14

17NB-13 AM Grth Fctr (%) Franconia Springfield PkwyBeulah 44% -18% -16% -21% -20% 127% 29% 11% 16% -26% 27% 40%

2017 NB = Exist x Grth Fctr 1078 457 68 80 223 553 719 1031 563 62 1256 242

Difference check (>50 or 50%) 44 32 84 -19 66 155 27 14 4 0 76 54

Use average of Difference and Growth Factors methods 476 1217 215

ABSDelt>%Delta Average Existing Vol & Grw fctr Chg = 75 250

NB Rounded Volumes 1075 450 80 80 250 475 725 1025 575 60 1225 225

37 Fairfax Cnty Pky N-S On Ramp loop frm SB Barta See Merge, Diverage and Weaving Volumes

38 Fairfax Cnty Pky SB SB Exit Ramp at Barta Rd SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Original Synchro Coding554 1 381 1 0 1 0 595 4 1 98 0

Realigned Existing Volumes 1 0 1 554 1 381 0 595 4 1 98 0

17NB-13 AM Pk Prd Delta 0 0 0 88 0 151 0 -406 0 0 -143 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 37 0 63 0 -169 0 0 -60 0

17NB-13 AM Grth Fctr (%) 0 0 0 13% 0 16% 0 -33% 0 0 -56% 0

2017 NB = Exist x Grth Fctr 1 0 1 627 1 441 0 399 4 1 43 0

Diff check GF- Abs (<50 OK) 0 0 0 36 0 -3 0 -27 0 0 5 0

NB Rounded Volumes 0 0 0 625 0 450 0 400 10 0 40 0

38aFairfax Cnty Pky SB Barta Rd Exit Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty NB Exit Ramp at Barta Rd NWL NWR NET NER SWL SWT

Original Synchro Coding 96 257 768 0 0 38

39 Realigned Existing Volumes 96 257 768 38

17NB-13 AM Pk Prd Delta -143 0 0 0 0 0 0 0 0 0 0 1

17NB-13 AM Pk Hr (41.7%) -59 0 0 0 0 0 0 0 0 0 0 0

17NB-13 AM Grth Fctr (%) -58% 0 -4% 0 0 0 0 0% 0 0 -4% 1%

2017 NB = Exist x Grth Fctr 40 0 246 0 0 0 0 768 0 0 37 0

Diff check GF- Abs (<50 OK) 4 0 -11 0 0 0 0 0 0 0 -1 0

NB Rounded Volumes 40 0 250 0 0 0 0 775 0 0 40 0

39aFairfax Cnty Pky NB Barta Rd On Ramp See Merge, Diverage and Weaving Volumes

40 Fairfax Cnty Pky NB On Ramp loop frm NB Barta Rd See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

41 Fairfax Cnty Pky SB Weaving area - Barta to BoudinotSee Merge, Diverage and Weaving Volumes

Backlick Rd N-S Barta Rd

42 Existing Vol 197 1211 0 0 378 298 49 0 24 0 0 0

17NB-13 AM Pk Prd Delta -69 -196 0 0 35 -195 19 0 -23 0 0 0

17NB-13 AM Pk Hr (41.7%) -29 -82 0 0 15 -81 8 0 -10 0 0 0

17NB-13 AM Grth Fctr (%) -18% -8% 0 0 7% -14% 4% 0 -14% 0 0 0

2017 NB = Exist x Grth Fctr 162 1115 0 0 403 257 51 0 21 0 0 0

Diff check GF- Abs (<50 OK) -6 -14 0 0 10 40 -6 0 6 0 0 0

NB Rounded Volumes 175 1125 0 0 400 250 50 0 20 0 0 0

43 I-95 SB HOT Lanes Merge from North Area On-RampSee Merge, Diverage and Weaving Volumes

44 Fairfax Cnty Pky NB Weaving area - bet 95 Ramp to BoudinotSee Merge, Diverage and Weaving Volumes

45aFairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On RampSee Merge, Diverage and Weaving Volumes

45bFairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On RampSee Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky N-S Loisdale Rd

46 Existing Vol 0 1570 219 194 1796 546 0 186 382 196 0 683

17NB-13 AM Pk Prd Delta 0 -256 -55 221 -288 0 0 -149 258 -31 0 24

17NB-13 AM Pk Hr (41.7%) 0 -107 -23 92 -120 0 0 -62 107 -13 0 10

17NB-13 AM Grth Fctr (%) 0 -9% -27% 33% -6% 0 0 -13% 72% -34% 0 5%

2017 NB w/ Growth fctrs 0 1436 161 258 1693 546 0 162 656 129 0 718

Diff check GF- Abs (<50 OK) 0 -27 -36 -28 17 0 0 38 167 -54 0 25

Use average of Difference and growth factors methods 573

Use Average of existing and Abs Change values 208 189

NB Rounded Volumes 0 1450 200 250 1700 550 0 175 575 200 0 725
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 62 1326 14 63 2606 307 114 4 23 8 7 38

17NB-13 AM Pk Prd Delta 9 -319 31 123 -25 -159 8 0 -2 0 0 0

17NB-13 AM Pk Hr (41.7%) 4 -133 13 51 -10 -66 3 0 -1 0 0 0

17NB-13 AM Grth Fctr (%) 4% -12% 65% 58% -1% -14% 1% 0 -2% 0 0 0

2017 NB w/ Growth fctrs 64 1167 23 100 2590 264 116 4 22 8 7 38

Diff check GF- Abs (<50 OK) -1 -26 -4 -15 -5 23 -2 0 0 0 0 0

NB Rounded Volumes 70 1175 20 100 2600 275 125 10 20 10 10 40

Fairfax Cnty Pkwy N-S 750' south of Terminal Rd

48 Existing Vol 0 1358 103 174 2413 0 0 0 0 28 0 42

17NB-13 AM Pk Prd Delta 0 -292 -40 58 -85 0 0 0 0 -16 0 13

17NB-13 AM Pk Hr (41.7%) 0 -122 -17 24 -36 0 0 0 0 -7 0 6

17NB-13 AM Grth Fctr (%) 0 -10% -13% 11% -2% 0 0 0 0 -39% 0 10%

2017 NB w/ Growth fctrs 0 1217 90 193 2357 0 0 0 0 17 0 46

Diff check GF- Abs (<50 OK) 0 -19 4 -5 -21 0 0 0 0 -4 0 -1

NB Rounded Volumes 0 1225 90 200 2350 0 0 0 0 20 0 50

Telegraph Rd E-W Hayfield Rd

49 Existing Vol 59 70 35 258 20 373 155 477 15 1 575 52

17NB-13 AM Pk Prd Delta 0 -25 -12 2 39 547 820 -44 0 -59 293 -41

17NB-13 AM Pk Hr (41.7%) 0 -10 -5 1 16 228 342 -18 0 -25 122 -17

2017 NB AM = Exist+Delta 59 60 30 259 36 601 497 459 15 -24 697 35

17NB-13 AM Grth Fctr (%) 0 -7% -8% 17% 32% 0 1297% -3% 0 -43% 28% -85%

2017 NB w/ Growth fctrs 59 65 32 302 26 373 2165 462 15 1 736 8

Difference check (>50) 0 6 2 43 -10 -228 1668 4 0 24 38 -27

Add Abs values to Existing Volumes 601 497

NB Rounded Volumes 60 70 30 300 30 600 500 475 20 0 750 10

50 Telegraph Rd E-W Mulligan Rd Synthesized East West volumes based on Telegraph at DCEETA 

Existing Vol 0 0 0 0 0 0 0 970 0 0 687 0

17NB-13 AM Pk Prd Delta 1062 0 1027 0 0 0 0 -229 859 985 -104 0

17NB-13 AM Pk Hr (41.7%) 443 0 428 0 0 0 0 -95 358 411 -43 0

17NB-13 AM Grth Fctr (%) 0 0 0 0 0 0 0 -15% 0 0 -9% 0

2017 NB w/ Growth fctrs 0 0 0 0 0 0 0 827 0 0 627 0

Difference check (>50) -443 0 -428 0 0 0 0 -48 -358 -411 -17 0

New Vols used for Mulligan Vols 443 428 358 411

NB Rounded Volumes 450 0 425 0 0 0 0 825 350 425 625 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Telegraph Rd E-W Road B (DCEETA)

51 Existing Vol 35 0 4 1 0 1 19 965 228 50 635 2

17NB-13 AM Pk Prd Delta 1 0 17 0 0 0 0 613 -88 97 861 0

17NB-13 AM Pk Hr (41.7%) 0 0 7 0 0 0 0 256 -37 40 359 0

2017 NB AM = Exist+Delta 35 0 11 1 0 1 19 1221 191 90 994 2

17NB-13 AM Grth Fctr (%) 0% 0 29% 0 0 0 0 41% -12% 55% 84% 0

2017 NB w/ Growth fctrs 35 0 5 1 0 1 19 1362 201 78 1172 2

Difference check (>50) 0 0 -6 0 0 0 0 141 10 -13 178 0

Use average of Difference and growth factors methods 1291 1083

NB Rounded Volumes 40 0 10 0 0 0 20 1300 200 80 1075 0

Telegraph Rd E-W Beulah St

52 Existing Vol 6 85 29 180 480 220 406 829 203 197 298 91

17NB-13 AM Pk Prd Delta -4 105 -62 447 -242 -436 -595 141 49 -24 30 856

17NB-13 AM Pk Hr (41.7%) -2 44 -26 186 -101 -182 -248 59 20 -10 13 357

17NB-13 AM Grth Fctr (%) -96% 22% -64% 135% -21% -32% -27% 8% 0 -8% 4% 1112%

2017 NB w/ Growth fctrs 0 104 11 424 378 149 298 894 203 181 309 1103

Difference check (>50) -4 -25 8 58 -1 110 140 6 -20 -6 -1 655

Use average of Difference and growth factors methods 395

Use Average of existing and Abs Change values 269

ABSDelt>%Delta Average Exist & Exist*Delta% 184 352

NB Rounded Volumes 0 100 10 400 375 175 350 900 200 175 300 275

Telegraph Rd Newington Rd

Original Coding from Synchro 0 0 0 94 0 10 71 1198 0 3 438 91

53 Existing Vol Telegraph N-S Revised coding to match model 71 1198 0 3 438 91 94 0 10 0 0 0

17NB-13 AM Pk Prd Delta 0 -709 0 0 -356 -54 304 0 -110 0 0 0

17NB-13 AM Pk Hr (41.7%) 0 -296 0 0 -149 -22 127 0 -46 0 0 0

17NB-13 AM Grth Fctr (%) -2% -19% 0 0 -23% -9% 87% 0 -60% 0 0 0

2017 NB w/ Growth fctrs 69 968 0 3 338 83 176 0 4 0 0 0

Difference check (>50) -2 66 0 0 48 14 -45 0 40 0 0 0

Use average of Difference and growth factors methods 199 -16

ABSDelt>%Delta Average Exist & Exist*Delta% 1083

Retain Existing Value 10

NB Rounded Volumes 70 1075 0 0 350 80 200 0 10 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Fairfax Cnty Pkwy SB Ramps Telegraph Rd (S)

54 Existing Vol 0 0 0 132 1 160 0 1203 298 110 252 0

17NB-13 AM Pk Prd Delta 0 0 0 27 0 15 0 -414 -461 -570 49 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 11 0 6 0 -173 -192 -238 21 0

17NB-13 AM Grth Fctr (%) 0 0 0 121% 0 14% 0 -10% -36% -81% 5% 0

2017 NB w/ Growth fctrs 0 0 0 292 1 182 0 1082 191 21 265 0

Difference check (>50) 0 0 0 148 0 16 0 51 85 149 -8 0

Use average of Difference and growth factors methods 217

ABSDelt>%DeltaAverage Exist & Exist*Delta% 1142 244 66

NB Rounded Volumes 0 0 0 225 0 175 0 1150 250 70 275 0

54aFairfax Cnty Pky SB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

54bFairfax Cnty Pky SB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pkwy NB Ramps Telegraph Rd (N)

55 Existing Vol 19 1 131 0 0 0 390 989 0 0 348 201

17NB-13 AM Pk Prd Delta -27 0 -195 0 0 0 158 -545 0 0 -493 63

17NB-13 AM Pk Hr (41.7%) -11 0 -81 0 0 0 66 -227 0 0 -206 26

17NB-13 AM Grth Fctr (%) -54% 0 -84% 0 0 0 31% -15% 0 0 -31% 27%

2017 NB w/ Growth fctrs 9 1 21 0 0 0 511 840 0 0 242 256

Difference check (>50) 1 0 -28 0 0 0 55 79 0 0 99 29

Use average of Difference and growth factors methods 483

ABSDelt>%DeltaAverage Exist & Exist*Delta% 915 295

NB Rounded Volumes 10 0 20 0 0 0 475 925 0 0 300 250

55aFairfax Cnty Pky NB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

55bFairfax Cnty Pky NB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

56 Fairfax Cnty Pky NB - SB Ehlers Rd Synthesize from Kingman - No Signal 

Existing Vol 0 0 0 0 0 0 0 2361 0 0 1005

17NB-13 AM Pk Prd Delta 0 0 0 0 0 0 0 -1173 0 0 -776 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 0 0 0 0 -489 0 0 -324 0

17NB-13 AM Grth Fctr (%) 0 0 0 0 0 0 0 -21% 0 0 -29% 0

2017 NB w/ Growth fctrs 0 0 0 0 0 0 0 1862 0 0 713 0

Difference check (>50) 0 0 0 0 0 0 0 -10 0 0 32 0

NB Rounded Volumes 0 0 0 0 0 0 0 1875 0 0 725 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 6 844 426 1350 984 27 3 6 4 39 3 158

17NB-13 AM Pk Prd Delta 13 -801 -298 358 -1512 -19 4 2 -5 -219 0 21

17NB-13 AM Pk Hr (41.7%) 5 -334 -124 149 -631 -8 2 1 -2 -91 0 9

17NB-13 AM Grth Fctr (%) 19% -34% -87% 12% -75% -4% 7% 25% -8% -68% -3% 7%

2017 NB w/ Growth fctrs 7 554 57 1508 242 26 3 8 4 12 3 170

Difference check (>50) -4 44 -245 8 -111 7 -2 1 2 65 0 3

ABSDelt>%DeltaAverage Exist & Exist*Delta% 699 26

ABSDelt<%DeltaAverage Exist & (Exist+Delta) 364 669

NB Rounded Volumes 10 700 375 1500 675 30 0 10 10 30 0 175

I-95 Ramps Lorton Rd (W)

58 Existing Vol 3 0 4 89 0 67 143 1750 12 8 409 136

17NB-13 AM Pk Prd Delta 0 0 0 18 0 47 0 1299 -58 217 405 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 7 0 20 0 542 -24 90 169 0

17NB-13 AM Grth Fctr (%) 0 0 0 4% 0 9% 0 29% -8% 135% 54% 0

17NB-13-AM Pk Hr (41.7%) Corrected Column Placement 0 0 0 7 0 20 -24 542 0 0 169 90

17NB-13-AM% Corrected Column Placement 0 0 0 4% 0% 9% -8% 29% 0 0 54% 135%

2017 NB w/ Growth fctrs 3 0 4 93 0 73 131 2258 12 8 628 320

Difference check (>50) 0 0 0 -3 0 -14 12 -34 0 0 50 93

Use average of Difference and growth factors methods 273

NB Rounded Volumes 0 0 10 90 0 70 125 2250 10 10 625 275

I-95 Ramps Lorton Rd (E)

59 Existing Vol 6 17 10 191 26 34 798 998 37 28 508 422

17NB-13 AM Pk Prd Delta 0 0 0 166 0 141 0 911 405 176 480 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 69 0 59 0 380 169 73 200 0

17NB-13 AM Grth Fctr (%) 0 0 0 9% 0 115% 0 30% 22% 60% 61% 0

17NB-13-AM Pk Hr (41.7%) Corrected Column Placement 0 0 0 69 0 59 169 380 0 0 200 73

17NB-13-AM% Corrected Column Placement 0% 0% 0% 9% 0% 115% 22% 30% 0 0 61% 60%

2017 NB w/ Growth fctrs 6 17 10 209 26 73 971 1301 37 28 816 675

Difference check (>50) 0 0 0 -51 0 -20 4 -77 0 0 108 180

Use average of Difference and growth factors methods 235 1339 762 585

NB Rounded Volumes 10 20 10 225 30 70 975 1350 40 30 775 575
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 3 2503 0 7 562 145 737 0 15 0 0 0

17NB-13 AM Pk Prd Delta -6 -668 0 0 -208 499 1115 0 -11 0 0 0

17NB-13 AM Pk Hr (41.7%) -2 -279 0 0 -87 208 465 0 -5 0 0 0

17NB-13 AM Grth Fctr (%) -8% -14% 0 0 -10% 112% 42% 0 -12% 0 0 0

2017 NB w/ Growth fctrs 3 2154 0 7 506 307 1045 0 13 0 0 0

Difference check (>50) 2 -70 0 0 31 -46 -157 0 3 0 0 0

ABSDelt>%DeltaAverage Exist & Exist*Delta% 2329

Use average of Difference and growth factors methods 1123

NB Rounded Volumes 0 2325 0 10 500 300 1125 0 10 0 0 0

Route 1 Pohick Rd (T int.)

61 Existing Vol Route 1 coded as E-W 1 0 2 335 1 86 134 3187 1 1 612 103

17NB-13 AM Pk Prd Delta 0 0 0 155 0 16 -32 452 0 0 232 12

17NB-13 AM Pk Hr (41.7%) 0 0 0 65 0 7 -13 188 0 0 97 5

17NB-13 AM Grth Fctr (%) 0 0 0 11% 0 13% -15% 6% 0 0 10% 13%

2017 NB w/ Growth fctrs 1 0 2 373 1 97 114 3383 1 1 670 116

Diff check GF- Abs (<50 OK) 0 0 0 -27 0 4 -7 8 0 0 -38 8

NB Rounded Volumes 0 0 0 375 0 100 125 3375 0 0 675 125

Route 1 Telegraph Rd

62 Existing Vol Route 1 coded as E-W 9 156 191 41 16 194 1094 2390 12 12 502 98

17NB-13 AM Pk Prd Delta 2 -199 111 59 4 97 -681 1288 0 -4 145 35

17NB-13 AM Pk Hr (41.7%) 1 -83 46 24 2 40 -284 537 0 -2 60 14

17NB-13 AM Grth Fctr (%) 968% -19% 12% 0 19% 13% -17% 28% 0 -15% 8% 0

2017 NB w/ Growth fctrs 96 126 214 41 19 219 913 3060 12 10 543 98

Difference check (>50) 86 53 -23 -24 1 -16 103 133 0 0 -19 -14

Use average of Difference and growth factors methods 53 2994

ABSDelt>%DeltaAverage Exist & Exist*Delta% 141 1003

NB Rounded Volumes 50 150 225 40 20 225 1000 3000 10 10 550 100
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

Fairfax County Pkwy Route 1

63 Existing Vol Route 1 coded as E-W 0 0 0 833 0 22 394 2073 0 0 569 921

17NB-13 AM Pk Prd Delta 0 0 0 -1672 0 -64 56 1402 0 0 240 -1142

17NB-13 AM Pk Hr (41.7%) 0 0 0 -697 0 -27 23 585 0 0 100 -476

17NB-13 AM Grth Fctr (%) 0 0 0 -76% 0 -35% 6198% 25% 0 0 15% -42%

2017 NB w/ Growth fctrs 0 0 0 200 0 14 24813 2600 0 0 654 537

Difference check (>50) 0 0 0 65 0 19 24396 -58 0 0 -15 92

Average of existing and Approach growth volumes 517 2336 729

Use Absolute growth 417

NB Rounded Volumes 0 0 0 525 0 20 425 2350 0 0 650 725

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 147 7 10 102 64 6 5 1838 1047 93 1363 34

17NB-13 AM Pk Prd Delta -166 0 0 0 0 0 0 831 -1101 0 -735 0

17NB-13 AM Pk Hr (41.7%) -69 0 0 0 0 0 0 347 -459 0 -307 0

17NB-13 AM Grth Fctr (%) -22% 0 6% 0 0 0 0 18% -37% 6% -21% 0

2017 NB w/ Growth fctrs 115 7 11 102 64 6 5 2162 664 99 1082 34

Difference check (>50) 38 0 0 0 0 0 0 -22 76 5 26 0

ABSDelt>%DeltaAverage Exist & Exist*Delta% 855 1223

NB Rounded Volumes 125 10 10 100 70 10 10 2175 850 100 1225 40

Route 1 at Belvoir Rd Original Synchro Coding   US 1 N-S 0 1460 532 337 1357 0 0 0 0 104 0 130

65 Existing Vol Revised Cding to match mdl  US 1 E-W 104 0 130 0 0 0 0 1460 532 337 1357 0

17NB-13 AM Pk Prd Delta Route 1 Belvoir -145 46 -87 508 13 77 330 623 -121 -337 -667 1544

17NB-13 AM Pk Hr (41.7%) Route 1 Belvoir -60 19 -36 212 5 32 138 260 -50 -140 -278 644

17NB-13 AM Grth Fctr (%) Route 1 Belvoir -43% 0 -19% 0 0 0 0 14% -30% -26% -21% 0

2017 NB w/ Growth fctrs 59 0 106 0 0 0 0 1671 373 249 1078 0

Difference check (>50) 15 -19 12 -212 -5 -32 -138 -49 -109 53 -1 -644

New Vols used for Lieber Gate Vols 19 212 5 32 138 644

ABSDelt<%DeltaAverage Exist & (Exist+Delta) 507 267

NB Rounded Volumes 60 20 100 225 10 30 150 1675 500 275 1075 650
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

66 Route 1 at Woodlawn Rd Original Synchro Coding   US 1 N-S 6 1451 0 0 1737 1 1 0 1 0 0 0

Existing Vol Revised Coding to match model  US 1 E-W 0 0 0 1 0 1 6 1451 0 0 1737 1

17NB-13 AM Pk Prd Delta 0 0 0 0 0 0 0 1043 0 0 541 0

17NB-13 AM Pk Hr (41.7%) 0 0 0 0 0 0 0 435 0 0 226 0

17NB-13 AM Grth Fctr (%) 0 0 0 0 0 0 0 22% 0 0 12% 0

2017 NB w/ Growth fctrs (existing vols used for GF=0) 0 0 0 1 0 1 6 1767 0 0 1944 1

Difference check (>50) 0 0 0 0 0 0 0 -119 0 0 -18 0

Use average of Difference and growth factors methods 1827

NB Rounded Volumes 0 0 0 0 0 0 10 1825 0 0 1950 0

67 Mulligan Rd Pole Rd

Existing Vol (No Signal) Synthesized Vols frm Rt1 Vols 0 0 133 0 0 0 0 0 0 256 0 0

17NB-13 AM Pk Prd Delta 0 1392 134 659 1185 0 0 0 0 23 0 697

17NB-13 AM Pk Hr (41.7%) 0 581 56 275 494 0 0 0 0 10 0 290

17NB-13 AM Grth Fctr (%) 0 308% 0 19% 0

2017 NB w/ Growth fctrs 543 304

Difference check (>50) 0 355 38

Use average of Difference and growth factors methods 366

New Vols used for new Movements 581 275 494 290

NB Rounded Volumes 0 575 375 275 500 0 0 0 0 300 0 300

68 US Route 1 Mulligan Rd

Existing Vol 323 21 32 32 73 151 100 1021 333 111 1220 12

17NB-13 AM Pk Prd Delta 40 637 -221 133 372 214 35 713 295 -387 287 337

17NB-13 AM Pk Hr (41.7%) 17 266 -92 56 155 89 15 297 123 -161 120 141

17NB-13 AM Grth Fctr (%) 6% 1045% -74% 0 493% 31% 8% 20% 37% -54% 9% 0

2017 NB w/ Growth fctrs (existing vols used for GF=0) 343 241 8 32 433 198 108 1227 457 51 1329 12

Difference check (>50) 4 -46 68 -56 205 -42 -7 -92 1 102 -10 -141

Use average of Difference and growth factors methods 264 60 331 219 1272

Use Existing Volumes 32

ABSDelt>%Delta Average Exist & Exist*Delta% 81 82

NB Rounded Volumes 350 275 30 60 325 225 100 1275 450 80 1325 80
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FORT BELVOIR TMP TRAFFIC ANALYSIS
2017 No-Build AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/8/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Site

69 Mount Vernon Highway Mount Vernon Rd

Existing Vol 380 410 0 0 333 232 52 0 137 0 0 0

17NB-13 AM Pk Prd Delta -95 437 0 0 437 -228 -31 0 -30 0 0 0

17NB-13 AM Pk Hr (41.7%) -40 182 0 0 182 -95 -13 0 -13 0 0 0

17NB-13 AM Grth Fctr (%) -28% 74% 0 0 66% -29% -10% 0 -8% 0 0 0

2017 NB w/ Growth fctrs (existing vols used for GF=0) 274 714 0 0 552 164 47 0 126 0 0 0

Difference check (>50) -66 122 0 0 36 27 8 0 2 0 0 0

Use average of Difference and growth factors methods 653

ABSDelt<%Delta Average Exist & (Exist+Delta) 360

NB Rounded Volumes 350 650 0 0 550 175 50 0 125 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

28 Franconia Springfld Pkwy EB Exit Ramp to Rolling Rd See Merge, Diverage and Weaving Volumes

29 Franconia Springfld Pkwy WB On Ramp from Rolling Rd See Merge, Diverage and Weaving Volumes

Franconia Springfld Pkwy Spring Village Dr

30 Existing Volumes 30 5 177 76 3 21 57 3587 17 42 937 122

17Alt1-13-AM Pk Hr (41.7%) 1 0 -34 6 0 3 1 147 -1 2 -85 2

17Alt1-13-AM Grth Fctr % 2% 21% -23% 7% 16% 6% 1% 4% -1% 3% -10% 4%

2017 Alt 1 w/ Growth fctrs 30 6 136 81 3 22 58 3748 17 43 839 127

Diff check GF- Abs (<50 OK) 0 1 -7 0 0 -1 0 14 0 0 -14 3

Alt1 Rounded Volumes 30 10 150 80 0 20 60 3750 20 40 850 125

Franconia Springfld Pkwy EB Exit & On Ramps at Backlick Rd

31 Existing Volumes 212 1087 1 1 599 122 1354 1 67 2 1 2

17Alt1-13-AM Pk Hr (41.7%) 122 -158 0 0 -79 25 -356 0 0 0 0 0

17Alt1-13-AM Grth Fctr % 42% -17% -10% 10% -48% -9%

2017 Alt 1 w/ Growth fctrs 301 902 0 0 538 134 700 0 61 0 0 0

Diff check GF- Abs (<50 OK) -34 -27 0 0 18 -13 -298 0 -5 0 0 0

Average Existing & (Exist-Delta) 1176

Rounded Volumes 300 900 0 0 550 125 1175 0 60 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Backlick Rd

32 Existing Volumes 48 2356 2 9 523 268 159 11 204 3 1 6

17Alt1-13-AM Pk Hr (41.7%) 0 -514 0 0 -16 -22 366 0 -38 0 0 0

17Alt1-13-AM Grth Fctr % -14% -31% 0% -2% -6% 260% 0% -12% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 41 1629 0 9 512 252 573 11 179 3 1 6

Diff check GF- Abs (<50 OK) -7 -213 -2 0 4 6 48 0 13 0 0 0

Average Existing & (Exist-Delta) 2099 342

Rounded Volumes 40 2100 0 10 525 250 350 10 175 0 0 10
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy I-95 HOV ramps

33 Existing Volumes 64 0 125 0 0 0 234 2594 0 3 1398 123

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 0 0 0 0 622 0 0 270 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 0% 0% 0% 0% 19% 0% 0% 27% 0%

2017 Alt 1 w/ Growth fctrs 64 0 125 0 0 0 234 3081 0 3 1777 123

Diff check GF- Abs (<50 OK) 0 0 0 0 0 0 0 -135 0 0 109 0

Use average of Difference and Growth Factors methods 3149 1723

Rounded Volumes 70 0 125 0 0 0 225 3150 0 0 1725 125

Franconia Springfld Pkwy EB Exit & On Ramps at Frontier Rd

34 Existing Volumes 0 235 149 149 515 0 492 0 690 0 0 0

17Alt1-13-AM Pk Hr (41.7%) 0 4 2 105 23 0 -604 0 30 0 0 0

17Alt1-13-AM Grth Fctr % 0% 11% 16% 65% 38% 0% -40% 0% 60% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 0 260 172 247 708 0 293 0 1101 0 0 0

Diff check GF- Abs (<50 OK) 0 22 21 -7 170 0 405 0 381 0 0 0

Use average of Difference and Growth Factors methods 623 911

ABSDelt>%Delta Average Exist & Exist*Delta% 392

Rounded Volumes Updated 12/9/13 0 250 175 250 625 0 400 0 925 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Frontier Rd

35 Existing Volumes 99 627 0 0 919 162 0 0 0 42 1 725

17Alt1-13-AM Pk Hr (41.7%) Franconia Springfield PkwyWB Exit to Frontier -1 -599 0 0 118 -117 0 0 0 10 0 384

17Alt1-13-AM Grth Fctr % Franconia Springfield PkwyWB Exit to Frontier -5% -40% 0% 0% 60% -61% 0% 0% 0% 41% 0% 64%

2017 Alt 1 w/ Growth fctrs 94 378 0 0 1468 63 0 0 0 59 1 1187

Diff check GF- Abs (<50 OK) -4 351 0 0 431 19 0 0 0 8 0 78

Use average of Difference and Growth Factors methods 1252 1148

ABSDelt>%Delta Average Exist & Exist*Delta% 503

Rounded Volumes 100 500 0 0 1250 60 0 0 0 60 0 1150
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy Beulah St.

36 Existing Volumes 751 554 81 102 278 244 556 925 485 84 990 173

17Alt1-13-AM Pk Hr (41.7%) 290 -121 -135 -3 -82 128 133 139 125 -19 198 14

17Alt1-13-AM Grth Fctr % 45% -16% -22% -22% -13% 106% 29% 17% 27% -23% 28% 38%

2017 Alt 1 w/ Growth fctrs 1087 463 63 80 241 502 716 1084 617 65 1268 239

Diff check GF- Abs (<50 OK) 45 30 117 -19 44 129 26 21 7 0 80 52

Use average of Difference and Growth Factors methods 437 1228 213

ABSDelt>%Delta Average Exist & Exist*Delta% 72

Rounded Volumes 1100 475 70 80 250 450 725 1075 625 70 1225 225

37 Fairfax Cnty Pky N-S On Ramp loop frm SB Barta See Merge, Diverage and Weaving Volumes

38 Fairfax Cnty Pky SB SB Exit Ramp at Barta Rd SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Original Synchro Coding554 1 381 1 0 1 0 595 4 1 98 0

Realigned Existing Volumes 1 0 1 554 1 381 0 595 4 1 98 0

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 41 0 64 0 -164 0 0 -59 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 15% 0% 16% 0% -32% 0% 0% -55% 0%

2017 Alt 1 w/ Growth fctrs 1 0 1 636 1 441 0 404 4 1 44 0

Diff check GF- Abs (<50 OK) 0 0 0 40 0 -3 0 -26 0 0 4 0

Rounded Volumes 0 0 0 650 0 450 0 400 10 0 50 0

38a Fairfax Cnty Pky SB Barta Rd Exit Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky NB NB Exit Ramp at Barta Rd NWL NWR NET NER SWL SWT

Original Synchro Coding 96 257 768 0 0 38

39 Realigned Existing Volumes 96 257 768 38

17Alt1-13-AM Pk Hr (41.7%) -59 0 0 0 0 0 0 1 0 0 0 0

17Alt1-13-AM Grth Fctr % -57% 0% -4% 0% 0% 0% 0% 0% 0% 0% -4% 1%

2017 Alt 1 w/ Growth fctrs 41 0 246 0 0 0 0 770 0 0 37 0

Diff check GF- Abs (<50 OK) 4 0 -11 0 0 0 0 1 0 0 -1 0

Rounded Volumes 40 0 250 0 0 0 0 775 0 0 40 0

39a Fairfax Cnty Pky NB Barta Rd On Ramp See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

40 Fairfax Cnty Pky NB On Ramp loop frm NB Barta Rd See Merge, Diverage and Weaving Volumes

41 Fairfax Cnty Pky SB Weaving area - Barta to Boudinot See Merge, Diverage and Weaving Volumes

Backlick Rd N-S Barta Rd

42 Existing Vol 197 1211 0 0 378 298 49 0 24 0 0 0

17Alt1-13-AM Pk Hr (41.7%) -35 -84 0 0 13 -93 7 0 -9 0 0 0

17Alt1-13-AM Grth Fctr % -21% -8% 0% 0% 6% -16% 4% 0% -13% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 155 1112 0 0 400 251 51 0 21 0 0 0

Diff check GF- Abs (<50 OK) -7 -15 0 0 9 46 -6 0 6 0 0 0

Rounded Volumes 150 1125 0 0 400 250 50 0 20 0 0 0

43 I-95 SB HOT Lanes Merge from North Area On-Ramp See Merge, Diverage and Weaving Volumes

44 Fairfax Cnty Pky NB Weaving area - bet 95 Ramp to Boudinot See Merge, Diverage and Weaving Volumes

45a Fairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On Ramp See Merge, Diverage and Weaving Volumes

45b Fairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky N-S Loisdale Rd

46 Existing Vol 0 1570 219 194 1796 546 0 186 382 196 0 683

17Alt1-13-AM Pk Hr (41.7%) 0 -119 -40 96 -65 0 0 0 112 -12 0 19

17Alt1-13-AM Grth Fctr % 0% -9% -47% 34% -3% 0% 0% 0% 75% -31% 0% 10%

2017 Alt 1 w/ Growth fctrs 0 1421 117 261 1740 546 0 186 667 134 0 750

Diff check GF- Abs (<50 OK) 0 -30 -62 -29 9 0 0 0 173 -49 0 48

Use average of Difference and growth factors methods 580 159

Use Average of existing and Abs Change values 199 190

Rounded Volumes 0 1425 200 275 1750 550 0 200 575 200 0 750
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 62 1326 14 63 2606 307 114 4 23 8 7 38

17Alt1-13-AM Pk Hr (41.7%) 6 -161 16 56 55 -77 2 0 0 0 0 0

17Alt1-13-AM Grth Fctr % 6% -15% 80% 64% 3% -16% 1% 0% 1% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 66 1133 25 103 2689 257 115 4 23 8 7 38

Diff check GF- Abs (<50 OK) -3 -32 -5 -16 28 27 -1 0 0 0 0 0

Rounded Volumes 70 1125 30 100 2700 250 125 10 20 10 10 40

Fairfax Cnty Pkwy N-S 750' south of Terminal Rd

48 Existing Vol 0 1358 103 174 2413 0 0 0 0 28 0 42

17Alt1-13-AM Pk Hr (41.7%) 0 -147 -10 12 44 0 0 0 0 -6 0 8

17Alt1-13-AM Grth Fctr % 0% -13% -7% 5% 3% 0% 0% 0% 0% -37% 0% 16%

2017 Alt 1 w/ Growth fctrs 0 1188 95 183 2482 0 0 0 0 18 0 49

Diff check GF- Abs (<50 OK) 0 -23 2 -3 25 0 0 0 0 -4 0 -2

Rounded Volumes 0 1200 100 175 2475 0 0 0 0 20 0 50

Telegraph Rd E-W Hayfield Rd

49 Existing Vol 59 70 35 258 20 373 155 477 15 1 575 52

17Alt1-13-AM Pk Hr (41.7%) 0 -23 6 2 16 236 339 -26 0 -24 132 -17

17Alt1-13-AM Grth Fctr % 0% -14% 10% 31% 32% 0% 1284% -4% 0% -42% 30% -85%

2017 Alt 1 w/ Growth fctrs 59 60 38 339 26 373 2145 456 15 1 749 8

Diff check GF- Abs (<50 OK) 0 13 -3 79 -10 -236 1651 5 0 24 41 -27

Add Abs values to Existing Volumes 609 494

Rounded Volumes 60 60 40 350 30 600 500 450 20 0 750 10

50 Telegraph Rd E-W Mulligan Rd Synthesized East West volumes based on Telegraph at DCEETA 

Existing Vol 0 0 0 0 0 0 0 970 0 0 687 0

17Alt1-13-AM Pk Hr (41.7%) 436 0 433 0 0 0 0 -111 437 433 -47 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 0% 0% 0% 0% -17% 0% 0% -9% 0%

2017 Alt 1 w/ Growth fctrs 0 0 0 0 0 0 0 804 0 0 622 0

Diff check GF- Abs (<50 OK) -436 0 -433 0 0 0 0 -55 -437 -433 -18 0

Use average of Difference and growth factors methods 832

New Vols used for Mulligan 436 433 437 433

Rounded Volumes 450 0 425 0 0 0 0 825 450 450 625 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Telegraph Rd E-W Road B (DCEETA)

51 Existing Vol 35 0 4 1 0 1 19 965 228 50 635 2

17Alt1-13-AM Pk Hr (41.7%) -4 0 12 0 0 0 0 315 -35 38 350 0

17Alt1-13-AM Grth Fctr % -6% 0% 48% 0% 0% 0% 0% 51% -11% 53% 82% 0%

2017 Alt 1 w/ Growth fctrs 33 0 6 1 0 1 19 1453 203 76 1159 2

Diff check GF- Abs (<50 OK) 2 0 -10 0 0 0 0 174 9 -12 173 0

Use average of Difference and growth factors methods 1367 1072

Rounded Volumes 30 0 10 0 0 0 20 1375 200 80 1075 0

Telegraph Rd E-W Beulah St

52 Existing Vol 6 85 29 180 480 220 406 829 203 197 298 91

17Alt1-13-AM inc 41.7% -2 56 -24 241 -44 -162 -275 63 25 -8 7 347

17Alt1-13-AM% -92% 28% -59% 175% -9% -29% -30% 8% 0% -6% 2% 1082%

2017 Alt 1 w/ Growth fctrs 0 109 12 495 436 156 286 899 203 185 304 1076

Difference check (>50) -4 -32 7 74 0 98 155 6 -25 -4 -1 637

Use average of Difference and growth factors methods 458

Use Average of existing and Abs Change values 265

ABSDelt>%Delta Average Exist & Exist*Delta% 188 346

Rounded Volumes 0 100 10 450 450 200 350 900 200 175 300 275

Telegraph Rd Newington Rd

Original Coding from Synchro 0 0 0 94 0 10 71 1198 0 3 438 91

53 Existing Vol Telegraph N-S Revised coding to match model 71 1198 0 3 438 91 94 0 10 0 0 0

17Alt1-13-AM Pk Hr (41.7%) 0 -344 0 0 -146 -11 157 0 -68 0 0 0

17Alt1-13-AM Grth Fctr % -2% -22% 0% 0% -23% -4% 108% 0% -89% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 69 930 0 3 339 87 196 0 1 0 0 0

Diff check GF- Abs (<50 OK) -2 77 0 0 48 7 -55 0 59 0 0 0

Use average of Difference and growth factors methods 223 -28

ABSDelt>%Delta Average Exist & Exist*Delta% 1064

Retain Existing Value 10

Rounded Volumes 70 1075 0 0 350 90 225 0 10 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy SB Ramps Telegraph Rd (S)

54 Existing Vol 0 0 0 132 1 160 0 1203 298 110 252 0

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 17 0 4 0 -243 -82 -227 18 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 189% 0% 9% 0% -14% -15% -77% 5% 0%

2017 Alt 1 w/ Growth fctrs 0 0 0 381 1 174 0 1032 252 25 263 0

Diff check GF- Abs (<50 OK) 0 0 0 232 0 10 0 73 36 142 -7 0

Use average of Difference and growth factors methods 265

ABSDelt>%Delta Average Exist & Exist*Delta% 1118 68

Rounded Volumes 0 0 0 275 0 175 0 1125 250 70 275 0

54a Fairfax Cnty Pky SB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

54b Fairfax Cnty Pky SB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pkwy NB Ramps Telegraph Rd (N)

55 Existing Vol 19 1 131 0 0 0 390 989 0 0 348 201

17Alt1-13-AM Pk Hr (41.7%) -7 0 -79 0 0 0 52 -278 0 0 -202 25

17Alt1-13-AM Grth Fctr % -34% 0% -82% 0% 0% 0% 24% -18% 0% 0% -30% 26%

2017 Alt 1 w/ Growth fctrs 13 1 24 0 0 0 484 807 0 0 244 254

Diff check GF- Abs (<50 OK) 0 -28 0 0 0 43 96 0 0 97 27

ABSDelt>%Delta Average Exist & Exist*Delta% 898 296

Rounded Volumes 10 0 30 0 0 0 475 900 0 0 300 250

55a Fairfax Cnty Pky NB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

55b Fairfax Cnty Pky NB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

56 Fairfax Cnty Pky NB - SB Ehlers Rd Synthesize from Kingman - No Signal 

Existing Vol 0 0 0 0 0 0 0 2361 0 0 1005

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 0 0 0 0 -293 0 0 -320 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 0% 0% 0% 0% -13% 0% 0% -29% 0%

2017 Alt 1 w/ Growth fctrs 0 0 0 0 0 0 0 2062 0 0 716 0

Diff check GF- Abs (<50 OK) 0 0 0 0 0 0 -6 0 0 31 0

Rounded Volumes 0 0 0 0 0 0 0 2075 0 0 725 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 6 844 426 1350 984 27 3 6 4 39 3 158

17Alt1-13-AM inc 41.7% 10 -357 -133 320 -658 39 8 2 2 -65 1 30

17Alt1-13-AM% 33% -37% -93% 25% -79% 20% 30% 78% 8% -48% 44% 25%

2017 Alt 1 w/ Growth fctrs 8 534 31 1688 209 32 4 11 4 20 4 198

Difference check (>50) -8 47 -262 17 -116 -33 -7 3 -2 46 0 10

ABSDelt>%Delta Average Exist & Exist*Delta% 689

ABSDelt<%Delta Average Exist & (Exist+Delta) 360 655

Rounded Volumes 10 700 350 1700 650 30 10 10 10 20 10 200

I-95 Ramps Lorton Rd (W)

58 Existing Vol 3 0 4 89 0 67 143 1750 12 8 409 136

17Alt1-13-AM inc 41.7% Corrected Column Placement 0 0 0 10 0 21 -30 563 0 0 174 88

17Alt1-13-AM% 0% 0% 0% 6% 0% 10% -10% 30% 0% 0% 55% 132%

2017 Alt 1 w/ Growth fctrs 3 0 4 94 0 73 128 2278 12 8 635 315

Difference check (>50) 0 0 0 -5 0 -14 15 -35 0 0 52 91

Use average of Difference and growth factors methods 609 270

Rounded Volumes 0 0 10 100 0 70 125 2275 10 10 600 275

I-95 Ramps Lorton Rd (E)

59 Existing Vol 6 17 10 191 26 34 798 998 37 28 508 422

17Alt1-13-AM inc 41.7% Corrected Column Placement 0 0 0 67 0 59 168 406 0 0 202 72

17Alt1-13-AM% 0% 0% 0% 9% 0% 116% 22% 32% 0% 0% 61% 59%

2017 Alt 1 w/ Growth fctrs 6 17 10 208 26 73 970 1321 37 28 819 671

Difference check (>50) 0 0 0 -49 0 -20 4 -83 0 0 109 177

Use average of Difference and growth factors methods 233 1362 765 583

Rounded Volumes 10 20 10 225 30 70 975 1375 40 30 775 575
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 3 2503 0 7 562 145 737 0 15 0 0 0

17Alt1-13-AM Pk Hr (41.7%) 2 -294 0 0 -91 214 519 0 -5 0 0 0

17Alt1-13-AM Grth Fctr % 6% -15% 0% 0% -10% 115% 47% 0% -13% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 3 2135 0 7 504 312 1081 0 13 0 0 0

Diff check GF- Abs (<50 OK) -2 -74 0 0 32 -47 -175 0 3 0 0 0

Use average of Difference and growth factors methods 1168

ABSDelt<%Delta Average Exist & (Exist+Delta) 2356

Rounded Volumes 0 2350 0 10 500 325 1175 0 10 0 0 0

Route 1 Pohick Rd (T int.)

61 Existing Vol Route 1 coded as E-W 1 0 2 335 1 86 134 3187 1 1 612 103

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 90 0 6 -22 233 0 0 96 4

17Alt1-13-AM Grth Fctr % 0% 0% 0% 16% 0% 12% -25% 8% 0% 0% 9% 10%

2017 Alt 1 w/ Growth fctrs 1 0 2 388 1 96 100 3430 1 1 670 113

Diff check GF- Abs (<50 OK) 0 0 0 -37 0 4 -11 10 0 0 -38 6

Rounded Volumes 0 0 0 400 0 100 100 3425 0 0 675 125

Route 1 Telegraph Rd

62 Existing Vol Route 1 coded as E-W 9 156 191 41 16 194 1094 2390 12 12 502 98

17Alt1-13-AM Pk Hr (41.7%) 1 -40 15 24 -1 38 -290 613 0 -2 61 14

17Alt1-13-AM Grth Fctr % 711% -9% 4% 0% -6% 12% -17% 32% 0% -14% 8% 0%

2017 Alt 1 w/ Growth fctrs 73 142 199 41 15 217 909 3155 12 10 544 98

Diff check GF- Abs (<50 OK) 63 25 -8 -24 0 -15 105 152 0 0 -19 -14

Use average of Difference and growth factors methods 41 3079

ABSDelt>%Delta Average Exist & Exist*Delta% 1001

Rounded Volumes 40 150 200 40 20 225 1000 3075 10 10 550 100
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax County Pkwy Route 1

63 Existing Vol Route 1 coded as E-W 0 0 0 833 0 22 394 2073 0 0 569 921

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 -703 0 -18 13 639 0 0 92 -493

17Alt1-13-AM Grth Fctr % 0% 0% 0% -77% 0% -23% 3354% 28% 0% 0% 14% -43%

2017 Alt 1 w/ Growth fctrs 0 0 0 195 0 17 13611 2649 0 0 647 524

Diff check GF- Abs (<50 OK) 0 0 0 65 0 13 13204 -63 0 0 -13 96

Average of existing and Approach growth volumes 514 2361 723

Use absolute growth 407

Rounded Volumes 0 0 0 525 0 20 400 2375 0 0 650 725

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 147 7 10 102 64 6 5 1838 1047 93 1363 34

17Alt1-13-AM Pk Hr (41.7%) Route 1 Pohick Rd -62 0 0 0 0 0 0 300 -364 0 -339 0

17Alt1-13-AM Grth Fctr % Route 1 Pohick Rd -19% 0% 6% 0% 0% 0% 0% 15% -29% 6% -23% 0%

2017 Alt 1 w/ Growth fctrs 119 7 11 102 64 6 5 2118 743 99 1052 34

Diff check GF- Abs (<50 OK) 34 0 0 0 0 0 0 -19 60 5 28 0

ABSDelt>%Delta Average Exist & Exist*Delta% 895 1208

Rounded Volumes 125 10 10 100 70 10 10 2125 900 100 1200 40

Route 1 at Belvoir Rd Original Synchro Coding   US 1 N-S 0 1460 532 337 1357 0 0 0 0 104 0 130

65 Existing Vol Revised Cding to match mdl  US 1 E-W 104 0 130 0 0 0 0 1460 532 337 1357 0

17Alt1-13-AM Pk Hr (41.7%) -62 23 -30 223 6 34 165 198 -63 -119 -311 789

17Alt1-13-AM Grth Fctr % -44% 0% -15% 0% 0% 0% 0% 11% -38% -22% -23% 0%

2017 Alt 1 w/ Growth fctrs 58 0 110 0 0 0 0 1621 332 263 1044 0

Diff check GF- Abs (<50 OK) 16 -23 10 -223 -6 -34 -165 -37 -137 45 -2 -789

New Vols used for Lieber Gate Vols 23 223 6 34 165 789

ABSDelt<%Delta Average Exist & (Exist+Delta) 500

Rounded Volumes 60 20 100 225 10 40 175 1625 500 275 1050 800
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

66 Route 1 at Woodlawn Rd Original Synchro Coding   US 1 N-S 6 1451 0 0 1737 1 1 0 1 0 0 0

Existing Vol Revised Coding to match model  US 1 E-W 0 0 0 1 0 1 6 1451 0 0 1737 1

17Alt1-13-AM Pk Hr (41.7%) 0 0 0 0 0 0 0 391 0 0 359 0

17Alt1-13-AM Grth Fctr % 0% 0% 0% 0% 0% 0% 0% 20% 0% 0% 19% 0%

2017 Alt 1 w/ Growth fctrs 0 0 0 1 0 1 6 1736 0 0 2067 1

Diff check GF- Abs (<50 OK) 0 0 0 0 0 0 0 -107 0 0 -29 0

Use average of Difference and growth factors methods 1789

Rounded Volumes 0 0 0 0 0 0 10 1800 0 0 2075 0

67 Mulligan Rd Pole Rd

Existing Vol (No Signal) Synthesized Vols frm Rt1 Vols 0 0 133 0 0 0 0 0 0 256 0 0

17Alt1-13-AM Pk Hr (41.7%) 0 566 49 286 585 0 0 0 0 23 0 303

17Alt1-13-AM Grth Fctr % 0% 0% 272% 0% 0% 0% 0% 0% 0% 44% 0% 0%

2017 Alt 1 w/ Growth fctrs 0 566 495 286 585 0 0 0 0 369 0 303

Diff check GF- Abs (<50 OK) 0 0 313 0 0 0 0 0 0 90 0 0

Use average of Difference and growth factors methods 339 324

Rounded Volumes 0 575 350 300 575 0 0 0 0 325 0 300

68 US Route 1 Mulligan Rd

Existing Vol 323 21 32 32 73 151 100 1021 333 111 1220 12

17Alt1-13-AM Pk Hr (41.7%) 27 262 -92 56 183 162 8 278 106 -177 169 125

17Alt1-13-AM Grth Fctr % 10% 1031% -74% 0% 582% 57% 4% 19% 32% -59% 13% 0%

2017 Alt 1 w/ Growth fctrs 356 238 8 32 498 236 104 1213 439 45 1375 12

Diff check GF- Abs (<50 OK) 6 -46 68 -56 242 -77 -4 -86 0 111 -15 -125

Use average of Difference and growth factors methods 260 60 377 275 1256 74

Use Existing Volumes 32

ABSDelt>%Delta Average Exist & Exist*Delta% 78

Rounded Volumes 350 250 30 60 375 275 100 1250 450 80 1375 80
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt 1  AM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

69 Mount Vernon Highway Mount Vernon Rd

Existing Vol 380 410 0 0 333 232 52 0 137 0 0 0

17Alt1-13-AM Pk Hr (41.7%) -4 190 0 0 167 -85 -15 0 -10 0 0 0

17Alt1-13-AM Grth Fctr % -3% 78% 0% 0% 60% -26% -11% 0% -6% 0% 0% 0%

2017 Alt 1 w/ Growth fctrs 369 728 0 0 534 171 46 0 128 0 0 0

Diff check GF- Abs (<50 OK) -7 128 0 0 33 24 9 0 1 0 0 0

Use average of Difference and growth factors methods 664

Rounded Volumes 375 675 0 0 525 175 50 0 125 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

28 Franconia Springfld Pkwy EB Exit Ramp to Rolling Rd See Merge, Diverage and Weaving Volumes

29 Franconia Springfld Pkwy WB On Ramp from Rolling Rd See Merge, Diverage and Weaving Volumes

Franconia Springfld Pkwy Spring Village Dr

30 Existing Volumes 25 4 104 103 8 80 29 1264 44 195 3385 82

17NB-13 PM Pk Prd Delta -39 1 22 27 1 -11 21 -168 11 8 626 6

17NB-13 PM Pk Hr (29.4%) -11 0 6 8 0 -3 6 -50 3 2 184 2

17NB-13 PM Grth Fctr (%) -18% 19% 7% 14% 20% -7% 11% -4% 6% 1% 6% 2%

2017 NB = Exist x Grth Fctr 21 5 111 117 10 75 32 1218 46 198 3593 83

Diff check GF- Abs (<50 OK) 7 0 1 6 1 -2 -3 3 -1 1 23 0

Rounded No-Build Volumes 20 10 125 125 10 80 30 1225 50 200 3600 80

Franconia Springfld Pkwy EB Exit & On Ramps at Backlick Rd

31 Existing Volumes 263 1193 0 3 830 208 549 3 44 1 1 2

17NB-13 PM Pk Prd Delta -160 -159 0 0 -678 1389 125 0 -1 0 0 0

17NB-13 PM Pk Hr (29.4%) -47 -47 0 0 -199 408 37 0 0 0 0 0

17NB-13 PM Grth Fctr (%) -11% -6% 0 0 -19% 248% 14% 0 -13% 0 0 0

2017 NB = Exist x Grth Fctr 235 1117 0 3 674 723 625 3 38 1 1 2

Diff check GF- Abs (<50 OK) 19 -29 0 0 43 107 39 0 -5 0 0 0

Average Existing & Exist+Numerical Increase 412

Rounded No-Build Volumes 225 1125 0 0 675 425 625 0 40 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Backlick Rd

32 Existing Volumes 69 1660 1 7 811 1122 238 12 210 28 17 16

17NB-13 PM Pk Prd Delta -4 -29 0 0 131 -654 -502 0 579 0 0 0

17NB-13 PM Pk Hr (29.4%) -1 -9 0 0 39 -192 -147 0 170 0 0 0

17NB-13 PM Grth Fctr (%) -41% -1% 0 0 4% -19% -35% 0 62% 0 0 0

2017 NB = Exist x Grth Fctr 41 1646 1 7 844 912 154 12 341 28 17 16

Diff check GF- Abs (<50 OK) -27 -6 0 0 -6 -18 63 0 -39 0 0 0

Average Existing value & GF Decrease 196

Rounded No-Build Volumes 40 1650 0 10 850 925 200 10 350 30 20 20
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy I-95 HOV ramps

33 Existing Volumes 0 0 0 142 0 278 0 1283 313 420 2264 0

17NB-13 PM Pk Prd Delta 0 0 0 434 0 1980 0 -12 997 893 -604 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 128 0 582 0 -3 293 262 -178 0

17NB-13 PM Grth Fctr (%) 0 0 0 30% 0 125% 0 0% 169% 165% -7% 0

2017 NB = Exist x Grth Fctr 0 0 0 185 0 626 0 1280 842 1112 2100 0

Diff check GF- Abs (<50 OK) 0 0 0 -85 0 -234 0 1 236 430 13 0

Average GF & Abs values 227 743 724 897

Rounded No-Build Volumes 0 0 0 225 0 750 0 1275 725 900 2100 0

Franconia Springfld Pkwy EB Exit & On Ramps at Frontier Rd

34 Existing Volumes 0 235 451 898 220 0 244 1 140 0 0 0

17NB-13 PM Pk Prd Delta 97 31 475 25 -1363 0 -2

17NB-13 PM Pk Hr (29.4%) 0 28 9 140 7 0 -401 0 0 0 0 0

17NB-13 PM Grth Fctr (%) 35% 31% 29% 14% -54% -2%

2017 NB = Exist x Grth Fctr 0 316 590 1157 250 0 112 0 138 0 0 0

Diff check GF- Abs (<50 OK) 0 53 130 120 23 0 269 -1 -2 0 0 0

Average GF & Abs values 290 525 1097

Average Existing value & GF Decrease 178

Rounded No-Build Volumes 0 300 525 1100 250 0 175 0 150 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Frontier Rd

35 Existing Volumes 512 535 0 0 1080 629 0 0 0 17 1 810

17NB-13 PM Pk Prd Delta 49 -1315 0 0 482 -382 0 0 0 17 0 1284

17NB-13 PM Pk Hr (29.4%) 14 -387 0 0 142 -112 0 0 0 5 0 378

17NB-13 PM Grth Fctr (%) 31% -50% 0 0 28% -10% 0 0 0 22% 0 80%

2017 NB = Exist x Grth Fctr 669 269 0 0 1378 568 0 0 0 21 0 1460

Diff check GF- Abs (<50 OK) 142 121 0 0 156 52 0 0 0 -1 -1 272

Average GF & Abs values 598 1300 1324

Average Existing value & GF Decrease 402 599

Rounded No-Build Volumes 600 400 0 0 1300 600 0 0 0 20 0 1325
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy Beulah St.

36 Existing Volumes 553 434 173 309 473 307 368 1205 631 158 1078 132

17NB-13 PM Pk Prd Delta 686 -334 -42 7 -878 1107 805 433 1054 -526 131 -10

17NB-13 PM Pk Hr (29.4%) 202 -98 -12 2 -258 325 237 127 310 -155 38 -3

17NB-13 PM Grth Fctr (%) 28% -18% -7% 5% -29% 147% 73% 16% 44% -38% 4% -12%

2017 NB = Exist x Grth Fctr 705 356 161 326 334 760 635 1398 910 98 1122 116

Diff check GF- Abs (<50 OK) -49 20 0 15 119 127 30 66 -31 94 6 -13

Average GF & Abs values 696 1365

Average Existing value & GF Decrease 404 128

Rounded No-Build Volumes 700 350 175 325 400 700 625 1375 900 125 1125 125

37 Fairfax Cnty Pky N-S On Ramp loop frm SB Barta See Merge, Diverage and Weaving Volumes

38 Fairfax Cnty Pky SB SB Exit Ramp at Barta Rd

Realigned Existing Volumes 0 0 0 22 0 580 0 461 0 1 409 0

17NB-13 PM Pk Prd Delta 0 0 0 40 0 -231 0 563 0 0 -277 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 12 0 -68 0 166 0 0 -82 0

17NB-13 PM Grth Fctr (%) 0 0 0 11% 0 -10% 0 78% 0 0 -56% 0

2017 NB = Exist x Grth Fctr 0 0 0 24 0 522 0 821 0 1 182 0

Diff check GF- Abs (<50 OK) 0 0 0 -9 0 10 0 195 0 0 -146 0

Average GF & Abs values 724

Average Existing value & Abs Decrease 368

Rounded No-Build Volumes 0 0 0 30 0 525 0 725 0 0 375 0

38a Fairfax Cnty Pky SB Barta Rd Exit Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky NB NB Exit Ramp at Barta Rd

39 Realigned Existing Volumes 270 0 16 0 0 0 0 38 0 0 361 0

17NB-13 PM Pk Prd Delta -64 0 0 0 0 0 0 39 0 0 -229 -1

17NB-13 PM Pk Hr (29.4%) -19 0 0 0 0 0 0 12 0 0 -67 0

17NB-13 PM Grth Fctr (%) -76% 0 7% 0 0 0 0 10% 0 0 -36% 0%

2017 NB = Exist x Grth Fctr 65 0 17 0 0 0 0 42 0 0 232 0

Diff check GF- Abs (<50 OK) -186 0 1 0 0 0 0 -8 0 0 -62 0

Average Existing value & Abs Decrease 261 327

Rounded No-Build Volumes 275 0 20 0 0 0 0 40 0 0 325 0

39a Fairfax Cnty Pky NB Barta Rd On Ramp See Merge, Diverage and Weaving Volumes

40 Fairfax Cnty Pky NB On Ramp loop frm NB Barta Rd See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

41 Fairfax Cnty Pky SB Weaving area - Barta to Boudinot See Merge, Diverage and Weaving Volumes

Backlick Rd N-S Barta Rd

42 Existing Vol 19 793 0 0 814 36 659 0 91 0 0 0

17NB-13 PM Pk Prd Delta 0 -176 0 0 -596 -55 -138 0 -359 0 0 0

17NB-13 PM Pk Hr (29.4%) 0 -52 0 0 -175 -16 -41 0 -106 0 0 0

17NB-13 PM Grth Fctr (%) 0% -10% 0 0 -26% -4% -6% 0 -75% 0 0 0

2017 NB = Exist x Grth Fctr 19 712 0 0 601 35 621 0 23 0 0 0

Diff check GF- Abs (<50 OK) 0 -29 0 0 -38 15 2 0 37 0 0 0

Rounded No-Build Volumes 20 725 0 0 600 40 625 0 20 0 0 0

43 I-95 SB HOT Lanes Merge from North Area On-Ramp See Merge, Diverage and Weaving Volumes

44 Fairfax Cnty Pky NB Weaving area - bet 95 Ramp to Boudinot See Merge, Diverage and Weaving Volumes

45a Fairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On Ramp See Merge, Diverage and Weaving Volumes

45b Fairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky N-S Loisdale Rd

46 Existing Vol 0 1916 114 156 1469 754 0 96 133 243 0 652

17NB-13 PM Pk Prd Delta 0 -191 -86 -22 -158 0 0 -61 -15 -372 0 198

17NB-13 PM Pk Hr (29.4%) 0 -56 -25 -6 -47 0 0 -18 -4 -110 0 58

17NB-13 PM Grth Fctr (%) 0 -3% -20% -3% -4% 0 0 -24% -6% -37% 0 13%

2017 NB = Exist x Grth Fctr 0 1858 92 152 1417 754 0 73 125 153 0 735

Diff check GF- Abs (<50 OK) 0 -1 3 2 -5 0 0 -5 -4 19 0 24

Rounded No-Build Volumes 0 1850 90 150 1425 750 0 70 125 150 0 725

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 21 1634 8 56 1563 87 305 9 117 28 10 126

17NB-13 PM Pk Prd Delta 8 -406 0 0 -542 -4 77 0 -152 22 0 52

17NB-13 PM Pk Hr (29.4%) 2 -119 0 0 -159 -1 23 0 -45 6 0 15

17NB-13 PM Grth Fctr (%) 5% -7% 0 0 -11% -1% 7% 0 -23% 0 0 0

2017 NB = Exist x Grth Fctr 22 1518 8 56 1392 87 327 9 90 28 10 126

Diff check GF- Abs (<50 OK) -1 3 0 0 -12 1 -1 0 18 -6 0 -15

Rounded No-Build Volumes 20 1525 10 60 1400 90 325 10 90 30 10 125
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy N-S 750' south of Terminal Rd

48 Existing Vol 0 1594 82 36 1647 0 0 0 0 102 0 98

17NB-13 PM Pk Prd Delta 0 -490 -32 -2 -670 0 0 0 0 -202 0 92

17NB-13 PM Pk Hr (29.4%) 0 -144 -9 0 -197 0 0 0 0 -59 0 27

17NB-13 PM Grth Fctr (%) 0 -9% -26% 0% -13% 0 0 0 0 -31% 0 17%

2017 NB = Exist x Grth Fctr 0 1448 61 36 1434 0 0 0 0 70 0 115

Diff check GF- Abs (<50 OK) 0 -2 -12 0 -16 0 0 0 0 28 0 -11

Rounded No-Build Volumes 0 1450 60 40 1425 0 0 0 0 70 0 125

Telegraph Rd E-W Hayfield Rd

49 Existing Vol 22 51 27 256 87 191 350 665 40 29 480 104

17NB-13 PM Pk Prd Delta 0 -53 -5 -89 -77 1118 853 311 0 15 -147 4

17NB-13 PM Pk Hr (29.4%) 0 -16 -1 -26 -23 329 251 92 0 4 -43 1

17NB-13 PM Grth Fctr (%) 0 -13% -3% -84% -14% 171% 74% 20% 0 6% -8% 22%

2017 NB = Exist x Grth Fctr 22 44 26 41 75 518 609 798 40 31 444 127

Diff check GF- Abs (<50 OK) 0 9 1 -189 10 -2 8 41 0 -3 7 22

Average Existing value & Abs Decrease 243

Rounded No-Build Volumes 20 50 30 250 80 525 600 800 40 30 450 125

50 Telegraph Rd E-W Mulligan Rd Synthesized East West volumes based on Telegraph at DCEETA 

Existing Vol 0 0 0 0 0 0 0 830 0 0 932 0

17NB-13 PM Pk Prd Delta 1943 0 1530 0 0 0 0 -298 1626 1529 -495 0

17NB-13 PM Pk Hr (29.4%) 571 0 450 0 0 0 0 -88 478 449 -145 0

17NB-13 PM Grth Fctr (%) 0 0 0 0 0 0 0 -17% 0 0 -23% 0

2017 NB = Exist x Grth Fctr 571 0 450 0 0 0 0 689 478 449 714 0

Diff check GF- Abs (<50 OK) -53 -72

Average Existing value & Abs Decrease 786 859

Rounded No-Build Volumes 575 0 450 0 0 0 0 800 475 450 850 0

Telegraph Rd E-W Road B (DCEETA)

51 Existing Vol 359 0 61 1 0 1 8 768 28 6 925 1

17NB-13 PM Pk Prd Delta -96 0 144 0 0 0 0 1184 -61 117 1332 0

17NB-13 PM Pk Hr (29.4%) -28 0 42 0 0 0 0 348 -18 34 391 0

17NB-13 PM Grth Fctr (%) -9% 0 64% 0 0 0 0 77% -12% 86% 67% 0

2017 NB = Exist x Grth Fctr 325 0 100 1 0 1 8 1360 25 11 1547 1

Diff check GF- Abs (<50 OK) -5 0 -3 0 0 0 0 243 15 -29 230 0

Average GF & Abs values 1238 1432

Rounded No-Build Volumes 325 0 100 0 0 0 10 1250 30 10 1425 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Telegraph Rd E-W Beulah St

52 Existing Vol 64 478 263 101 161 448 326 422 10 81 802 256

17NB-13 PM Pk Prd Delta 0 -297 -72 1259 -284 -959 -662 -65 50 -263 184 1314

17NB-13 PM Pk Hr (29.4%) 0 -87 -21 370 -83 -282 -195 -19 15 -77 54 386

17NB-13 PM Grth Fctr (%) 0 -20% -33% 458% -20% -33% -31% -4% 0 -76% 9% 229%

2017 NB = Exist x Grth Fctr 64 383 175 564 129 300 224 405 10 20 873 842

Diff check GF- Abs (<50 OK) 0 -7 -67 92 51 134 93 2 -15 16 17 199

Average Existing and Abs values 286 449

Average Existing value & GF Decrease 374 275

Average Existing volume & Abs Decrease 252

Rounded No-Build Volumes 70 375 250 300 125 375 275 400 10 20 875 450

Telegraph Rd Newington Rd

Original Coding from Synchro 0 0 0 150 0 34 76 596 0 2 1062 155

53 Existing Vol Revised coding to match model 76 596 0 2 1062 155 150 0 34 0 0 0

17NB-13 PM Pk Prd Delta -184 -746 0 0 -1287 512 69 0 0 0 0 0

17NB-13 PM Pk Hr (29.4%) -54 -219 0 0 -378 151 20 0 0 0 0 0

17NB-13 PM Grth Fctr (%) -96% -28% 0 0 -30% 80% 6% 0 -3% 0 0 0

2017 NB = Exist x Grth Fctr 3 426 0 2 748 280 160 0 33 0 0 0

Diff check GF- Abs (<50 OK) -19 50 0 0 64 -26 -11 0 -1 0 0 0

Average Existing value & GF Decrease 905

Rounded No-Build Volumes 10 425 0 0 900 275 150 0 30 0 0 0

Fairfax Cnty Pkwy SB Ramps Telegraph Rd (S)

54 Existing Vol 0 0 0 184 1 590 0 427 31 138 1190 0

17NB-13 PM Pk Prd Delta 0 0 0 9 0 -306 0 82 -194 -338 -1195 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 3 0 -90 0 24 -57 -99 -351 0

17NB-13 PM Grth Fctr (%) 0 0 0 4% 0 -18% 0 4% -31% -84% -23% 0

2017 NB = Exist x Grth Fctr 0 0 0 192 1 481 0 443 21 22 918 0

Diff check GF- Abs (<50 OK) 0 0 0 6 0 -19 0 -8 47 -16 80 0

Average Existing value & GF Decrease 1054

Rounded No-Build Volumes 0 0 0 200 0 475 0 450 20 20 1050 0

54a Fairfax Cnty Pky SB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

54b Fairfax Cnty Pky SB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy NB Ramps Telegraph Rd (N)

55 Existing Vol 307 28 198 0 0 0 119 491 0 0 1031 87

17NB-13 PM Pk Prd Delta 81 0 -798 0 0 0 28 63 0 0 -1614 234

17NB-13 PM Pk Hr (29.4%) 24 0 -235 0 0 0 8 19 0 0 -474 69

17NB-13 PM Grth Fctr (%) 8% 0 -80% 0 0 0 9% 3% 0 0 -35% 199%

2017 NB = Exist x Grth Fctr 331 28 39 0 0 0 129 506 0 0 671 260

Diff check GF- Abs (<50 OK) 1 0 75 0 0 0 2 -4 0 0 114 105

Average Existing value & GF Decrease 118 851

Average GF & Abs values 208

Rounded No-Build Volumes 325 30 125 0 0 0 125 500 0 0 850 200

55a Fairfax Cnty Pky NB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

55b Fairfax Cnty Pky NB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

56 Fairfax Cnty Pky NB - SB Ehlers Rd Synthesize from Kingman - No Signal 

Existing Vol 0 0 0 0 0 0 0 1207 0 0 1744 0

17NB-13 PM Pk Prd Delta 0 0 0 0 0 0 0 -1106 0 0 -1501 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 0 0 0 0 -325 0 0 -441 0

17NB-13 PM Grth Fctr (%) 0 0 0 0 0 0 0 -22% 0 0 -21% 0

2017 NB = Exist x Grth Fctr 940 1372

Diff check GF- Abs (<50 OK) 0 58 70

Average Existing value & GF Decrease 1074 1558

Rounded No-Build Volumes NO SIGNAL IN 2017 0 0 0 0 0 0 0 1075 0 0 1550 0

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 2 714 51 266 938 3 18 10 23 567 3 1012

17NB-13 PM Pk Prd Delta 18 -2450 153 -260 -820 -26 58 4 -66 -882 11 891

17NB-13 PM Pk Hr (29.4%) 5 -720 45 -76 -241 -8 17 1 -19 -259 3 262

17NB-13 PM Grth Fctr (%) 27% -77% 70% -13% -30% -10% 12% 15% -32% -78% 79% 26%

2017 NB = Exist x Grth Fctr 3 161 87 231 657 3 20 12 16 123 5 1278

Diff check GF- Abs (<50 OK) -5 167 -9 42 -40 7 -15 0 12 -184 -1 4

Average Existing value & GF Decrease 438

Average Existing value & Abs Decrease 437

Rounded No-Build Volumes 0 450 90 225 650 0 20 10 20 450 10 1275
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

I-95 Ramps Lorton Rd (W)

58 Existing Vol 5 1 10 232 1 525 48 783 4 7 1524 245

17NB-13 PM Pk Prd Delta 0 0 0 168 0 -46 0 284 763 -696 765 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 49 0 -14 0 83 224 -205 225 0

17NB-13 PM Grth Fctr (%) 0 0 0 92% -2% 0 9% 153% -60% 15% 0

17NB-13 PM Pk Hr (29.4%) Corrected Column Placement 0 0 0 49       0 -14 224     83       0 0 225     -205

17NB-13 PM Grth Fctr (%) Corrected Column Placement 0 0 0 92% 0 -2% 153% 9% 0 0 15% -60%

2017 NB = Exist x Grth Fctr 5 1 10 446 1 513 121 856 4 7 1745 98

Diff check GF- Abs (<50 OK) 0 0 0 164 0 1 -151 -11 0 0 -4 58

Average GF & Abs values 364 197

Average Existing value & GF Decrease 172

Rounded No-Build Volumes 10 0 10 375 0 525 200 850 10 10 1750 175

I-95 Ramps Lorton Rd (E)

59 Existing Vol 43 19 36 106 9 100 236 700 13 251 1702 31

17NB-13 PM Pk Prd Delta 0 0 0 871 0 -216 0 442 10 38 285 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 256 0 -63 0 130 3 11 84 0

17NB-13 PM Grth Fctr (%) 0 0 0 92% -23% 0 22% 1% 3% 5% 0

17NB-13 PM Pk Hr (29.4%) Corrected Column Placement 0 0 0 256 0 -63 3 130 0 0 84 11

17NB-13 PM Grth Fctr (%) Corrected Column Placement 0 0 0 92% 0 -23% 1% 22% 0 0 5% 3%

2017 NB = Exist x Grth Fctr 43 19 36 204 9 77 238 854 13 251 1790 32

Diff check GF- Abs (<50 OK) 0 0 0 -158 0 40 -1 24 0 0 4 -10

Average GF & Abs values 283

Rounded No-Build Volumes 40 20 40 275 10 80 250 850 10 250 1800 30

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 18 670 0 27 2343 925 224 0 15 0 0 0

60 17NB-13 PM Pk Prd Delta -23 -723 0 0 -459 1102 1115 0 -50 0 0 0

17NB-13 PM Pk Hr (29.4%) -7 -213 0 0 -135 324 328 0 -15 0 0 0

17NB-13 PM Grth Fctr (%) -13% -21% 0 0 -7% 26% 55% 0 -30% 0 0 0

2017 NB = Exist x Grth Fctr 16 528 0 27 2172 1167 348 0 11 0 0 0

Diff check GF- Abs (<50 OK) 4 70 0 0 -36 -82 -204 0 10 0 0 0

Average Existing value & GF Decrease 599

Average GF & Abs values 1208 450

Rounded No-Build Volumes 20 600 0 30 2175 1200 450 0 10 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 Pohick Rd (T int.)

61 Existing Vol Route 1 coded as E-W 0 0 0 135 1 210 121 776 1 1 2991 313

17NB-13 PM Pk Prd Delta 0 0 0 20 0 2 4 390 0 0 659 243

17NB-13 PM Pk Hr (29.4%) 0 0 0 6 0 1 1 115 0 0 194 71

17NB-13 PM Grth Fctr (%) 0 0 0 3% 0 1% 2% 7% 0 0 6% 15%

2017 NB = Exist x Grth Fctr 0 0 0 139 1 211 123 834 1 1 3183 359

Diff check GF- Abs (<50 OK) 0 0 0 -2 0 1 1 -57 0 0 -1 -26

Average GF & Abs values 862

Rounded No-Build Volumes 0 0 0 150 0 225 125 875 0 0 3175 350

Route 1 Telegraph Rd

62 Existing Vol Route 1 coded as E-W 16 20 14 68 232 1039 235 647 27 128 2170 31

17NB-13 PM Pk Prd Delta 0 -21 28 101 -550 -1016 -81 484 7 -282 1918 15

17NB-13 PM Pk Hr (29.4%) 0 -6 8 30 -162 -299 -24 142 2 -83 564 4

17NB-13 PM Grth Fctr (%) 0 -26% 52% 183% -57% -18% -4% 13% 12% -47% 30% 12%

2017 NB = Exist x Grth Fctr 16 15 21 193 101 851 227 734 30 68 2831 35

Diff check GF- Abs (<50 OK) 0 1 -1 95 30 111 15 -56 1 23 97 -1

Average GF & Abs values 145 761 2782

Average Existing value & GF Decrease 945

Rounded No-Build Volumes 20 20 20 150 100 950 225 775 30 70 2775 40

Fairfax County Pkwy Route 1

63 Existing Vol Route 1 coded as E-W 0 0 0 825 0 600 28 652 0 0 1701 610

17NB-13 PM Pk Prd Delta 0 0 0 -1246 0 -522 0 614 0 0 2173 -2279

17NB-13 PM Pk Hr (29.4%) 0 0 0 -366 0 -153 0 180 0 0 639 -670

17NB-13 PM Grth Fctr (%) 0 0 0 -35% 0 -100% 0 16% 0 0 33% -66%

2017 NB = Exist x Grth Fctr 0 0 0 535 0 0 28 759 0 0 2269 207

Diff check GF- Abs (<50 OK) 0 0 0 77 0 -447 0 -73 0 0 -71 267

Average GF & Abs values 796 2304

Average Existing value & Abs Decrease 523

Average Existing value & GF Decrease 680 408

Rounded No-Build Volumes 0 0 0 675 0 525 30 800 0 0 2300 400
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 758 27 16 85 10 13 4 1264 214 40 1554 79

17NB-13 PM Pk Prd Delta -1001 0 1 0 0 0 0 -115 -517 1 894 0

17NB-13 PM Pk Hr (29.4%) -294 0 0 0 0 0 0 -34 -152 0 263 0

17NB-13 PM Grth Fctr (%) -27% 0 6% 0 0 0 0 -2% -25% 6% 14% 0

2017 NB = Exist x Grth Fctr 556 27 17 85 10 13 4 1236 160 42 1778 79

Diff check GF- Abs (<50 OK) 92 0 1 0 0 0 0 6 98 2 -39 0

Average Existing value & GF Decrease 657 187

Rounded No-Build Volumes 650 30 20 90 10 10 10 1250 200 40 1775 80

Route 1 at Belvoir Rd Original Synchro Coding   US 1 N-S 0 1142 86 77 1337 0 0 0 0 477 0 346

65 Existing Vol Revised Cding to match mdl  US 1 E-W 477 0 346 0 0 0 0 1142 86 77 1337 0

17NB-13 PM Pk Prd Delta -176 32 -327 1762 61 518 230 -182 -163 -276 552 1077

17NB-13 PM Pk Hr (29.4%) -52 9 -96 518 18 152 68 -54 -48 -81 162 317

17NB-13 PM Grth Fctr (%) -31% 0 -20% 0 0 0 0 -4% -29% -23% 10% 0

2017 NB = Exist x Grth Fctr 330 0 276 0 0 0 0 1098 61 59 1468 0

Diff check GF- Abs (<50 OK) 95 9 -26 518 18 152 68 -9 -23 -63 31 317

Use Abs values for New movements New Movement 9 518 18 152 68 317

Average Existing value & GF Decrease 404 68

Rounded No-Build Volumes 400 10 275 525 20 150 70 1100 60 70 1475 325

66 Route 1 at Woodlawn Rd Original Synchro Coding   US 1 N-S

Existing Vol Revised Coding to match model  US 1 E-W 0 0 0 3 0 2 3 1527 0 0 1527 1

17NB-13 PM Pk Prd Delta 0 0 0 0 0 0 0 1252 0 0 1353 0

17NB-13 PM Pk Hr (29.4%) 0 0 0 0 0 0 0 368 0 0 398 0

17NB-13 PM Grth Fctr (%) 0 0 0 0 0 0 0 20% 0 0 20% 0

2017 NB = Exist x Grth Fctr 0 0 0 3 0 2 3 1830 0 0 1830 1

Diff check GF- Abs (<50 OK) 0 0 0 0 0 0 0 65 0 0 95 0

Average GF & Abs values 1863 1877

Rounded No-Build Volumes 0 0 0 0 0 0 0 1875 0 0 1875 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/26/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

67 Mulligan Rd Pole Rd Based on Gate Vols

Existing Vol (No Signal) Synthesized Vols frm Rt1 Vols 0 0 238 0 0 0 0 400 111 157 0 0

17NB-13 PM Pk Prd Delta 0 1996 165 986 2169 0 250 -803 -270 294 0 1228

17NB-13 PM Pk Hr (29.4%) 0 587 49 290 638 0 73 -236 -79 86 0 361

17NB-13 PM Grth Fctr (%) 0 0 0 0 0 0 0 -63% -58% 1577% 0 0

2017 NB = Exist x Grth Fctr 0 238 147 47 2633

Diff check GF- Abs (<50 OK) Not used at this location 17 -15 -2390

Use Abs values for New movements 587 290 638 0 73 0 361

Use Sum of existing and Abs Increase 287 243

Rounded No-Build Volumes No Signal 0 600 300 300 650 0 70 150 50 250 0 375

68 US Route 1 Mulligan Rd

Existing Vol 309 73 108 31 55 71 141 1201 305 53 957 24

17NB-13 PM Pk Prd Delta 302 803 -675 557 689 206 307 853 92 -476 845 337

17NB-13 PM Pk Hr (29.4%) 89 236 -199 164 203 61 90 251 27 -140 249 99

17NB-13 PM Grth Fctr (%) 26% 636% -91% 451% 235% 24% 39% 19% 9% -80% 18%

2017 NB = Exist x Grth Fctr 389 537 9 171 185 88 195 1428 333 11 1125 0

Diff check GF- Abs (<50 OK) 9 -228 -100 24 73 43 36 24 -1 -98 80 123

Average GF & Abs values 423 221 110 213 1165

Average Existing value & GF Decrease 59 32

Average existing + Abs Increase 74

Rounded No-Build Volumes 400 425 60 175 225 100 225 1425 325 30 1175 80

69 Mount Vernon Highway Mount Vernon Rd

Existing Vol 174 337 0 0 339 102 142 0 458 0 0 0

17NB-13 PM Pk Prd Delta -130 710 0 0 437 -233 -416 0 86 0 0 0

17NB-13 PM Pk Hr (29.4%) -38 209 0 0 128 -69 -122 0 25 0 0 0

17NB-13 PM Grth Fctr (%) -17% 75% 0 0 42% -35% -51% 0 10% 0 0 0

2017 NB = Exist x Grth Fctr 145 588 0 0 483 66 70 0 506 0 0 0

Diff check GF- Abs (<50 OK) -9 -43 0 0 -15 -33 -50 0 -22 0 0 0

Rounded No-Build Volumes 150 600 0 0 475 70 70 0 500 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

28 Franconia Springfld Pkwy EB Exit Ramp to Rolling Rd See Merge, Diverage and Weaving Volumes

29 Franconia Springfld Pkwy WB On Ramp from Rolling Rd See Merge, Diverage and Weaving Volumes

Franconia Springfld Pkwy Spring Village Dr

30 Existing Volumes 25 4 104 103 8 80 29 1264 44 195 3385 82

17Alt1-13-PM Pk Pd Delta -38 1 21 26 1 -11 20 -212 11 7 628 7

17Alt1-13 PM Pk Hr (29.4%) -11 0 6 8 0 -3 6 -62 3 2 185 2

17Alt1-13 Alt1 Grth Fctr (%) -18% 19% 7% 13% 20% -6% 10% -5% 6% 1% 6% 2%

2017 Alt1 = Exist x Grth Fctr 21 5 111 117 10 75 32 1206 46 198 3593 84

Diff check GF- Abs (<50 OK) 7 0 1 6 1 -2 -3 4 -1 1 23 0

Rounded Volumes 20 10 125 125 10 80 30 1200 50 200 3600 90

Franconia Springfld Pkwy EB Exit & On Ramps at Backlick Rd

31 Existing Volumes 263 1193 0 3 830 208 549 3 44 1 1 2

17Alt1-13-PM Pk Pd Delta -160 -171 0 0 -654 1385 116 0 -1 0 0 0

17Alt1-13 PM Pk Hr (29.4%) -47 -50 0 0 -192 407 34 0 0 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) -11% -7% 0 0 -18% 247% 13% 0 -13% 0 0 0

2017 Alt1 = Exist x Grth Fctr 235 1111 0 3 680 722 620 3 38 1 1 2

Diff check GF- Abs (<50 OK) 19 -31 0 0 42 106 37 0 -5 0 0 0

Average Existing & Exist+Numerical Increase 412

Rounded Volumes 225 1125 0 0 675 425 625 0 40 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Backlick Rd

32 Existing Volumes 69 1660 1 7 811 1122 238 12 210 28 17 16

17Alt1-13-PM Pk Pd Delta -3 -52 0 0 145 -663 -450 0 586.02 0 0 0

17Alt1-13 PM Pk Hr (29.4%) -1 -15 0 0 43 -195 -132 0 172 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) -24% -2% 0% 0% 4% -19% -32% 0% 63% 0% 0%

2017 Alt1 = Exist x Grth Fctr 52 1635 1 7 847 909 162 12 342 28 17 16

Diff check GF- Abs (<50 OK) -16 -10 0 0 -6 -18 57 0 -40 0 0 0

Average Existing value & GF Decrease 200

Rounded Volumes 50 1625 0 10 850 900 200 10 350 30 20 20
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy I-95 HOV ramps

33 Existing Volumes 0 0 0 142 0 278 0 1283 313 420 2264 0

17Alt1-13-PM Pk Pd Delta 0 0 0 439 0 1964 0 -51 996 984 -519 0

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 129 0 577 0 -15 293 289 -153 0

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 31% 0 124% 0 -1% 169% 182% -6% 0

2017 Alt1 = Exist x Grth Fctr 0 0 0 185 0 623 0 1271 842 1183 2123 0

Diff check GF- Abs (<50 OK) 0 0 0 -86 0 -232 0 3 236 474 11 0

Average GF & Abs values 228 739 724 946

Rounded Volumes 0 0 0 225 0 750 0 1275 725 950 2125 0

Franconia Springfld Pkwy EB Exit & On Ramps at Frontier

34 Existing Volumes 0 235 451 898 220 0 244 1 140 0 0 0

34 17Alt1-13-PM Pk Pd Delta 96 31 447 26 -1376 0 -7

17Alt1-13 PM Pk Hr (29.4%) 0 28 9 131 8 0 -405 0 -2 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) 34% 31% 27% 14% -54% -6%

2017 Alt1 = Exist x Grth Fctr 0 315 593 1142 252 0 111 0 132 0 0 0

Diff check GF- Abs (<50 OK) 0 52 132 113 24 0 272 -1 -7 0 0 0

Average GF & Abs values 289 526 1086

Average Existing value & GF Decrease 178

Rounded Volumes 0 300 525 1100 250 0 175 0 125 0 0 0

Franconia Springfld Pkwy WB Exit & On Ramps at Frontier

35 Existing Volumes 512 535 0 0 1080 629 0 0 0 17 1 810

17Alt1-13-PM Pk Pd Delta 48 -1329 455 -337 18 0 1362

17Alt1-13 PM Pk Hr (29.4%) 14 -391 0 0 134 -99 0 0 0 5 0 401

17Alt1-13 Alt1 Grth Fctr (%) 30% -50% 0 0 26% -9% 0 0 0 23% 85%

2017 Alt1 = Exist x Grth Fctr 667 266 0 0 1361 575 0 0 0 21 0 1499

Diff check GF- Abs (<50 OK) 141 122 0 0 147 45 0 0 0 -1 -1 289

Average GF & Abs values 597 1287 1355

Average Existing value & GF Decrease 401

Rounded Volumes 600 400 0 0 1300 575 0 0 0 20 0 1350
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Franconia Springfld Pkwy Beulah St.

36 Existing Volumes 553 434 173 309 473 307 368 1205 631 158 1078 132

17Alt1-13-PM Pk Pd Delta 829 -335 -56 9 -798 1004 812 414 1023 -587 301 -13

17Alt1-13 PM Pk Hr (29.4%) 244 -98 -16 3 -235 295 239 122 301 -172 88 -4

17Alt1-13 Alt1 Grth Fctr (%) 33% -18% -9% 7% -27% 134% 73% 15% 43% -43% 9% -16%

2017 Alt1 = Exist x Grth Fctr 737 356 157 330 347 718 637 1390 901 91 1180 111

Diff check GF- Abs (<50 OK) -60 21 0 19 109 116 31 63 -30 105 13 -17

Average GF & Abs values 767 660 1358

Average Existing value & GF Decrease 410 124

Rounded Volumes 775 350 150 325 400 650 650 1350 900 125 1175 125

37 Fairfax Cnty Pky N-S On Ramp loop frm SB Barta See Merge, Diverage and Weaving Volumes

38 Fairfax Cnty Pky SB SB Exit Ramp at Barta Rd

Realigned Existing Volumes 0 0 0 22 0 580 0 461 0 1 409 0

17Alt1-13-PM Pk Pd Delta 0 0 0 40 0 -193 0 573 0 0 -298 0

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 12 0 -57 0 168 0 0 -88 0

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 11% 0 -8% 0 79% 0 0 -60% 0

2017 Alt1 = Exist x Grth Fctr 0 0 0 24 0 531 0 827 0 1 165 0

Diff check GF- Abs (<50 OK) 0 0 0 -9 0 8 0 198 0 0 -157 0

Average GF & Abs values 728

Average Existing value & Abs Decrease 365

Rounded Volumes 0 0 0 30 0 525 0 725 0 0 375 0

38a Fairfax Cnty Pky SB Barta Rd Exit Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky NB NB Exit Ramp at Barta Rd

39 Realigned Existing Volumes 270 0 16 0 0 0 0 38 0 0 361 0

17Alt1-13-PM Pk Pd Delta -84 0 0 0 39 -224 -10

17Alt1-13 PM Pk Hr (29.4%) -25 0 0 0 0 0 0 12 0 0 -66 -3

17Alt1-13 Alt1 Grth Fctr (%) -100% 0 7% 0 0 0 0 10% 0 0 -35% -1%

2017 Alt1 = Exist x Grth Fctr 0 0 17 0 0 0 0 42 0 0 235 0

Diff check GF- Abs (<50 OK) -245 0 1 0 0 0 0 -8 0 0 -61 3

Average Existing value & Abs Decrease 258 328

Rounded Volumes 250 0 20 0 0 0 0 40 0 0 325 0

39a Fairfax Cnty Pky NB Barta Rd On Ramp See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

40 Fairfax Cnty Pky NB On Ramp loop frm NB Barta Rd See Merge, Diverage and Weaving Volumes

41 Fairfax Cnty Pky SB Weaving area - Barta to Boudinot See Merge, Diverage and Weaving Volumes

Backlick Rd N-S Barta Rd

42 Existing Vol 19 793 0 0 814 36 659 0 91 0 0 0

17Alt1-13-PM Pk Pd Delta 6 -185 -568 -58 -141 -364

17Alt1-13 PM Pk Hr (29.4%) 2 -54 0 0 -167 -17 -41 0 -107 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) 1% -11% 0 0 -25% -4% -6% 0 -76% 0 0 0

2017 Alt1 = Exist x Grth Fctr 19 708 0 0 611 34 620 0 22 0 0 0

Diff check GF- Abs (<50 OK) -1 -31 0 0 -36 16 2 0 38 0 0 0

Rounded Volumes 20 700 0 0 625 40 625 0 20 0 0 0

43 I-95 SB HOT Lanes Merge from North Area On-Ramp See Merge, Diverage and Weaving Volumes

44 Fairfax Cnty Pky NB Weaving area - bet 95 Ramp to Boudinot See Merge, Diverage and Weaving Volumes

45a Fairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On Ramp See Merge, Diverage and Weaving Volumes

45b Fairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On Ramp See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pky N-S Loisdale Rd

46 Existing Vol 0 1916 114 156 1469 754 0 96 133 243 0 652

17Alt1-13-PM Pk Pd Delta -42 -61 -42 -111 0 -52 -15 -359 234

17Alt1-13 PM Pk Hr (29.4%) 0 -12 -18 -12 -33 0 0 -15 -4 -105 0 69

17NB-13 Alt1 Grth Fctr (%) 0 -1% -14% -5% -2% 0 0 -20% -6% -36% 0 15%

2017 Alt1 = Exist x Grth Fctr 0 1903 98 148 1433 754 0 77 125 156 0 749

Diff check GF- Abs (<50 OK) 0 0 2 5 -4 0 0 -4 -4 18 0 29

Rounded Volumes 0 1900 100 150 1425 750 0 80 125 150 0 750
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 21 1634 8 56 1563 87 305 9 117 28 10 126

17Alt1-13-PM Pk Pd Delta 10 -206 0 0 -478 -7 39 0 -132 29 0 63

17Alt1-13 PM Pk Hr (29.4%) 3 -61 0 0 -140 -2 12 0 -39 8 0 18

17Alt1-13 Alt1 Grth Fctr (%) 6% -4% 0 0 -10% -1% 4% 0 -20% 0 0 0

2017 Alt1 = Exist x Grth Fctr 22 1575 8 56 1412 86 316 9 94 28 10 126

Diff check GF- Abs (<50 OK) -2 2 0 0 -10 1 0 0 15 -8 0 -18

Rounded Volumes 20 1575 10 60 1425 90 325 10 100 30 10 125

Fairfax Cnty Pkwy N-S 750' south of Terminal Rd

48 Existing Vol 0 1594 82 36 1647 0 0 0 0 102 0 98

17Alt1-13-PM Pk Pd Delta -285 -28 -4 -577 -194 89

17Alt1-13 PM Pk Hr (29.4%) 0 -84 -8 -1 -170 0 0 0 0 -57 0 26

17Alt1-13 Alt1 Grth Fctr (%) 0 -5% -23% -1% -11% 0 0 0 0 -30% 0 16%

2017 Alt1 = Exist x Grth Fctr 0 1509 64 36 1464 0 0 0 0 71 0 114

Diff check GF- Abs (<50 OK) 0 -1 -10 1 -14 0 0 0 0 26 0 -10

Rounded Volumes 0 1500 70 40 1475 0 0 0 0 70 0 125

Telegraph Rd E-W Hayfield Rd

49 Existing Vol 22 51 27 256 87 191 350 665 40 29 480 104

17Alt1-13-PM Pk Pd Delta 0 -49 -10 -89 -84 1114 888 353 0 18 -148 4

17Alt1-13 PM Pk Hr (29.4%) 0 -14 -3 -26 -25 327 261 104 0 5 -44 1

17Alt1-13 Alt1 Grth Fctr (%) 0% -12% -6% -84% -15% 171% 74% 23% 0 7% -8% 20%

2017 Alt1 = Exist x Grth Fctr 22 45 25 41 74 518 609 816 40 31 443 125

Diff check GF- Abs (<50 OK) 0 8 1 -189 11 -1 -2 47 0 -3 7 20

Average Existing value & Abs Decrease 243

Rounded Volumes 20 50 30 250 80 525 600 825 40 30 450 125

50 Telegraph Rd E-W Mulligan Rd Synthesized East West volumes based on Telegraph at DCEETA 

Existing Vol 0 0 0 0 0 0 0 830 0 0 932 0

17Alt1-13-PM Pk Pd Delta 2158 0 1559 0 0 0 0 -246 1577 1552 -522 0

17Alt1-13 PM Pk Hr (29.4%) 634 0 458 0 0 0 0 -72 464 456 -153 0

17Alt1-13 Alt1 Grth Fctr (%) -14% -25%

2017 Alt1 = Exist x Grth Fctr 634 0 458 0 0 0 0 714 464 456 702 0

Diff check GF- Abs (<50 OK) -44 -76

Average Existing value & Abs Decrease 794 855

Rounded Volumes 625 0 450 0 0 0 0 800 475 450 850 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Telegraph Rd E-W Road B (DCEETA)

51 Existing Vol 359 0 61 1 0 1 8 768 28 6 925 1

17Alt1-13-PM Pk Pd Delta -91 140 1191 -60 118 1518

17Alt1-13 PM Pk Hr (29.4%) -27 0 41 0 0 0 0 350 -18 35 446 0

17Alt1-13 Alt1 Grth Fctr (%) -9% 0 62% 0 0 0 0 77% -11% 86% 77% 0

2017 Alt1 = Exist x Grth Fctr 327 0 99 1 0 1 8 1363 25 11 1634 1

Diff check GF- Abs (<50 OK) -5 0 -3 0 0 0 0 245 14 -29 262 0

Average GF & Abs values 1240 1502

Rounded Volumes 325 0 100 0 0 0 10 1250 30 10 1500 0

Telegraph Rd E-W Beulah St

52 Existing Vol 64 478 263 101 161 448 326 422 10 81 802 256

17Alt1-13-PM Pk Pd Delta 32 -201 -32 1206 -183 -997 -669 -43 55 -245 164 1508

17Alt1-13 PM Pk Hr (29.4%) 9 -59 -9 355 -54 -293 -197 -13 16 -72 48 443

17Alt1-13 Alt1 Grth Fctr (%) 0 -13% -15% 439% -13% -34% -32% -3% 0 -70% 8% 263%

2017 Alt1 = Exist x Grth Fctr 64 414 224 544 140 294 223 410 10 24 865 928

Diff check GF- Abs (<50 OK) -9 -5 -30 88 33 139 94 1 -16 15 15 229

Average Existing and Abs values 278 478

Average Existing value & GF Decrease 371 275

Rounded Volumes 70 425 225 275 150 375 275 400 10 30 875 475

Telegraph Rd Newington Rd

Original Coding from Synchro 0 0 0 150 0 34 76 596 0 2 1062 155

53 Existing Vol Telegraph N-S Revised coding to match model 76 596 0 2 1062 155 150 0 34 0 0 0

17Alt1-13-PM Pk Pd Delta -184 -726 -1414 613 68 0

17Alt1-13 PM Pk Hr (29.4%) -54 -213 0 0 -416 180 20 0 0 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) -96% -28% 0 0 -33% 96% 6% 0 -3% 0 0 0

2017 Alt1 = Exist x Grth Fctr 3 431 0 2 716 304 160 0 33 0 0 0

Diff check GF- Abs (<50 OK) -19 48 0 0 70 -31 -11 0 -1 0 0 0

Average Existing value & GF Decrease 889

Rounded Volumes 10 425 0 0 900 300 150 0 30 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy SB Ramps Telegraph Rd (S)

54 Existing Vol 0 0 0 184 1 590 0 427 31 138 1190 0

17Alt1-13-PM Pk Pd Delta 0 0 0 7 0 -321 0 68 -84 -326 -943 0

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 2 0 -94 0 20 -25 -96 -277 0

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 4% 0 -19% 0 3% -13% -81% -18% 0

2017 Alt1 = Exist x Grth Fctr 0 0 0 191 1 476 0 440 27 26 976 0

Diff check GF- Abs (<50 OK) 0 0 0 5 0 -20 0 -7 21 -16 63 0

Average Existing value & GF Decrease 1083

Rounded Volumes 0 0 0 200 0 475 0 450 30 30 1075 0

54a Fairfax Cnty Pky SB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes

54b Fairfax Cnty Pky SB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

Fairfax Cnty Pkwy NB Ramps Telegraph Rd (N)

55 Existing Vol 307 28 198 0 0 0 119 491 0 0 1031 87

17Alt1-13-PM Pk Pd Delta 407 0 -807 0 0 0 23 53 0 0 -1676 159

17Alt1-13 PM Pk Hr (29.4%) 120 0 -237 0 0 0 7 15 0 0 -493 47

17Alt1-13 Alt1 Grth Fctr (%) 40% 0 -81% 0 0 0 7% 3% 0 0 -36% 135%

2017 Alt1 = Exist x Grth Fctr 430 28 37 0 0 0 127 503 0 0 657 204

Diff check GF- Abs (<50 OK) 3 0 76 0 0 0 2 -3 0 0 119 71

Average Existing value & GF Decrease 117 844

Average GF & Abs values 169

Rounded Volumes 425 30 125 0 0 0 125 500 0 0 850 175

55a Fairfax Cnty Pky NB On Ramp from Telegraph Rd See Merge, Diverage and Weaving Volumes

55b Fairfax Cnty Pky NB Exit Ramp to Telegraph Rd See Merge, Diverage and Weaving Volumes
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

56 Fairfax Cnty Pky NB - SB Ehlers Rd Synthesize from Kingman - No Signal 

Existing Vol 0 0 0 0 0 0 0 1207 0 0 1744 0

17Alt1-13-PM Pk Pd Delta -867 -894

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 0 0 0 0 -255 0 0 -263 0

17Alt1-13 Alt1 Grth Fctr (%) -17% -13%

2017 Alt1 = Exist x Grth Fctr 998 1523

Diff check GF- Abs (<50 OK) 0 46 41

Average Existing value & GF Decrease 1102 1633

Rounded Volumes NO SIGNAL IN 2017 0 0 0 0 0 0 0 1100 0 0 1625 0

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 2 714 51 266 938 3 18 10 23 567 3 1012

17Alt1-13-PM Pk Pd Delta 36 -2500 268 -194 -704 29 184 10 -28 -1004 22 1407

17Alt1-13 PM Pk Hr (29.4%) 11 -735 79 -57 -207 8 54 3 -8 -295 6 414

17Alt1-13 Alt1 Grth Fctr (%) 54% -79% 122% -10% -26% 11% 38% 43% -14% -89% 159% 42%

2017 Alt1 = Exist x Grth Fctr 3 150 113 240 697 3 25 14 20 62 8 1432

Diff check GF- Abs (<50 OK) -9 171 -16 31 -34 -8 -47 1 5 -210 -2 7

Average Existing value & GF Decrease 432

Average Existing value & Abs Decrease 419

Rounded Volumes 0 425 125 250 700 0 30 20 20 425 10 1425

I-95 Ramps Lorton Rd (W)

58 Existing Vol 5 1 10 232 1 525 48 783 4 7 1524 245

17Alt1-13-PM Pk Pd Delta 169 0 -73 294 752 -741 908

17Alt1-13 PM Pk Hr (29.4%) 50 0 -21 86 221 -218 267

17Alt1-13 Alt1 Grth Fctr (%) 93% -4% 10% 151% -64% 17%

2017 Alt1 = Exist x Grth Fctr Corrected Column Placement 0 0 0 50       0 -21 221     86       0 0 267     -218

17Alt1-13-PM% Corrected Column Placement 0 0 0 93% 0 -4% 151% 10% 0 0 17% -64%

2017 Alt 1 w/ Growth fctrs 5 1 10 447 1 506 120 858 4 7 1787 89

Diff check GF- Abs (<50 OK) 0 0 0 166 0 2 -149 -11 0 0 -4 62

Average GF & Abs values 365 195

Average Existing value & GF Decrease 167

Rounded Volumes 10 0 10 375 0 500 200 850 10 10 1800 175
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

I-95 Ramps Lorton Rd (E)

59 Existing Vol 43 19 36 106 9 100 236 700 13 251 1702 31

17Alt1-13-PM Pk Pd Delta 893 0 -256 461 2 37 423

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 262 0 -75 136 1 11 124

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 94% -27% 23% 0% 3% 8%

17Alt1-13 PM Pk Hr (29.4%)inc 29.4% Corrected Column Placement 0 0 0 262 0 -75 1 136 0 0 124 11

17NB-13 Alt1 Grth Fctr (%) Corrected Column Placement 0 0 0 94% 0 -27% 0% 23% 0 0 8% 3%

2017 Alt 1 w/ Growth fctrs 43 19 36 206 9 73 236 861 13 251 1833 32

Diff check GF- Abs (<50 OK) 0 0 0 -162 0 48 0 25 0 0 7 -10

Average GF & Abs values 287

Rounded Volumes 40 20 40 300 10 70 250 875 10 250 1825 30

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 18 670 0 27 2343 925 224 0 15 0 0 0

17Alt1-13-PM Pk Pd Delta -24 -731 0 0 -411 1221 1156 0 -51 0 0 0

17Alt1-13 PM Pk Hr (29.4%) -7 -215 0 0 -121 359 340 0 -15 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) -14% -22% 0 0 -7% 29% 57% 0 -30% 0 0 0

2017 Alt1 = Exist x Grth Fctr 15 526 0 27 2190 1194 353 0 10 0 0 0

Diff check GF- Abs (<50 OK) 5 71 0 0 -32 -90 -211 0 10 0 0 0

Average Existing value & GF Decrease 598

Average GF & Abs values 1239 458

Rounded Volumes 20 600 0 30 2200 1250 450 0 10 0 0 0

Route 1 Pohick Rd (T int.)

61 Existing Vol Route 1 coded as E-W 0 0 0 135 1 210 121 776 1 1 2991 313

17Alt1-13-PM Pk Pd Delta 26 Route 1 EW Pohick Rd (T) 0 0 0 49 0 1 3 425 0 0 827 277

17Alt1-13 PM Pk Hr (29.4%) 26 Route 1 EW Pohick Rd (T) 0 0 0 14 0 0 1 125 0 0 243 81

17Alt1-13 Alt1 Grth Fctr (%) 26 Route 1 Pohick Rd (T) 0 0 0 6% 0 0% 1% 8% 0 0 8% 17%

2017 Alt1 = Exist x Grth Fctr 0 0 0 144 1 211 122 839 1 1 3232 365

Diff check GF- Abs (<50 OK) 0 0 0 -6 0 0 1 -62 0 0 -2 -30

Average GF & Abs values 870

Rounded Volumes 0 0 0 150 0 225 125 875 0 0 3225 375
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 Telegraph Rd

62 Existing Vol Route 1 coded as E-W 16 20 14 68 232 1039 235 647 27 128 2170 31

17Alt1-13-PM Pk Pd Delta 0 -13 21 101 -472 -860 7 472 -4 -171 1963 15

17Alt1-13 PM Pk Hr (29.4%) 0 -4 6 30 -139 -253 2 139 -1 -50 577 4

17Alt1-13 Alt1 Grth Fctr (%) 0 -16% 39% 183% -49% -15% 0% 13% -7% -28% 31% 12%

2017 Alt1 = Exist x Grth Fctr 16 17 20 192 119 880 236 731 25 92 2846 35

Diff check GF- Abs (<50 OK) 0 1 -1 95 26 94 -1 -54 -1 14 99 -1

Average GF & Abs values 145 758 2797

Average Existing value & GF Decrease 960

Rounded Volumes 20 20 20 150 125 950 250 750 30 90 2800 40

Fairfax County Pkwy Route 1

63 Existing Vol Route 1 coded as E-W 0 0 0 825 0 600 28 652 0 0 1701 610

17Alt1-13-PM Pk Pd Delta 0 0 0 -1227 -509 0 594 0 0 2316 -2196

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 -361 0 -150 0 175 0 0 681 -646

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 -35% 0 -97% 0 16% 0 0 36% -64%

2017 Alt1 = Exist x Grth Fctr 0 0 0 540 0 15 28 756 0 0 2306 222

Diff check GF- Abs (<50 OK) 0 0 0 76 0 -435 0 -71 0 0 -75 257

Average GF & Abs values 791 2344

Average Existing value & Abs Decrease 525

Average Existing value & GF Decrease 682 416

Rounded Volumes 0 0 0 675 0 525 30 800 0 0 2350 425

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 758 27 16 85 10 13 4 1264 214 40 1554 79

17Alt1-13-PM Pk Pd Delta -812 0 1 0 0 0 0 -337 -297 1 932 0

17Alt1-13 PM Pk Hr (29.4%) -239 0 0 0 0 0 0 -99 -87 0 274 0

17Alt1-13 Alt1 Grth Fctr (%) -22% 0 6% 0 0 0 0 -6% -15% 6% 15% 0

2017 Alt1 = Exist x Grth Fctr 594 27 17 85 10 13 4 1183 183 42 1787 79

Diff check GF- Abs (<50 OK) 75 0 1 0 0 0 0 18 56 2 -40 0

Average Existing value & GF Decrease 676 198

Rounded Volumes 675 30 20 90 10 10 10 1175 200 40 1800 80
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 at Belvoir Rd Original Synchro Coding   US 1 N-S 0 1142 86 77 1337 0 0 0 0 477 0 346

65 Existing Vol Revised Cding to match mdl  US 1 E-W 477 0 346 0 0 0 0 1142 86 77 1337 0

17Alt1-13-PM Pk Pd Delta -175 35 -253 2259 80 609 250 -411 -175 -259 499 1166

17Alt1-13 PM Pk Hr (29.4%) -51 10 -75 664 23 179 73 -121 -51 -76 147 343

17Alt1-13 Alt1 Grth Fctr (%) -31% 0 -16% 0 0 0 0 -9% -31% -22% 9% 0

2017 Alt1 = Exist x Grth Fctr 331 0 291 0 0 0 0 1042 59 60 1455 0

Diff check GF- Abs (<50 OK) 95 10 -20 664 23 179 73 -21 -24 -59 28 343

Use Abs values for New movements New Movement 10 664 23 179 73 343

Average Existing value & GF Decrease 404 69

Rounded Volumes 400 10 300 675 20 175 70 1050 60 70 1450 350

66 Route 1 at Woodlawn Rd

Existing Vol Revised Coding to match model  US 1 E-W 0 0 0 3 0 2 3 1527 0 0 1527 1

17Alt1-13-PM Pk Pd Delta 0 0 0 0 0 0 0 1595 0 0 1406 0

17Alt1-13 PM Pk Hr (29.4%) 0 0 0 0 0 0 0 469 0 0 413 0

17Alt1-13 Alt1 Grth Fctr (%) 0 0 0 0 0 0 0 25% 0 0 21% 0

2017 Alt1 = Exist x Grth Fctr 0 0 0 3 0 2 3 1913 0 0 1841 1

Diff check GF- Abs (<50 OK) 0 0 0 0 0 0 0 83 0 0 99 0

Average GF & Abs values 1955 1891

Rounded Volumes 0 0 0 10 0 0 0 1950 0 0 1900 0

67 Mulligan Rd Pole Rd Revised 12/18/13

Existing Vol (No Signal) Synthesized Vols frm Rt1 Vols 0 0 238 0 0 0 0 400 111 157 0 0

17Alt1-13-PM Pk Pd Delta 0 2148 190 1012 2117 0 332 -784 -239 312 0 1237

17Alt1-13 PM Pk Hr (29.4%) 0 631 56 298 622 0 98 -231 -70 92 0 364

17Alt1-13 Alt1 Grth Fctr (%) 23% -62% -51% 36%

2017 Alt1 = Exist x Grth Fctr 0 294 153 54 214

Diff check GF- Abs (<50 OK) Not used at this location 16 -13

Use Abs values for New movements 631 298 622 0 98 0 364

Rounded Volumes Mulligan NS Pole  No Signal???? 0 625 300 300 625 0 100 150 60 225 0 375
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alt1 PM Traffic Volume Computations Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/24/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

68 US Route 1 Mulligan Rd

Existing Vol 309 73 108 31 55 71 141 1201 305 53 957 24

17Alt1-13-PM Pk Pd Delta 276 814 -658 531 673 243 476 978 141 -482 887 339

17Alt1-13 PM Pk Hr (29.4%) 81 239 -193 156 198 71 140 288 41 -142 261 100

17Alt1-13 Alt1 Grth Fctr (%) 24% 645% -89% 430% 230% 28% 60% 22% 14% -81% 18%

2017 Alt1 = Exist x Grth Fctr 382 544 12 164 182 91 225 1461 348 10 1133 0

Diff check GF- Abs (<50 OK) 8 -231 -97 23 71 51 56 28 -2 -99 84 124

Average GF & Abs values 428 217 117 253 1176

Average Existing value & GF Decrease 60 32

Average existing + Abs Increase 74

Rounded Volumes 375 425 60 175 225 125 250 1475 350 30 1175 80

69 Mount Vernon Highway Mount Vernon Rd

Existing Vol 174 337 0 0 339 102 142 0 458 0 0 0

17Alt1-13-PM Pk Pd Delta -99 675 0 0 469 -242 -378 0 135 0 0 0

17Alt1-13 PM Pk Hr (29.4%) -29 198 0 0 138 -71 -111 0 40 0 0 0

17Alt1-13 Alt1 Grth Fctr (%) -13% 71% 0 0 45% -36% -46% 0 16% 0 0 0

2017 Alt1 = Exist x Grth Fctr 152 576 0 0 493 65 76 0 533 0 0 0

Diff check GF- Abs (<50 OK) -7 -40 0 0 -16 -34 -46 0 -35 0 0 0

Rounded Volumes 150 575 0 0 500 70 80 0 525 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alternative 2 -  AM Traffic Volume Computations at Selected Locations

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/31/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 62 1326 14 63 2606 307 114 4 23 8 7 38

17Alt2-13 AM Pk Prd Delta -3.95 -415 46.05 124.83 87.17 -162.6 5.95 0 0.02 0 0 0

17Alt2-13 AM Pk Hr (41.7%) -2 -173 19 52 36 -68 2 0 0 0 0 0

17Alt2-13 AM Grth Fctr (%) -2% -16% 95% 59% 2% -14% 1% 0% 0% 0% 0% 0%

2017 Alt2 w/ Growth fctrs 61 1119 27 100 2661 263 115 4 23 8 7 38

Diff check GF- Abs (<50 OK) 1 -34 -6 -15 19 23 -1 0 0 0 0 0

Alt2 Rounded Volumes 60 1125 30 100 2675 275 125 10 20 10 10 40

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 6 844 426 1350 984 27 3 6 4 39 3 158

17Alt2-13 AM Pk Prd Delta 23 -854 -321 605 -1557 94 20 5 3 -160 2 52

17Alt2-13 AM Pk Hr (41.7%) 10 -356 -134 252 -649 39 8 2 1 -67 1 22

17Alt2-13 AM Grth Fctr (%) 33% -37% -93% 20% -78% 20% 33% 75% 6% -50% 38% 18%

2017 Alt2 w/ Growth fctrs 8 535 29 1616 220 32 4 11 4 20 4 187

Diff check GF- Abs (<50 OK) -8 47 -264 14 -115 -34 -7 2 -1 47 0 7

ABSDelt>%Delt Average Exist & Exist*Delta% 689 29

ABSDelt<%Delt Average Exist & (Exist+Delta) 359 659

Alt2 Rounded Volumes 10 700 350 1625 650 30 10 10 10 30 10 200

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 3 2503 0 7 562 145 737 0 15 0 0 0

17Alt2-13 AM Pk Prd Delta -3 -707 0 0 -216 499 1234 0 -12 0 0 0

17Alt2-13 AM Pk Hr (41.7%) -1 -295 0 0 -90 208 515 0 -5 0 0 0

17Alt2-13 AM Grth Fctr (%) -4% -15% 0 0 -10% 112% 46% 0 -13% 0 0 0

2017 Alt2 w/ Growth fctrs 3 2134 0 7 504 307 1078 0 13 0 0 0

Diff check GF- Abs (<50 OK) 1 -74 0 0 32 -46 -174 0 3 0 0 0

ABSDelt>%Delt Average Exist & Exist*Delta% 2318

Use average of Difference and growth factors methods 1165

Alt2 Rounded Volumes 0 2325 0 10 500 300 1175 0 10 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alternative 3 - AM Traffic Volume Computations at Selected Locations

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

12/31/2013 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Fairfax Cnty Pkwy N-S Terminal Rd

47 Existing Vol 62 1326 14 63 2606 307 114 4 23 8 7 38

17Alt3-13 AM Pk Prd Delta -3.95 -415 46.05 124.83 87.17 -162.6 5.95 0 0.02 0 0 0

17Alt3-13 AM Pk Hr (41.7%) -2 -173 19 52 36 -68 2 0 0 0 0 0

17Alt3-13 AM Grth Fctr (%) -2% -16% 95% 59% 2% -14% 1% 0% 0% 0% 0% 0%

2017 Alt3 w/ Growth fctrs 61 1119 27 100 2661 263 115 4 23 8 7 38

Diff check GF- Abs (<50 OK) 1 -34 -6 -15 19 23 -1 0 0 0 0 0

Alt3 Rounded Volumes 60 1125 30 100 2675 275 125 10 20 10 10 40

57 Fairfax Cnty Pky NB - SB Kingman Rd

Existing Vol 6 844 426 1350 984 27 3 6 4 39 3 158

17Alt3-13 AM Pk Prd Delta 23 -854 -321 605 -1557 94 20 5 3 -160 2 52

17Alt3-13 AM Pk Hr (41.7%) 10 -356 -134 252 -649 39 8 2 1 -67 1 22

17Alt3-13 AM Grth Fctr (%) 33% -37% -93% 20% -78% 20% 33% 75% 6% -50% 38% 18%

2017 Alt3 w/ Growth fctrs 8 535 29 1616 220 32 4 11 4 20 4 187

Diff check GF- Abs (<50 OK) -8 47 -264 14 -115 -34 -7 2 -1 47 0 7

ABSDelt>%Delt Average Exist & Exist*Delta% 689 29

ABSDelt<%Delt Average Exist & (Exist+Delta) 359 659

Alt3 Rounded Volumes 10 700 350 1625 650 30 10 10 10 30 10 200

Route 1 Lorton Rd (T int)

60 Existing Vol Route 1 coded as N-S 3 2503 0 7 562 145 737 0 15 0 0 0

17Alt3-13 AM Pk Prd Delta -3 -707 0 0 -216 499 1234 0 -12 0 0 0

17Alt3-13 AM Pk Hr (41.7%) -1 -295 0 0 -90 208 515 0 -5 0 0 0

17Alt3-13 AM Grth Fctr (%) -4% -15% 0 0 -10% 112% 46% 0 -13% 0 0 0

2017 Alt3 w/ Growth fctrs 3 2134 0 7 504 307 1078 0 13 0 0 0

Diff check GF- Abs (<50 OK) 1 -74 0 0 32 -46 -174 0 3 0 0 0

ABSDelt>%Delt Average Exist & Exist*Delta% 2318

Use average of Difference and growth factors methods 1165

Alt3 Rounded Volumes 0 2325 0 10 500 300 1175 0 10 0 0 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alternative 2 -  PM Traffic Volume Computations at Selected Locations

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/2/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

Route 1 Telegraph Rd

62 Existing Vol Route 1 coded as E-W 16 20 14 68 232 1039 235 647 27 128 2170 31

17Alt2-13-PM Pk Pd Delta 0 -14 23 101 -486 -917 -32 477 -4 -180 1958 13

17Alt2-13 PM Pk Hr (29.4%) 0 -4 7 30 -143 -269 -10 140 -1 -53 576 4

17Alt2-13 Alt1 Grth Fctr (%) 0% -18% 42% 183% -50% -16% -1% 13% -7% -30% 31% 10%

2017 Alt2 = Exist x Grth Fctr 16 16 20 192 116 869 232 732 25 90 2844 34

Diff check GF- Abs (<50 OK) 0 1 -1 95 27 100 6 -55 -1 15 99 -1

Average GF & Abs values 145 760 2795

Average Existing value & GF Decrease 954

Alt2 Rounded Volumes 20 20 20 150 125 950 225 750 30 90 2800 40

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 758 27 16 85 10 13 4 1264 214 40 1554 79

17Alt2-13-PM -825 0 1 0 0 0 0 -238 -373 1 919 0

17Alt2-13-PM inc 29.4% -243 0 0 0 0 0 0 -70 -110 0 270 0

17Alt2-13-PM% -22% 0% 6% 0% 0% 0% 0% -5% -18% 6% 15% 0%

2017 Alt2 w/ Growth fctrs 591 27 17 85 10 13 4 1207 175 42 1784 79

Diff check GF- Abs (<50 OK) 76 0 1 0 0 0 0 13 70 2 -40 0

Average Existing value & GF Decrease 675 194

Alt2 Rounded Volumes 675 30 20 90 10 10 10 1200 200 40 1775 80

68 US Route 1 Mulligan Rd

Existing Vol 309 73 108 31 55 71 141 1201 305 53 957 24

17Alt2-13-PM 289 813 -669 554 681 233 445 938 131 -478 866 341

17Alt2-13-PM inc 29.4% 85 239 -197 163 200 69 131 276 39 -141 255 100

17Alt2-13-PM% 25% 644% -91% 448% 233% 27% 56% 21% 13% -80% 18% 0%

2017 Alt2 w/ Growth fctrs 385 543 10 170 183 90 220 1450 345 11 1129 24

Diff check GF- Abs (<50 OK) -8 231 99 -24 -72 -49 -52 -27 2 98 -82 -100

Average GF & Abs values 427 219 115 246 1170

Average Existing value & GF Decrease 59 32

Average existing + Abs Increase 74

Alt2 Rounded Volumes 375 425 60 175 225 125 250 1450 350 30 1175 80
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 Alternative 3 - PM Traffic Volume Computations at Selected Locations

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3)

1/2/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Site Road Name Road Name NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

62 Existing Vol Route 1 coded as E-W 16 20 14 68 232 1039 235 647 27 128 2170 31

17Alt3-13-PM 0 -14 23 101 -486 -917 -32 477 -4 -180 1958 13

17Alt3-13-PM inc 29.4% 0 -4 7 30 -143 -269 -10 140 -1 -53 576 4

17Alt3-13-PM% 0% -18% 42% 183% -50% -16% -1% 13% -7% -30% 31% 10%

2017 Alt3 w/ Growth fctrs 16 16 20 192 116 869 232 732 25 90 2844 34

Diff check GF- Abs (<50 OK) -16 1 -1 95 27 100 6 -55 -1 15 99 -1

Average GF & Abs values 145 760 2795

Average Existing value & GF Decrease 954

Alt3 Rounded Volumes 20 20 20 150 125 950 225 750 30 90 2800 40

Route 1 Pohick Rd (Tulley Gate) 

64 Existing Vol Route 1 coded as E-W 758 27 16 85 10 13 4 1264 214 40 1554 79

17Alt3-13-PM -825 0 1 0 0 0 0 -238 -373 1 919 0

17Alt3-13-PM inc 29.4% -242.6 0 0 0 0 0 0 -70 -110 0 270 0

17Alt3-13-PM% -22% 0% 6% 0% 0% 0% 0% -5% -18% 6% 15% 0%

2017 Alt3 w/ Growth fctrs 591 27 17 85 10 13 4 1207 175 42 1784 79

Diff check GF- Abs (<50 OK) 76 0 1 0 0 0 0 13 70 2 -40 0

Average Existing value & GF Decrease 675 194

Alt3 Rounded Volumes 675 30 20 90 10 10 10 1200 200 40 1775 80

68 US Route 1 Mulligan Rd

Existing Vol 309 73 108 31 55 71 141 1201 305 53 957 24

17Alt3-13-PM 289 813 -669 554 681 233 445 938 131 -478 866 341

17Alt3-13-PM inc 29.4% 85 239 -197 163 200 69 131 276 39 -141 255 100

17Alt3-13-PM% 25% 644% -91% 448% 233% 27% 56% 21% 13% -80% 18% 0%

2017 Alt2 w/ Growth fctrs 385 543 10 170 183 90 220 1450 345 11 1129 24

Diff check GF- Abs (<50 OK) -8 231 99 -24 -72 -49 -52 -27 2 98 -82 -100

Average GF & Abs values 427 219 115 246 1170

Average Existing value & GF Decrease 59 32

Average existing + Abs Increase 74

Alt3 Rounded Volumes 375 425 60 175 225 125 250 1450 350 30 1175 80
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FORT BELVOIR TMP TRAFFIC ANALYSIS Rounding Rules:

2017 No-Build and Alt 1 Traffic Volume Computations in AM and PM Peak Hours "1 to 99 Rnd  to 10x (up if >d3)

1/7/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

AM 17 NB AM 17 Alt1 PM 17 NB PM 17 Alt1

AM PM NB Alt1 NB Alt1 By % Rounded By % Rounded By % Rounded By % Rounded 

28 Fairfax County Pkwy SB at Franconia-Springfield Pkwy Diverge Analaysis - EB Exit Ramp to Rolling Rd

Upstrm link 5098 1933 22% 22% 17% 16% 6198 6300 6220 6350 2257 2250 2242 2250

Ramp link** 1683 470 38% 42% 46% 46% 2320 2325 2389 2400 686 700 684 700

Dnstrm link* 3415 1463 16% 16% 2% 1% 3973 3975 3947 3950 1485 1550 1471 1550

* Frnc-Sprng Pkwy

29 Fairfax County Pkwy WB at Franconia-Springfield Pkwy Merge Analysis WB On Ramp from Rolling Rd

Upstrm link* 857 2940 -1% 0% 15% 14% 852 850 861 875 3369 3375 3363 3375

Loop link 654 1667 46% 44% 26% 28% 956 950 939 950 2108 2100 2139 2150

Merge link 1511 4607 1800 1825 5475 5525

* Frnc-Sprng Pkwy

37 Barta SB to FFx Pky SB On Ramp loop frm SB Barta Merge Analysis

Upstrm link* c 1355 220 9% 13% 44% 44% 1480 1475 1530 1525 317 375 317 375

Loop link 59 258 12% 13% -7% -5% 66 75 67 75 241 300 246 300

Merge link 1414 478 9% 13% 41% 41% 1544 1550 1596 1600 673 675 672 675

*  Derived from loop and downstream links

38a FFx Pky SB to Barta Rd Barta Rd Exit Ramp Diverge Analysis

Upstrm link c 2291 822 11% 14% 20% 21% 2546 2550 2606 2600 989 1000 993 1000

Ramp link** 936 602 15% 15% -7% -6% 1073 1075 1080 1075 559 550 567 575

Dnstrm link* 1355 220 9% 13% 44% 44% 1480 1475 1530 1525 317 450 317 425

* volume from Site 37

39a Barta Rd SB to FFx Pky NB Barta Rd On Ramp Merge Analysis

Upstrm link* 980 1668 21% 20% 15% 17% 1184 1175 1177 1175 1915 1925 1952 1950

Ramp link** 55 485 1% 1% 0% -1% 55 75 55 75 484 500 480 500

Merge link c 1035 2153 20% 19% 12% 14% 1240 1250 1234 1250 2418 2425 2454 2450

* same vol as 35442-35446** from site 39

Existing Vol 2017 AM % Chg 2017 PM % Chg
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FORT BELVOIR TMP TRAFFIC ANALYSIS Rounding Rules:

2017 No-Build and Alt 1 Traffic Volume Computations in AM and PM Peak Hours "1 to 99 Rnd  to 10x (up if >d3)

1/7/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

AM 17 NB AM 17 Alt1 PM 17 NB PM 17 Alt1

AM PM NB Alt1 NB Alt1 By % Rounded By % Rounded By % Rounded By % Rounded 

Existing Vol 2017 AM % Chg 2017 PM % Chg

40 Barta Rd NB to FFx Pky NB On Ramp loop frm NB Barta Rd Merge Analysis

Upstrm link 530 1227 49% 47% 4% 6% 788 800 777 800 1272 1275 1301 1300

Loop link 450 441 -46% -43% 82% 84% 242 375 255 375 803 800 810 800

Merge link c 980 1668 21% 20% 15% 17% 1184 1175 1177 1175 1915 2075 1952 2100

Model forecasts significant AM Peak reduction in loop ramp entry volume.  Rounded volume based on Average of Existing volume and forecast volume.

41 Weave Analysis for Barta Rd NB to FFx Pky SB Weaving area - Barta to Boudinot

Upstrm link 1414 478 9% 13% 41% 41% 1544 1525 1596 1600 673 675 672 675

On-Ramp link 347 176 42% 38% -5% -7% 492 500 478 475 167 200 164 200

Weaving Link c 1761 654 15% 17% 32% 32% 2017 2025 2059 2075 864 875 861 875

Exit Ramp Link 259 69 33% 55% 2% 2% 345 350 402 400 70 75 71 75

43 I-95 SB HOT Lanes Merge from North Area On-Ramp

Upstrm link NA NA NA NA NA NA 4684 4675 4724 4725

Ramp link NA NA NA NA NA NA 200 200 204 200

Merge link NA NA NA NA NA NA 4884 4875 4928 4925

No Existing Ramp.  Ramp Operates in PM only in 2017

2017 volumes based on 29.4% of PM Peak Period absolute volumes not growth factors.

44 Fairfax Cnty Pky NB Weaving area - Bet 95 On Ramp and Boudinot Exit Ramp

V upstream = 1038 1796 1432 1425 1420 1425 1827 1825 1877 1875

Vonramp = 44e 348 328 -9% -8% -36% -44% 318 325 319 325 210 200 183 175

V Sum = 1386 2124 26% 25% -4% -3% 1749 1750 1739 1750 2037 2050 2060 2050

Vexit ramp = 44x 680 897 12% 12% -30% -32% 760 750 764 775 626 625 610 600

V downstream = 706 1227 989 1000 974 975 1411 1425 1450 1450

Existing V Sum (Volume in weaving area) estimated based on available counts and proportional allocation

(Traffic counts 44a and 44e)

Manual adjustments made in base counts to maximize weaving volumes

Assumes on-ramp to off ramp Volume = 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS Rounding Rules:

2017 No-Build and Alt 1 Traffic Volume Computations in AM and PM Peak Hours "1 to 99 Rnd  to 10x (up if >d3)

1/7/2014 >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

AM 17 NB AM 17 Alt1 PM 17 NB PM 17 Alt1

AM PM NB Alt1 NB Alt1 By % Rounded By % Rounded By % Rounded By % Rounded 

Existing Vol 2017 AM % Chg 2017 PM % Chg

ANALYSIS FOR WEAVING SECTIONS 45a AND 45b FOLLOWS SITE 55b

54a Fairfax Cnty Pky SB Exit Ramp to Telegraph Rd Diverge Analysis

Upstrm link a 2441 1813 b a 2370 a 2495 a 1495 a 1545

Ramp link * 293 775 * * 400 * 450 * 675 * 675

Dnstrm link a 2148 1038 b a 1970 a 2045 a 820 a 870

a.  Upstream and downstream link volumes based on volume from site 48 

b.  Upstream and downstream link volumes based on volume from site 57 

* Ramp volume based on ramp data from site 54

54b Fairfax Cnty Pky SB On Ramp from Telegraph Rd Merge Analysis

Upstrm link a 2148 1038 b a 1970 b 2060 b 835 b 890

Ramp link * 408 169 * * 320 * 320 * 40 * 60

Merge link a 2556 1207 b a 2290 b 2380 b 875 b 950

a.  Upstream and downstream link volumes based on volume from site 48 

b.  Upstream and downstream link volumes based on volume from site 57 

* Ramp volume based on ramp data from site 54

55a Fairfax Cnty Pky NB On Ramp from Telegraph Rd Merge Analysis

Upstrm link a 1255 1470 a b 845 b 870 b 1265 b 1300

Ramp link * 206 206 * * 725 * 725 * 325 * 300

Merge link a 1461 1676 a b 1570 b 1595 b 1590 b 1600

a.  Upstream and downstream link volumes based on volume from site 48 

b.  Upstream and downstream link volumes based on volume from site 57 

* Ramp volume based on ramp data from site 55

55b Fairfax Cnty Pky NB Exit Ramp to Telegraph Rd Diverge Analysis

Upstrm link a 1406 203 a b 875 b 910 b 1745 b 1880

Ramp link * 151 533 * * 30 * 40 * 480 * 580

Dnstrm link a 1255 1470 a b 845 b 870 b 1265 b 1300

a.  Upstream and downstream link volumes based on volume from site 48 

b.  Upstream and downstream link volumes based on volume from site 57 

* Ramp volume based on ramp data from site 55
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FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build and Alt 1 Traffic Volume Computations in AM and PM Peak Hours

Weaving Movements on Fairfax County Parkway Over I-95

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

45aFairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On Ramp - AM

AM 17 NB AM 17 Alt1

AM PM

By %

Sum 

Up(+/-) Avg

Balanced & 

Rounded By %

Sum 

Up(+/-) Avg

Balanced & 

Rounded

E SB FFxP over Backlick C-D 1683 16% 17% 1949 2316 2133 2125 1961 2332 2147 2150

D SB95 to SB FFxP 45d 872 -14% -13% 746 746 750 756 756 750

C SB Weave Area A+B 2555 4% 6% 2660 3062 2861 2875 2708 3088 2898 2950

B SB FFxP to NB95 565 97% 88% 1112 1112 925 1063 1063 925

A SB FFxP to Loisdale 1990 -1% 1% 1966 1950 1958 1950 2016 2025 2020 2025

↑

Volume at Loisdale 

(Thru+Lt) 1990 1950 2025

Lowisdale Intersection used as control for computations.

45aFairfax Cnty Pky SB Weaving - 95 SB Exit Ramp to 95 NB On Ramp - PM

PM 17 NB PM 17 Alt1

AM PM

By %

Sum 

Up(+/-) Avg

Balanced & 

Rounded By %

Sum 

Up(+/-) Avg

Balanced & 

Rounded

E SB FFxP over Backlick C-D 1590 23% 23% 1953 1623 1788 1800 1958 1622 1790 1800

D SB95 to SB FFxP 45d 776 -14% -13% 668 668 500 673 673 500

C SB Weave Area A+B 2366 -3% -3% 2286 2291 2289 2300 2290 2295 2293 2300

B SB FFxP to NB95 741 -3% -3% 716 716 725 720 720 725

A SB FFxP to Loisdale 1625 -3% -3% 1570 1575 1573 1575 1578 1575 1577 1575

↑

Volume at Loisdale 

(Thru+Lt) 1625 1575 1575

Existing Vol 2017 AM % Chg

1/7/2014

Existing Vol 2017 PM % Chg

Appendix D D-95 Transportation Impact Analysis



FORT BELVOIR TMP TRAFFIC ANALYSIS

2017 No-Build and Alt 1 Traffic Volume Computations in AM and PM Peak Hours

Weaving Movements on Fairfax County Parkway Over I-95

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

1/7/2014

45bFairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On Ramp - AM

AM 17 NB AM 17 Alt1

AM PM

By %

Sum Dn 

+/- Avg

Balanced & 

Rounded By %

Sum Dn 

+/- Avg

Balanced & 

Rounded

From Site 46 Analysis 2175 2175

A NB FFxP - Loisdl to Ramp 46 2253 -7% -7% 2103 2175 2139 2150 2098 2175 2136 2150

B NB FFXP to NB95 45f 779 -28% -26% 558 558 625 574 574 600

1474 1525 1550

C NB 95 to NB FFxP 45e 545 3% -16% 563 563 575 459 459 450

D NB Weave Area A-B+C 2019 0% -4% 2022 2180 2101 2100 1940 2060 2000 2000

E NB FFxP to SB95 45b 662 19% 20% 786 786 797 797

H NB FFxP to Backlick 45a 500 -23% -29% 385 385 356 356

J NB FFxP over Backlick D-E-H 857 50% 48% 1282 1009 1146 1150 1268 907 1088 1100

45bFairfax Cnty Pky NB Weaving - 95 NB Exit Ramp to 95 SB On Ramp - PM

PM 17 NB PM 17 Alt1

AM PM

By %

Sum Dn 

+/- Avg

Balanced & 

Rounded By %

Sum Dn 

+/- Avg

Balanced & 

Rounded

From Site 46 Analysis 2575 2650

A NB FFxP - Loisdl to Ramp 46 2568 0% 2% 2570 2575 2573 2575 2630 2650 2640 2650

B NB FFXP to NB95 45f 1143 -11% -9% 1015 1015 1025 1045 1045 1125

1425 1550 1525

C NB 95 to NB FFxP 45e 277 -2% -3% 272 272 275 268 268 275

D NB Weave Area A-B+C 1702 5% 6% 1791 1832 1811 1825 1809 1873 1841 1850

E NB FFxP to SB95 45b 427 -29% -35% 304 304 278 278

H NB FFxP to Backlick 45a 291 -8% -9% 267 267 265 265

J NB FFxP over Backlick D-E-H 984 2% 4% 1001 1262 1131 1125 1028 1330 1179 1175

Existing Vol 2017 AM % Chg

700 675

Existing Vol 2017 PM % Chg

950 900

Appendix D D-96 Transportation Impact Analysis



FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Steet EW Street

1 DLA West Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 819 720 51 143 0 52 0 28 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 53% 47% 26% 74% 0% 65% 0% 35% 0% 0% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 834 733 65 182 0 54 0 29 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 819 28 52 143 0 0 0 0 51 0 720

H Sum of Exit Vol

J Dist of Exit Vol 0% 97% 3% 27% 73% 0% 0% 0% 0% 7% 0% 93%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 955 33 35 96 0 0 0 0 51 0 718

N Transpose Exit Vols (EBL…SBR) 0 955 718 51 96 0 35 0 33 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 895 726 58 139 0 45 0 31 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 55% 45% 29% 71% 0% 59% 0% 41% 0% 0% 0%

Rounded Volumes 0 900 725 60 150 0 50 0 30 0 0 0

Site NS Steet EW Street

2 DLA East Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 812 291 312 145 0 29 0 23 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 74% 26% 68% 32% 0% 56% 0% 44% 0% 0% 0%

D Approach Growth Factor

E 960 841 900

F Vol Based on Entry Dist. = C x E 0 947 339 615 286 0 30 0 24 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 812 23 29 145 0 0 0 0 312 0 291

H Sum of Exit Vol

J Dist of Exit Vol 0% 97% 3% 17% 83% 0% 0% 0% 0% 52% 0% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1205 34 37 184 0 0 0 0 311 0 290

N Transpose Exit Vols (EBL…SBR) 0 1205 290 311 184 0 37 0 34 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 1076 315 463 235 0 34 0 29 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 77% 23% 66% 34% 0% 54% 0% 46% 0% 0% 0%

Rounded Volumes 0 1075 325 475 225 0 40 0 30 0 0 0

1 Entry volumes for westbound approach based on average of volumes from growth factor and absolute volume increase.

847

7690

6030174835

60102211239

636981391

080

1567 247 84 0

131988

1286 55

1539 194

761971620

0524571103

0

1.8%

0% 0%

Eastbnd Apprch Vols

7710195

Eastbnd Apprch Vols Westbnd Apprch Vols Southbnd Apprch VolsNorthbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

17% -33%

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0%5%17% 110%

New Appch Vol Sum = B x D/B+abs/Avg (1)

Southbound Exit VolsNorthbound Exit VolsWestbound Exit VolsEastbound Exit Vols

27% 4% 0%

0%0%27%48%

0

0
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

3 Beulah St Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 29 509 153 59 150 115 7 19 27 534 108 229

B Sum of Approach Vol

C Dist of Approach Vol 4% 74% 22% 18% 46% 35% 13% 36% 51% 61% 12% 26%

D Approach Growth Factor

E 

F Vol Based on Entry Dist. = C x E 43 755 227 98 250 192 7 19 27 454 92 195

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 534 509 27 7 150 229 29 19 115 59 108 153

H Sum of Exit Vol

J Dist of Exit Vol 50% 48% 3% 2% 39% 59% 18% 12% 71% 18% 34% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 811 770 790

M Vol Based on Exit Dist = J x L 646 615 33 14 307 469 31 20 123 58 107 152

N Transpose Exit Vols (EBL…SBR) 31 615 152 58 307 123 14 20 33 646 107 469

O Average Entry & Exit Vols = (F+N)/2 37 685 189 78 279 157 11 20 30 550 99 332

P Revised Sum of Approach Vol

R Revised Sist of Approach Vol 4% 75% 21% 15% 54% 31% 18% 33% 50% 56% 10% 34%

Rounded Volumes 40 675 200 80 275 150 10 20 30 550 100 325

2 Volumes for westbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

4 Gunston Rd Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 9 1067 11 17 0 373 0 16 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 1% 99% 39% 61% 0% 96% 0% 4% 0% 0% 0%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 0 11 1289.941 8 13 0 754 0 32 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 9 16 373 17 0 0 0 0 11 0 1067

H Sum of Exit Vol

J Dist of Exit Vol 0% 36% 64% 96% 4% 0% 0% 0% 0% 1% 0% 99%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1 2 622 28 0 0 0 0 20 0 1936

N Transpose Exit Vols (EBL…SBR) 0 1 1936 20 28 0 622 0 2 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 6 1613 14 21 0 688 0 17 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 100% 41% 59% 0% 98% 0% 2% 0% 0% 0%

Rounded Volumes 0 10 1625 20 20 0 700 0 20 0 0 0

1633861070

21% 110% -1%7%

0 1956

25 390 0 1078

0

1301 21

912 514 60 981

1294 174 317

871

320

74054

New Appch Vol Sum = B x D 787

1076 28 389

-85% 67% 0% 81%

1619 35 705

4 650

5401025

691 324 53

New Approach Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0

-25%21%

0

-15%1%67%48%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0%102%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

5 Woodlawn Gorgas EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 6 89 21 1 106 3 42 2 1 5 0 16

B Sum of Approach Vol

C Dist of Approach Vol 5% 77% 18% 1% 96% 3% 93% 4% 2% 24% 0% 76%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 4 59 14 1 106 3 31 1 1 1 0 2

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 89 1 42 106 16 6 2 3 1 0 21

H Sum of Exit Vol

J Dist of Exit Vol 5% 94% 1% 26% 65% 10% 55% 18% 27% 5% 0% 95%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 89 1 34 85 13 4 1 2 0 0 3

N Transpose Exit Vols (EBL…SBR) 4 89 3 0 85 2 34 1 1 5 0 13

O Average Entry & Exit Vols = (F+N)/2 4 74 9 1 95 3 33 1 1 3 0 8

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 85% 10% 1% 97% 3% 93% 4% 3% 27% 0% 73%

Rounded Volumes 10 80 10 0 100 0 30 0 0 0 0 10

Site NS Street EW Street

6 Gunston Rd Abbott Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 5 5 3 103 3 54 29 338 55 37 887 67

B Sum of Approach Vol

C Dist of Approach Vol 38% 38% 23% 64% 2% 34% 7% 80% 13% 4% 90% 7%

D Approach Growth Factor

E 1521 1496 1509

F Vol Based on Entry Dist. = C x E 5 5 3 53 2 28 104 1208 197 76 1824 138

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 37 5 55 29 3 67 5 338 54 103 887 3

H Sum of Exit Vol

J Dist of Exit Vol 38% 5% 57% 29% 3% 68% 1% 85% 14% 10% 89% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 892 798 845 2769 2025 2397

M Vol Based on Exit Dist = J x L 12 2 17 29 3 67 11 720 115 249 2141 7

N Transpose Exit Vols (EBL…SBR) 11 2 7 249 3 115 29 720 17 12 2141 67

O Average Entry & Exit Vols = (F+N)/2 8 3 5 151 2 71 66 964 107 44 1983 102

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 48% 20% 32% 67% 1% 32% 6% 85% 9% 2% 93% 5%

Rounded Volumes 10 0 10 150 0 70 70 975 100 50 1975 100

1 Entry volumes for northbound approach based on average of volumes from growth factor and absolute volume increase.

2 Exit volumes for northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

77 110 34 3

95 164 11 22

95 131 8 3

82New Appch Vol Sum = B x D/B+abs/Avg (1)

13 160 422 991

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

106%260%-48%0%

2038

-85%-25%-20%0%

99

13

22516

993

31

97 99 397

359987

2145110116

21291137

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0%-33%

10

-85%-25%

179%125%0%-68%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

7 Gunston Rd Goethals Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 9 1 6 56 2 18 22 402 56 65 940 18

B Sum of Approach Vol

C Dist of Approach Vol 56% 6% 38% 74% 3% 24% 5% 84% 12% 6% 92% 2%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 9 1 6 150 5 48 75 1371 191 181 2621 50

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 65 1 56 22 2 18 9 402 18 56 940 6

H Sum of Exit Vol

J Dist of Exit Vol 53% 1% 46% 52% 5% 43% 2% 94% 4% 6% 94% 1%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 762 578 670 1546 877 1211 2219 1914 2067

M Vol Based on Exit Dist = J x L 357 5 307 22 2 18 25 1135 51 116 1939 12

N Transpose Exit Vols (EBL…SBR) 25 5 12 116 2 51 22 1135 307 357 1939 18

O Average Entry & Exit Vols = (F+N)/2 17 3 9 133 4 49 49 1253 249 269 2280 34

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 58% 11% 31% 71% 2% 27% 3% 81% 16% 10% 88% 1%

Rounded Volumes 20 0 10 125 10 50 50 1250 250 275 2275 40

2 Volumes for eastbound, northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

8 Gunston Rd 1st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 15 0 127 0 401 23 330 686 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 95% 5% 32% 68% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 15 0 127 0 501 29 832 1729 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 330 0 23 0 0 0 0 401 127 15 686 0

H Sum of Exit Vol

J Dist of Exit Vol 93% 0% 7% 0% 0% 0% 0% 76% 24% 2% 98% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1767 1739 1753

M Vol Based on Exit Dist = J x L 330 0 23 0 0 0 0 501 159 38 1715 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 38 0 159 0 501 23 330 1715 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 26 0 143 0 501 26 581 1722 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 16% 0% 84% 0% 95% 5% 25% 75% 0%

Rounded Volumes 0 0 0 30 0 150 50 500 30 575 1725 0

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

353 0 528 701

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

121%260%0%525%

2583

353 0 660

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 142 424 1016

Southbound Exit Vols

1002

0 142 530

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

122 42 429

42

16

16 76 480 1023

179%241%167%0%

152%25%

152%25%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols

155118630

2852

0%0%

0%0%

23035271690

Southbnd Apprch Vols

1637203

2561
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

9 Gunston Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 8 0 103 0 562 52 79 488 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 7% 0% 93% 0% 92% 8% 14% 86% 0%

D Approach Growth Factor 0% -100%

E 1271 1144 1208

F Vol Based on Entry Dist. = C x E 0 0 0 0 0 0 0 1106 102 210 1299 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 79 0 52 0 0 0 0 562 103 8 488 0

H Sum of Exit Vol

J Dist of Exit Vol 60% 0% 40% 0% 0% 0% 0% 85% 15% 2% 98% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1648 1408 1528

M Vol Based on Exit Dist = J x L 0 0 0 0 0 0 0 539 99 25 1503 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 25 0 99 0 539 0 0 1503 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 12 0 50 0 822 51 105 1401 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 20% 0% 80% 0% 94% 6% 7% 93% 0%

Rounded Volumes 0 0 0 10 0 50 0 825 50 100 1400 0

1 Entry volumes for northbound approach based on a average of Absolute and growth factor increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

10 Gunston Rd Pohick Rd/12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 312 310 231 83 60 164 36 129 41 159 278 43

B Sum of Approach Vol

C Dist of Approach Vol 37% 36% 27% 27% 20% 53% 17% 63% 20% 33% 58% 9%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 356 354 263.6604 83 60 163 48 171 54 524 916 142

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 159 310 41 36 60 43 312 129 164 83 278 231

H Sum of Exit Vol

J Dist of Exit Vol 31% 61% 8% 26% 43% 31% 52% 21% 27% 14% 47% 39%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1253 826 1039

M Vol Based on Exit Dist = J x L 181 354 47 95 158 114 536 222 282 85 284 236

N Transpose Exit Vols (EBL…SBR) 536 354 236 85 158 282 95 222 47 181 284 114

O Average Entry & Exit Vols = (F+N)/2 446 354 250 84 109 223 71 196 51 353 600 128

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 42% 34% 24% 20% 26% 54% 22% 62% 16% 33% 56% 12%

Rounded Volumes 450 350 250 90 100 225 70 200 50 350 600 125

14%

480

974

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

229%32%0%14%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

510 139

582 605

2%107%164%

614 567

0 0

Southbound Exit Vols

131 0 665 496

0 111

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

306 273

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

605 592

1 0 637

853 307 206

232%-4%0%-99%

1507873620

10803184151050

New Appch Vol Sum = B x D/B+abs/Avg (1)

166%107%

1510

1582

367
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2 Volumes for westbound and northbound exits based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

11 Gunston Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 38 44 20 3 33 41 4 74 7 97 355 58

B Sum of Approach Vol

C Dist of Approach Vol 37% 43% 20% 4% 43% 53% 5% 87% 8% 19% 70% 11%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 38 44 20 3 33 41 5 98 9 99 363 59

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 97 44 7 4 33 58 38 74 41 3 355 20

H Sum of Exit Vol

J Dist of Exit Vol 66% 30% 5% 4% 35% 61% 25% 48% 27% 1% 94% 5%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 97 44 7 4 33 58 50 98 54 3 363 20

N Transpose Exit Vols (EBL…SBR) 50 44 20 3 33 54 4 98 7 97 363 58

O Average Entry & Exit Vols = (F+N)/2 44 44 20 3 33 48 5 98 8 98 363 59

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 41% 41% 19% 4% 39% 57% 4% 88% 7% 19% 70% 11%

Rounded Volumes 50 50 20 0 30 50 10 100 10 100 375 60

Site NS Street EW Street

12 Gunston Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 22 2 441 0 1 0 37 46 1 0 174 8

B Sum of Approach Vol

C Dist of Approach Vol 5% 0% 95% 0% 100% 0% 44% 55% 1% 0% 96% 4%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 22 2 441 0 1 0 37 46 1 0 178 8

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 2 1 37 1 8 22 46 0 0 174 441

H Sum of Exit Vol

J Dist of Exit Vol 0% 67% 33% 80% 2% 17% 32% 68% 0% 0% 28% 72%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1 1 37 1 8 29 61 0 0 172 436

N Transpose Exit Vols (EBL…SBR) 29 1 436 0 1 0 37 61 1 0 172 8

O Average Entry & Exit Vols = (F+N)/2 26 2 439 0 1 0 37 54 1 0 175 8

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 0% 94% 0% 100% 0% 41% 59% 1% 0% 96% 4%

Rounded Volumes 30 0 450 0 0 0 40 60 0 0 175 10

102 77 85

148 95 203 387

465 1 84 182

465 1 85 186

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

3 46

2 46 90 608

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

148 95 153 378

68 615

510

102 77 113 522

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

2%0% 0% 32%

2%32%0% 0%

108 84 111 520

2%0% -7% 1%

-44% 0% 32% -1%

466 1 92 183
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

13 Gunston Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 103 0 41 0 29 13 75 444 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 72% 0% 28% 0% 69% 31% 14% 86% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 103 0 41 0 67 30 74 439 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 75 0 13 0 0 0 0 29 41 103 444 0

H Sum of Exit Vol

J Dist of Exit Vol 85% 0% 15% 0% 0% 0% 0% 41% 59% 19% 81% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 75 0 13 0 0 0 0 29 41 102 439 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 102 0 41 0 29 13 75 439 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 102 0 41 0 48 22 75 439 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 71% 0% 29% 0% 69% 31% 15% 85% 0%

Rounded Volumes 0 0 0 100 0 40 0 50 20 80 450 0

Site 

14 Belvoir Hospital Traffic Circle EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 90 2 46 3 1 1 151 142 14 5 458 519

B Sum of Approach Vol

C Dist of Approach Vol 65% 1% 33% 60% 20% 20% 49% 46% 5% 1% 47% 53%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 90 2 46 3 1 1 116 109 11 4 338 383

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 2 14 151 1 519 90 142 1 3 458 46

H Sum of Exit Vol

J Dist of Exit Vol 24% 10% 67% 23% 0% 77% 39% 61% 0% 1% 90% 9%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 2 14 151 1 519 69 109 1 2 338 34

N Transpose Exit Vols (EBL…SBR) 69 2 34 2 1 1 151 109 14 5 338 519

O Average Entry & Exit Vols = (F+N)/2 80 2 40 3 1 1 134 109 12 4 338 451

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 65% 2% 33% 58% 22% 20% 52% 43% 5% 1% 43% 57%

Rounded Volumes 80 2 40 3 0 0 125 100 10 10 350 450

138 5 236 725

21 671 233 507

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Southbnd Apprch Vols

0% -23% -26%

21 671 179 374

0% 0% -23% -26%

122

0 144 513

0 144 42 519

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

88 0 70 547

88

4 255 793

0% 0% 1% -1%

0 144 70 514

0%

0% 0% 131% -1%

0 71 541

138 5 307 982

97
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

15 Belvoir Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 15 13 66 0 0 0 134 145 52 0 528 91

B Sum of Approach Vol

C Dist of Approach Vol 16% 14% 70% 0% 0% 0% 40% 44% 16% 0% 85% 15%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 15 13 66 0 0 0 108 117 42 0 390 67

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 13 52 134 0 91 15 145 0 0 528 66

H Sum of Exit Vol

J Dist of Exit Vol 0% 20% 80% 60% 0% 40% 9% 91% 0% 0% 89% 11%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 11 43 134 0 91 12 112 0 0 373 47

N Transpose Exit Vols (EBL…SBR) 12 11 47 0 0 0 134 112 43 0 373 91

O Average Entry & Exit Vols = (F+N)/2 13 12 56 0 0 0 121 114 43 0 381 79

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 16% 15% 69% 0% 0% 0% 44% 41% 15% 0% 83% 17%

Rounded Volumes 10 10 60 0 0 0 125 125 40 0 375 80

Site NS Street EW Street

16 Belvoir Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 106 10 29 7 10 11 34 268 4 18 409 121

B Sum of Approach Vol

C Dist of Approach Vol 73% 7% 20% 25% 36% 39% 11% 88% 1% 3% 75% 22%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 1 0 0.176829 0 0 0 32 256 4 13 289 85

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 18 10 4 34 10 121 106 268 11 7 409 29

H Sum of Exit Vol

J Dist of Exit Vol 56% 31% 13% 21% 6% 73% 28% 70% 3% 2% 92% 7%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 9 5 2 0 0 0 85 216 9 6 324 23

N Transpose Exit Vols (EBL…SBR) 85 5 23 6 0 9 0 216 2 9 324 0

O Average Entry & Exit Vols = (F+N)/2 43 3 12 3 0 4 16 236 3 11 306 43

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 75% 5% 20% 38% 1% 61% 6% 92% 1% 3% 85% 12%

Rounded Volumes 40 0 10 0 0 10 20 250 0 10 300 40

1 310 352

445

16

1 0 292 387

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

65

54 225 123 419

145 28 306 548

0%

81 0 278 460

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0% -31% -19% -26%

-17% -23% -29%

619

94 0 267 457

225 160 594

94 0 331

-99% -4% -29%

-49% -100% -19% -21%

57 7 255 360

-99%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

32 165 385
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

17 Belvoir Rd 12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 200 0 243 0 0 0 152 76 0 0 264 138

B Sum of Approach Vol

C Dist of Approach Vol 45% 0% 55% 0% 0% 0% 67% 33% 0% 0% 66% 34%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 191 0 231 0 0 0 152 76 0 0 209 109

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 152 0 138 200 76 0 0 264 243

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 52% 0% 48% 72% 28% 0% 0% 52% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1622 627 1125

M Vol Based on Exit Dist = J x L 0 0 0 97 0 88 191 73 0 0 586 539

N Transpose Exit Vols (EBL…SBR) 191 0 539 0 0 0 97 73 0 0 586 88

O Average Entry & Exit Vols = (F+N)/2 191 0 385 0 0 0 124 74 0 0 397 99

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 33% 0% 67% 0% 0% 0% 63% 37% 0% 0% 80% 20%

Rounded Volumes 200 0 375 0 0 0 125 80 0 0 400 100

2 Volumes for souththbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

18 Belvoir Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 30 1 85 0 0 0 29 170 5 1 367 59

B Sum of Approach Vol

C Dist of Approach Vol 26% 1% 73% 0% 0% 0% 14% 83% 2% 0% 86% 14%

D Approach Growth Factor

E 1366 715 1041

F Vol Based on Entry Dist. = C x E 30 1 85 0 0 0 29 170 5 2 895 144

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 1 1 5 29 0 59 30 170 0 0 367 85

H Sum of Exit Vol

J Dist of Exit Vol 14% 14% 71% 33% 0% 67% 15% 85% 0% 0% 81% 19%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1446 572 1009

M Vol Based on Exit Dist = J x L 1 1 5 29 0 59 30 170 0 0 819 190

N Transpose Exit Vols (EBL…SBR) 30 1 190 0 0 0 29 170 5 1 819 59

O Average Entry & Exit Vols = (F+N)/2 30 1 137 0 0 0 29 170 5 2 857 101

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 18% 1% 82% 0% 0% 0% 14% 83% 2% 0% 89% 11%

Rounded Volumes 30 0 150 0 0 0 30 175 10 0 850 100

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for souththbound exit based on average of volumes from growth factor and absolute volume increase.

7 88 200 452

7 88 200

168 0 204 960

443 402

318

Southbound Exit Vols

507

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Southbnd Apprch Vols

-21%

220%

576

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

116 0 204

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

0 228

422 0 228

0 290 276

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols

-5% 0% 0%

0% -36% -4%

0 185 264

116 0 204 427

0 199 496

0% 0% 0% 220%

220%0%0%0%

New Appch Vol Sum = B x D/B+abs/Avg (1)
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

19 Belvoir Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 16 16 2 85 58 68 7 88 17 51 57 29

B Sum of Approach Vol

C Dist of Approach Vol 47% 47% 6% 40% 27% 32% 6% 79% 15% 37% 42% 21%

D Approach Growth Factor

E 438 425 432

F Vol Based on Entry Dist. = C x E 9 9 1.119171 55 37 44 7 88 17 161 180 91

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 51 16 17 7 58 29 16 88 68 85 57 2

H Sum of Exit Vol

J Dist of Exit Vol 61% 19% 20% 7% 62% 31% 9% 51% 40% 59% 40% 1%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 22 7 7 7 54 27 16 88 68 85 57 2

N Transpose Exit Vols (EBL…SBR) 16 7 2 85 54 68 7 88 7 22 57 27

O Average Entry & Exit Vols = (F+N)/2 12 8 2 70 46 56 7 88 12 91 118 59

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 57% 36% 7% 41% 27% 33% 6% 82% 11% 34% 44% 22%

Rounded Volumes 10 10 0 70 50 60 10 90 10 90 125 60

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

20 Belvoir Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 62 0 9 0 0 0 18 55 0 0 28 19

B Sum of Approach Vol

C Dist of Approach Vol 87% 0% 13% 0% 0% 0% 25% 75% 0% 0% 60% 40%

D Approach Growth Factor

E 150 48 99

F Vol Based on Entry Dist. = C x E 62 0 9 0 0 0 18 55 0 0 59 40

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 18 0 19 62 55 0 0 28 9

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 49% 0% 51% 53% 47% 0% 0% 76% 24%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 18 0 19 62 55 0 0 28 9

N Transpose Exit Vols (EBL…SBR) 62 0 9 0 0 0 18 55 0 0 28 19

O Average Entry & Exit Vols = (F+N)/2 62 0 9 0 0 0 18 55 0 0 44 30

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 87% 0% 13% 0% 0% 0% 25% 75% 0% 0% 60% 40%

Rounded Volumes 60 0 10 0 0 0 20 60 0 0 50 30

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 37 117 37

0 37 117 37

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

84 94 172 144

36 88 172 144

71 0 73 47

71 0 73

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

34 211 112 137

19 136 112

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

-44% -36% 0% 220%

0% 220%

0% 0% 0%0%

71 730 73

New Appch Vol Sum = B x D/B+abs/Avg (1)

New Appch Vol Sum = B x D/B+abs/Avg (1)

-57% -7% 0% 0%

22 171 107 269

0% 0%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

21 Theote Rd Pohick Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 835 624 1 137 0 56 0 19 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 57% 43% 1% 99% 0% 75% 0% 25% 0% 0% 0%

D Approach Growth Factor 0%

E

F Vol Based on Entry Dist. = C x E 0 529 395.5251 3 362 0 75 0 25 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 835 19 56 137 0 0 0 0 1 0 624

H Sum of Exit Vol

J Dist of Exit Vol 0% 98% 2% 29% 71% 0% 0% 0% 0% 0% 0% 100%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 953 22 44 108 0 0 0 0 1 0 638

N Transpose Exit Vols (EBL…SBR) 0 953 638 1 108 0 44 0 22 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 741 517 2 235 0 59 0 24 0 0 0

P Revised Sum of Approach Vol 1258 236 83 0

R Revised Dist of Approach Vol 0% 59% 41% 1% 99% 0% 72% 0% 28% 0% 0% 0%

Rounded Volumes 0 750 525 0 225 0 60 0 30 0 0 0

Site NS Street EW Street

22 Theote Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 2 35 8 21 17 17 4 42 6 78 445 16

B Sum of Approach Vol

C Dist of Approach Vol 4% 78% 18% 38% 31% 31% 8% 81% 12% 14% 83% 3%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 2 35 8 21 17 17 5 56 8 80 455 16

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 78 35 6 4 17 16 2 42 17 21 445 8

H Sum of Exit Vol

J Dist of Exit Vol 66% 29% 5% 11% 46% 43% 3% 69% 28% 4% 94% 2%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 78 35 6 4 17 16 3 56 23 21 455 8

N Transpose Exit Vols (EBL…SBR) 3 35 8 21 17 23 4 56 6 78 455 16

O Average Entry & Exit Vols = (F+N)/2 2 35 8 21 17 20 5 56 7 79 455 16

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 77% 18% 37% 29% 34% 7% 83% 10% 14% 83% 3%

Rounded Volumes 0 40 10 20 20 20 10 60 10 80 450 20

4858137119

0%

550685845

625

14% -21% 0% 2%

975 152 0 639

364

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

119 37 61

854 193 0

474

2%33%0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

New Appch Vol Sum = B x D/B+abs/Avg (1)

01459 138 75

-37% 164% 33%

925 100 0

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

New Appch Vol Sum = B x D/B+abs/Avg (1)

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

539525545

0% 0% 33% 2%

45 55 69 551
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

23 Flagler Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 25 198 5 2 173 18 16 0 14 6 0 12

B Sum of Approach Vol

C Dist of Approach Vol 11% 87% 2% 1% 90% 9% 53% 0% 47% 33% 0% 67%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 11 85 2.150259 1 110 11 16 0 14 5 0 10

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 6 198 14 16 173 12 25 0 18 2 0 5

H Sum of Exit Vol

J Dist of Exit Vol 3% 91% 6% 8% 86% 6% 58% 0% 42% 29% 0% 71%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 2 81 6 10 111 8 22 0 16 2 0 5

N Transpose Exit Vols (EBL…SBR) 22 81 5 2 111 16 10 0 6 2 0 8

O Average Entry & Exit Vols = (F+N)/2 16 83 4 2 111 14 13 0 10 4 0 9

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 16% 81% 3% 1% 88% 11% 57% 0% 43% 30% 0% 70%

Rounded Volumes 20 80 10 0 125 20 10 0 10 10 0 10

Site NS Street EW Street

24 Mt Vernon Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 53 0 19 0 0 0 1 141 0 0 358 61

B Sum of Approach Vol

C Dist of Approach Vol 74% 0% 26% 0% 0% 0% 1% 99% 0% 0% 85% 15%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 75 0 26.90719 0 0 0 0 65 0 0 255 43

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 1 0 61 53 141 0 0 358 19

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 2% 0% 98% 27% 73% 0% 0% 95% 5%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 1 0 75 48 129 0 0 187 10

N Transpose Exit Vols (EBL…SBR) 48 0 10 0 0 0 1 129 0 0 187 75

O Average Entry & Exit Vols = (F+N)/2 62 0 18 0 0 0 1 97 0 0 221 59

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 77% 0% 23% 0% 0% 0% 1% 99% 0% 0% 79% 21%

Rounded Volumes 60 0 20 0 0 0 0 100 0 0 225 60

0 62 194

102 0 65 298

72 0

377

0 76 177 197

80 0 98 280

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

218

89 129 38 7

-59% -36% 0%-11%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

142 419

201 43 7

228 193 30 18

98 122 30 15

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

103 126 23 13

42% 0% -54% -29%

0% 23% -9% -48%

-57% -37% 0% -15%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

25 Mt Vernon Rd Gillespie Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 14 11 0 3 23 36 9 178 61 0 70 3

B Sum of Approach Vol

C Dist of Approach Vol 56% 44% 0% 5% 37% 58% 4% 72% 25% 0% 96% 4%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 18 14 0 3 23 36 4 73 25 0 37 2

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 11 61 9 23 3 14 178 36 3 70 0

H Sum of Exit Vol

J Dist of Exit Vol 0% 15% 85% 26% 66% 9% 6% 78% 16% 4% 96% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 11 61 9 23 3 6 82 17 2 44 0

N Transpose Exit Vols (EBL…SBR) 6 11 0 2 23 17 9 82 61 0 44 3

O Average Entry & Exit Vols = (F+N)/2 12 13 0 2 23 26 6 77 43 0 40 2

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 49% 51% 0% 5% 44% 51% 5% 61% 34% 0% 95% 5%

Rounded Volumes 10 10 0 0 20 30 10 80 40 0 40 0

Site NS Street EW Street

26 Gunston Rd 3rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 1 0 1 6 0 2 2 415 36 37 663 3

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 75% 0% 25% 0% 92% 8% 5% 94% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 6 0 2 2 429 37 93 1671 8

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 37 0 36 2 0 3 1 415 2 6 663 1

H Sum of Exit Vol

J Dist of Exit Vol 51% 0% 49% 40% 0% 60% 0% 99% 0% 1% 99% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1733 1645 1689

M Vol Based on Exit Dist = J x L 37 0 36 2 0 3 1 519 2 15 1671 3

N Transpose Exit Vols (EBL…SBR) 1 0 3 15 0 2 2 519 36 37 1671 3

O Average Entry & Exit Vols = (F+N)/2 1 0 1 11 0 2 2 474 37 65 1671 5

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 33% 0% 67% 82% 0% 18% 0% 92% 7% 4% 96% 0%

Rounded Volumes 0 0 0 10 0 0 0 475 40 70 1675 10

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

72 35 105 46

32 62 101 38

72 35 228 73

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

25 62 248 73

28%

512132

2 8 453 703

2 8

73 5 418 670

468

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Southbnd Apprch VolsNorthbnd Apprch Vols

1741

73 5 522

0% -59% -48%

0% 0% -54% -37%

25 52 127 43

1772

Westbnd Apprch VolsEastbnd Apprch Vols

0% 0% 25% 159%

0% 0% 3% 152%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM No-Build

Growth Factors Based on Peak Period Link Volumes 1/30/2014

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Street EW Street

27 Gunston Rd Jackson Loop S. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 36 0 16 0 0 0 52 491 0 0 516 52

B Sum of Approach Vol

C Dist of Approach Vol 69% 0% 31% 0% 0% 0% 10% 90% 0% 0% 91% 9%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 36 0 16 0 0 0 50 471 0 0 1327 134

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 52 0 52 36 491 0 0 516 16

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 50% 0% 50% 7% 93% 0% 0% 97% 3%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 52 0 52 39 536 0 0 1374 43

N Transpose Exit Vols (EBL…SBR) 39 0 43 0 0 0 52 536 0 0 1374 52

O Average Entry & Exit Vols = (F+N)/2 38 0 29 0 0 0 51 503 0 0 1351 93

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 56% 0% 44% 0% 0% 0% 9% 91% 0% 0% 94% 6%

Rounded Volumes 40 0 30 0 0 0 50 500 0 0 1350 90

0 104 527 532

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

52 0 543 568

157%-4%0%0%

166%9%0%0%

1443554067

5751040

520052

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1417

1461
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Steet EW Street

1 DLA West Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 819 720 51 143 0 52 0 28 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 53% 47% 26% 74% 0% 65% 0% 35% 0% 0% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 928 816 79 222 0 63 0 34 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 819 28 52 143 0 0 0 0 51 0 720

H Sum of Exit Vol

J Dist of Exit Vol 0% 97% 3% 27% 73% 0% 0% 0% 0% 7% 0% 93%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1041 36 45 124 0 0 0 0 61 0 855

N Transpose Exit Vols (EBL…SBR) 0 1041 855 61 124 0 45 0 36 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 985 836 70 173 0 54 0 35 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 54% 46% 29% 71% 0% 61% 0% 39% 0% 0% 0%

Rounded Volumes 0 975 850 70 175 0 60 0 40 0 0 0

Site NS Steet EW Street

2 DLA East Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 812 291 312 145 0 29 0 23 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 74% 26% 68% 32% 0% 56% 0% 44% 0% 0% 0%

D Approach Growth Factor

E 1148 916 1032

F Vol Based on Entry Dist. = C x E 0 1032 370 704 327 0 36 0 28 0 0 0

Balance out on SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 812 23 29 145 0 0 0 0 312 0 291

H Sum of Exit Vol

J Dist of Exit Vol 0% 97% 3% 17% 83% 0% 0% 0% 0% 52% 0% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1273 36 45 226 0 0 0 0 371 0 346

N Transpose Exit Vols (EBL…SBR) 0 1273 346 371 226 0 45 0 36 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 1153 358 538 276 0 40 0 32 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 76% 24% 66% 34% 0% 56% 0% 44% 0% 0% 0%

Rounded Volumes 0 1150 350 475 225 0 40 0 30 0 0 0

1 Entry volumes for westbound approach based on a average of Absolute and growth factor increase.

Eastbound Exit Vols

19%0%56%57%

Southbound Exit VolsNorthbound Exit Vols

New Appch Vol Sum = B x D/B+abs/Avg (1)

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0

Northbound Exit Vols Southbound Exit Vols

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols

1820 243 89

847 195 0 771

1077 169 0

1309 271 0 716

1510 814 73

0

1402 64 0

835 174 0 603

Westbound Exit Vols

1103 457 52

0

0%23%151%27%

916

19%

1539 194 80 0

1744 302 98 0

0%-13%27%

0%22%55%13.3%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

3 Beulah St Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 29 509 153 59 150 115 7 19 27 534 108 229

B Sum of Approach Vol

C Dist of Approach Vol 4% 74% 22% 18% 46% 35% 13% 36% 51% 61% 12% 26%

D Approach Growth Factor

E 

F Vol Based on Entry Dist. = C x E 45 798 240 112 284 218 10 27 39 506 102 217

Balance out on SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 534 509 27 7 150 229 29 19 115 59 108 153

H Sum of Exit Vol

J Dist of Exit Vol 50% 48% 3% 2% 39% 59% 18% 12% 71% 18% 34% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 969 845 907

M Vol Based on Exit Dist = J x L 625 596 32 16 352 538 32 21 129 93 170 241

N Transpose Exit Vols (EBL…SBR) 32 596 241 93 352 129 16 21 32 625 170 538

O Average Entry & Exit Vols = (F+N)/2 39 697 240 102 318 173 13 24 35 565 136 377

P Revised Sum of Approach Vol

R Revised Sist of Approach Vol 4% 71% 25% 17% 54% 29% 18% 33% 48% 52% 13% 35%

Rounded Volumes 40 700 250 100 325 175 20 30 40 575 150 375

2 Volumes for westbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

4 Gunston Rd Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 9 1067 11 17 0 373 0 16 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 1% 99% 39% 61% 0% 96% 0% 4% 0% 0% 0%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 0 11 1248.565 8 13 0 873 0 37 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 9 16 373 17 0 0 0 0 11 0 1067

H Sum of Exit Vol

J Dist of Exit Vol 0% 36% 64% 96% 4% 0% 0% 0% 0% 1% 0% 99%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1 2 707 32 0 0 0 0 19 0 1883

N Transpose Exit Vols (EBL…SBR) 0 1 1883 19 32 0 707 0 2 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 6 1566 14 22 0 790 0 20 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 100% 38% 62% 0% 98% 0% 2% 0% 0% 0%

Rounded Volumes 99 10 1575 20 20 0 800 0 20 0 0 0

0

17%

-5%

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1076 28 389 0

1259 21 911

0%134%-25%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

New Approach Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

691 324 53 871

1083 614 76 825

43%90%57%

3 739 0 1902

1572 36 810

25 390 0 1078

-87% 90% 0% 76%

1252 182 504

976 594 73 1079

1070 386 163 320

17% 151% 12% 57%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

5 Woodlawn Gorgas EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 6 89 21 1 106 3 42 2 1 5 0 16

B Sum of Approach Vol

C Dist of Approach Vol 5% 77% 18% 1% 96% 3% 93% 4% 2% 24% 0% 76%

D Approach Growth Factor 0%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 6 89 21 1 106 3 32 2 1 1 0 2

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 89 1 42 106 16 6 2 3 1 0 21

H Sum of Exit Vol

J Dist of Exit Vol 5% 94% 1% 26% 65% 10% 55% 18% 27% 5% 0% 95%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 89 1 42 106 16 4 1 2 0 0 3

N Transpose Exit Vols (EBL…SBR) 4 89 3 0 106 2 42 1 1 5 0 16

O Average Entry & Exit Vols = (F+N)/2 5 89 12 1 106 3 37 2 1 3 0 9

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 84% 11% 1% 97% 2% 94% 4% 2% 24% 0% 76%

Rounded Volumes 10 90 10 0 100 0 40 0 0 0 0 10

Site NS Street EW Street

6 Gunston Rd Abbott Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 5 5 3 103 3 54 29 338 55 37 887 67

B Sum of Approach Vol

C Dist of Approach Vol 38% 38% 23% 64% 2% 34% 7% 80% 13% 4% 90% 7%

D Approach Growth Factor

E 1772 1673 1722

F Vol Based on Entry Dist. = C x E 5 5 3 53 2 28 118 1380 224 73 1743 132

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 37 5 55 29 3 67 5 338 54 103 887 3

H Sum of Exit Vol

J Dist of Exit Vol 38% 5% 57% 29% 3% 68% 1% 85% 14% 10% 89% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1043 866 954 2649 1981 2315

M Vol Based on Exit Dist = J x L 13 2 20 29 3 67 12 812 130 240 2068 7

N Transpose Exit Vols (EBL…SBR) 12 2 7 240 3 130 29 812 20 13 2068 67

O Average Entry & Exit Vols = (F+N)/2 9 3 5 146 2 79 74 1096 122 43 1905 99

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 50% 20% 30% 64% 1% 35% 6% 85% 9% 2% 93% 5%

Rounded Volumes 10 0 10 175 0 90 80 1150 125 10 1175 40

1 Entry volumes for northbound approach based on a average of absolute and growth factor increase.

2 Volumes for northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

109106

-87%-25%0%

21

1239

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0% 0% -25% -87%

95 164 8 3

95 164 11

New Appch Vol Sum = B x D/B+abs/Avg (1)

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

13 160 422 991

13 82

97%320%-49%0%

1947

35 99

97 99 397 993

2048129222717

167%163%0%-64%

22

45110116

116 110 34 3

Eastbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

7 Gunston Rd Goethals Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 9 1 6 56 2 18 22 402 56 65 940 18

B Sum of Approach Vol

C Dist of Approach Vol 56% 6% 38% 74% 3% 24% 5% 84% 12% 6% 92% 2%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 9 1 6 173 10 56 91 1668 232 173 2508 48

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 65 1 56 22 2 18 9 402 18 56 940 6

H Sum of Exit Vol

J Dist of Exit Vol 53% 1% 46% 52% 5% 43% 2% 94% 4% 6% 94% 1%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 903 662 782 1801 951 1376 2125 1876 2000

M Vol Based on Exit Dist = J x L 417 6 359 22 2 18 29 1289 58 112 1876 12

N Transpose Exit Vols (EBL…SBR) 29 6 12 112 2 58 22 1289 359 417 1876 18

O Average Entry & Exit Vols = (F+N)/2 19 4 9 142 6 57 57 1479 296 295 2192 33

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 60% 12% 28% 69% 3% 28% 3% 81% 16% 12% 87% 1%

Rounded Volumes 20 10 10 150 10 70 60 1675 325 325 2250 30

2 Volumes for eastbound, northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

8 Gunston Rd 1st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 15 0 127 0 401 23 330 686 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 95% 5% 32% 68% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 15 0 127 0 514 29 819 1703 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 330 0 23 0 0 0 0 401 127 15 686 0

H Sum of Exit Vol

J Dist of Exit Vol 93% 0% 7% 0% 0% 0% 0% 76% 24% 2% 98% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1740 1723 1732

M Vol Based on Exit Dist = J x L 330 0 23 0 0 0 0 514 163 37 1695 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 37 0 163 0 514 23 330 1695 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 26 0 145 0 514 26 574 1699 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 15% 0% 85% 0% 95% 5% 25% 75% 0%

Rounded Volumes 0 0 0 30 0 150 0 525 30 575 1700 0

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

148%28%0%0%

2520183120532

209% 167%315%0%

320%0%640%

2729199223516

0 142 424 1016

112%

1710

148%28%0%0%

2273540

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

122 42 429 1002

42

353 0 528 701

353 0 676

0 142 543

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

2521

16 76 480 1023

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

9 Gunston Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 8 0 103 0 562 52 79 488 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 7% 0% 93% 0% 92% 8% 14% 86% 0%

D Approach Growth Factor

E 1307 1159 1233

F Vol Based on Entry Dist. = C x E 0 0 0 0 0 0 0 1129 104 207 1277 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 79 0 52 0 0 0 0 562 103 8 488 0

H Sum of Exit Vol

J Dist of Exit Vol 60% 0% 40% 0% 0% 0% 0% 85% 15% 2% 98% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1620 1392 1506

M Vol Based on Exit Dist = J x L 0 0 0 0 0 0 0 554 102 24 1482 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 24 0 102 0 554 0 0 1482 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 12 0 51 0 841 52 104 1380 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 19% 0% 81% 0% 94% 6% 7% 93% 0%

Rounded Volumes 0 0 0 10 0 50 0 875 60 100 1450 0

1 Entry volumes for northbound approach based on a average of absolute and growth factor increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

10 Gunston Rd Pohick Rd/12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 312 310 231 83 60 164 36 129 41 159 278 43

B Sum of Approach Vol

C Dist of Approach Vol 37% 36% 27% 27% 20% 53% 17% 63% 20% 33% 58% 9%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 372 370 275.633 84 61 166 51 181 58 519 908 140

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 159 310 41 36 60 43 312 129 164 83 278 231

H Sum of Exit Vol

J Dist of Exit Vol 31% 61% 8% 26% 43% 31% 52% 21% 27% 14% 47% 39%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1288 832 1060

M Vol Based on Exit Dist = J x L 190 370 49 91 152 109 547 226 287 90 302 251

N Transpose Exit Vols (EBL…SBR) 547 370 251 90 152 287 91 226 49 190 302 109

O Average Entry & Exit Vols = (F+N)/2 459 370 263 87 106 227 71 204 53 355 605 125

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 42% 34% 24% 21% 25% 54% 22% 62% 16% 33% 56% 12%

Rounded Volumes 525 375 275 90 100 250 70 225 50 350 600 125

2 Volumes for northbound exit based on average of volumes from growth factor and absolute volume increase.

-1%0%-99%

162%

1484

-100%0% 113%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

10843284201092

New Appch Vol Sum = B x D/B+abs/Avg (1)

Northbound Exit Vols Southbound Exit Vols

1568

227%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

227%

480

1018 310 289

40%

1 0 655

853 307

609 642

19% 153%

352

8%

131 0 665 496

113%

0 111 614 567

0 0

510 139 605 592

206

1%19%

1483894630

Eastbound Exit Vols Westbound Exit Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

11 Gunston Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 38 44 20 3 33 41 4 74 7 97 355 58

B Sum of Approach Vol

C Dist of Approach Vol 37% 43% 20% 4% 43% 53% 5% 87% 8% 19% 70% 11%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 38 44 20 3 33 41 6 104 10 105 385 63

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 97 44 7 4 33 58 38 74 41 3 355 20

H Sum of Exit Vol

J Dist of Exit Vol 66% 30% 5% 4% 35% 61% 25% 48% 27% 1% 94% 5%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 97 44 7 4 33 58 53 104 58 3 385 22

N Transpose Exit Vols (EBL…SBR) 53 44 22 3 33 58 4 104 7 97 385 58

O Average Entry & Exit Vols = (F+N)/2 46 44 21 3 33 49 5 104 8 101 385 60

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 41% 40% 19% 4% 39% 58% 4% 89% 7% 18% 70% 11%

Rounded Volumes 50 50 20 0 30 50 10 100 10 100 375 60

Site NS Street EW Street

12 Gunston Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 22 2 441 0 1 0 37 46 1 0 174 8

B Sum of Approach Vol

C Dist of Approach Vol 5% 0% 95% 0% 100% 0% 44% 55% 1% 0% 96% 4%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 22 2 441 0 1 0 40 50 1 0 189 9

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 2 1 37 1 8 22 46 0 0 174 441

H Sum of Exit Vol

J Dist of Exit Vol 0% 67% 33% 80% 2% 17% 32% 68% 0% 0% 28% 72%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 1 1 37 1 8 31 65 0 0 188 476

N Transpose Exit Vols (EBL…SBR) 31 1 476 0 1 0 37 65 1 0 188 8

O Average Entry & Exit Vols = (F+N)/2 26 2 459 0 1 0 39 57 1 0 188 8

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 0% 94% 0% 100% 0% 40% 59% 1% 0% 96% 4%

Rounded Volumes 30 0 450 0 0 0 40 60 0 0 200 10

8%40%0%0%

8%40%0%0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

148 95 153 378

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

3 46 68 615

2 46

40% 8%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

148 95 215 410

197971487

8%8%

96 664

-37% 0%

465 1 91 197

547117

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

85111

84 182

7%0%

102 77 119 553

465 1

102 77 85 510
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

13 Gunston Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 103 0 41 0 29 13 75 444 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 72% 0% 28% 0% 69% 31% 14% 86% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 103 0 41 0 31 14 81 479 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 75 0 13 0 0 0 0 29 41 103 444 0

H Sum of Exit Vol

J Dist of Exit Vol 85% 0% 15% 0% 0% 0% 0% 41% 59% 19% 81% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 75 0 13 0 0 0 0 31 44 111 479 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 111 0 44 0 31 13 75 479 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 107 0 43 0 31 14 78 479 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 72% 0% 28% 0% 70% 30% 14% 86% 0%

Rounded Volumes 0 0 0 100 0 40 0 30 20 80 475 0

Site 

14 Belvoir Hospital Traffic Circle EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 90 2 46 3 1 1 151 142 14 5 458 519

B Sum of Approach Vol

C Dist of Approach Vol 65% 1% 33% 60% 20% 20% 49% 46% 5% 1% 47% 53%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 90 2 46 3 1 1 120 113 11 4 344 389

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 2 14 151 1 519 90 142 1 3 458 46

H Sum of Exit Vol

J Dist of Exit Vol 24% 10% 67% 23% 0% 77% 39% 61% 0% 1% 90% 9%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 2 14 151 1 519 72 113 1 2 344 35

N Transpose Exit Vols (EBL…SBR) 72 2 35 2 1 1 151 113 14 5 344 519

O Average Entry & Exit Vols = (F+N)/2 81 2 40 3 1 1 136 113 13 4 344 454

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 66% 2% 33% 58% 22% 20% 52% 43% 5% 1% 43% 57%

Rounded Volumes 80 0 40 0 0 0 150 125 10 10 350 450

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

8%0%0%

8%8%0%0%

45 560

8%

-25%-20%0%0%

138 5 245 737

88 0

138 5 307 982

1500

88 0 70 547

76 590

42 519

0 144

123 5 262

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

802

-25%

55745

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

21 671 233 507

21 671 186 380

0% -20%0%

0 144
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

15 Belvoir Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 15 13 66 0 0 0 134 145 52 0 528 91

B Sum of Approach Vol

C Dist of Approach Vol 16% 14% 70% 0% 0% 0% 40% 44% 16% 0% 85% 15%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 15 13 66 0 0 0 112 122 44 0 396 68

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 13 52 134 0 91 15 145 0 0 528 66

H Sum of Exit Vol

J Dist of Exit Vol 0% 20% 80% 60% 0% 40% 9% 91% 0% 0% 89% 11%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 10 39 134 0 91 12 116 0 0 393 49

N Transpose Exit Vols (EBL…SBR) 12 10 49 0 0 0 134 116 39 0 393 91

O Average Entry & Exit Vols = (F+N)/2 13 11 58 0 0 0 123 119 41 0 395 80

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 16% 14% 70% 0% 0% 0% 44% 42% 15% 0% 83% 17%

Rounded Volumes 10 10 60 0 0 0 125 125 40 0 400 80

Site NS Street EW Street

16 Belvoir Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 106 10 29 7 10 11 34 268 4 18 409 121

B Sum of Approach Vol

C Dist of Approach Vol 73% 7% 20% 25% 36% 39% 11% 88% 1% 3% 75% 22%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 1 0 0.176829 0 0 0 34 264 4 13 304 90

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 18 10 4 34 10 121 106 268 11 7 409 29

H Sum of Exit Vol

J Dist of Exit Vol 56% 31% 13% 21% 6% 73% 28% 70% 3% 2% 92% 7%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 9 5 2 0 0 0 89 225 9 6 341 24

N Transpose Exit Vols (EBL…SBR) 89 5 24 6 0 9 0 225 2 9 341 0

O Average Entry & Exit Vols = (F+N)/2 45 3 12 3 0 5 17 245 3 11 323 45

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 75% 4% 20% 38% 1% 61% 6% 93% 1% 3% 85% 12%

Rounded Volumes 50 0 10 0 0 10 20 250 0 10 325 50

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

-20%0% -26%

-25%-16%-29%

379

-17%-16%-100%

474283

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

65 225 160

-49%

-99% -99% -1% -26%

264

594

-25%

0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

94 0 331 619

32 165 385 445

16 1 323 371

60 8

1 0 302 408

49 225 128 442

145 28 306 548

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

082

94 0 278 465
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

17 Belvoir Rd 12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 200 0 243 0 0 0 152 76 0 0 264 138

B Sum of Approach Vol

C Dist of Approach Vol 45% 0% 55% 0% 0% 0% 67% 33% 0% 0% 66% 34%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 198 0 240 0 0 0 164 82 0 0 220 115

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 152 0 138 200 76 0 0 264 243

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 52% 0% 48% 72% 28% 0% 0% 52% 48%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1814 641 1228

M Vol Based on Exit Dist = J x L 0 0 0 100 0 91 197 75 0 0 639 588

N Transpose Exit Vols (EBL…SBR) 197 0 588 0 0 0 100 75 0 0 639 91

O Average Entry & Exit Vols = (F+N)/2 198 0 414 0 0 0 132 78 0 0 430 103

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 32% 0% 68% 0% 0% 0% 63% 37% 0% 0% 81% 19%

Rounded Volumes 200 0 550 0 0 0 125 80 0 0 575 100

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

18 Belvoir Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 30 1 85 0 0 0 29 170 5 1 367 59

B Sum of Approach Vol

C Dist of Approach Vol 26% 1% 73% 0% 0% 0% 14% 83% 2% 0% 86% 14%

D Approach Growth Factor

E 1528 749 1139

F Vol Based on Entry Dist. = C x E 30 1 85 0 0 0 31 183 5 3 979 157

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 1 1 5 29 0 59 30 170 0 0 367 85

H Sum of Exit Vol

J Dist of Exit Vol 14% 14% 71% 33% 0% 67% 15% 85% 0% 0% 81% 19%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1617 586 1102

M Vol Based on Exit Dist = J x L 1 1 5 29 0 59 32 183 0 0 895 207

N Transpose Exit Vols (EBL…SBR) 32 1 207 0 0 0 29 183 5 1 895 59

O Average Entry & Exit Vols = (F+N)/2 31 1 146 0 0 0 30 183 5 2 937 108

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 17% 1% 82% 0% 0% 0% 14% 84% 2% 0% 89% 10%

Rounded Volumes 30 0 200 0 0 0 30 175 10 0 1325 125

1 Entry volumes for southbound approach based on a average of absolute and growth factor increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

443

-1%-34%0%

-1% 0% 8% -17%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1047218

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

258%8%

New Appch Vol Sum = B x D/B+abs/Avg (1)

0%0%

7 88 200 452

7 88 215

0178

0% 0% 8% 258%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 290 276 507

258%

427

116 0 220

0 191 272

116 0 204

2100612

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

533

0 228 402

438 0 246 335
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

19 Belvoir Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 16 16 2 85 58 68 7 88 17 51 57 29

B Sum of Approach Vol

C Dist of Approach Vol 47% 47% 6% 40% 27% 32% 6% 79% 15% 37% 42% 21%

D Approach Growth Factor

E 490 459 475

F Vol Based on Entry Dist. = C x E 10 10 1.253886 64 44 51 7 88 17 177 198 101

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 51 16 17 7 58 29 16 88 68 85 57 2

H Sum of Exit Vol

J Dist of Exit Vol 61% 19% 20% 7% 62% 31% 9% 51% 40% 59% 40% 1%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 25 8 8 8 62 31 17 95 73 85 57 2

N Transpose Exit Vols (EBL…SBR) 17 8 2 85 62 73 8 95 8 25 57 31

O Average Entry & Exit Vols = (F+N)/2 14 9 2 75 53 62 7 91 13 101 127 66

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 56% 37% 7% 39% 28% 33% 7% 82% 11% 34% 43% 22%

Rounded Volumes 20 10 0 80 50 60 10 90 10 100 125 70

1 Entry volumes for southbound approach based on a average of absolute and growth factor increase.

Site NS Street EW Street

20 Belvoir Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 62 0 9 0 0 0 18 55 0 0 28 19

B Sum of Approach Vol

C Dist of Approach Vol 87% 0% 13% 0% 0% 0% 25% 75% 0% 0% 60% 40%

D Approach Growth Factor

E 150 48 99

NuDirVol=NuSum x E%Dist 62 0 9 0 0 0 18 55 0 0 59 40

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 18 0 19 62 55 0 0 28 9

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 49% 0% 51% 53% 47% 0% 0% 76% 24%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 18 0 19 62 55 0 0 28 9

N Transpose Exit Vols (EBL…SBR) 62 0 9 0 0 0 18 55 0 0 28 19

O Average Entry & Exit Vols = (F+N)/2 62 0 9 0 0 0 18 55 0 0 44 30

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 87% 0% 13% 0% 0% 0% 25% 75% 0% 0% 60% 40%

Rounded Volumes 60 0 10 0 0 0 20 60 0 0 60 40

1 Entry volumes for southbound approach based on a average of absolute and growth factor increase.

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

-37% -24%

Southbound Exit Vols

0%

7373071

29411119024

220%0%

New Appch Vol Sum = B x D/B+abs/Avg (1)

0%0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

-52% 7% 0%

New Appch Vol Sum = B x D/B+abs/Avg (1)

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

8%

0% 258%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

71 0 73

40 101 185 144

71 0 73 47

84 94

0 37 117 37

0 37 117 37

0%

172 144

34 211 112 137

21 160 112

0% 0%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

21 Theote Rd Pohick Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 835 624 1 137 0 56 0 19 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 57% 43% 1% 99% 0% 75% 0% 25% 0% 0% 0%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 0 593 443.0462 3 2099 0 79 0 27 0 0 0

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 835 19 56 137 0 0 0 0 1 0 624

H Sum of Exit Vol

J Dist of Exit Vol 0% 98% 2% 29% 71% 0% 0% 0% 0% 0% 0% 100%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 996 23 45 111 0 0 0 0 1 0 677

N Transpose Exit Vols (EBL…SBR) 0 996 677 1 111 0 45 0 23 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 795 560 2 1105 0 62 0 25 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 59% 41% 0% 100% 0% 72% 0% 28% 0% 0% 0%

Rounded Volumes 0 800 550 0 225 0 60 0 30 0 0 0

Site NS Street EW Street

22 Theote Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 2 35 8 21 17 17 4 42 6 78 445 16

B Sum of Approach Vol

C Dist of Approach Vol 4% 78% 18% 38% 31% 31% 8% 81% 12% 14% 83% 3%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 2 35 8 21 17 17 6 59 8 85 483 17

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 78 35 6 4 17 16 2 42 17 21 445 8

H Sum of Exit Vol

J Dist of Exit Vol 66% 29% 5% 11% 46% 43% 3% 69% 28% 4% 94% 2%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 78 35 6 4 17 16 3 59 24 23 483 9

N Transpose Exit Vols (EBL…SBR) 3 35 9 23 17 24 4 59 6 78 483 16

O Average Entry & Exit Vols = (F+N)/2 2 35 8 22 17 21 5 59 7 81 483 17

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 5% 76% 18% 37% 29% 35% 7% 83% 10% 14% 83% 3%

Rounded Volumes 0 40 10 20 20 20 10 60 10 80 475 20

581715946

0% 0% 41% 8%

-19%19%

0%0%

1355 1107 87

0%

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

8%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

8%

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

-29% 153%

350

41%

119 37 86 514

41%

854 193 0 625

1459 138 75 0

1036 106 0

0

119 37 61 474

45 55 74 585

1019 156 0 678

45 55 52 539
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

23 Flagler Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 25 198 5 2 173 18 16 0 14 6 0 12

B Sum of Approach Vol

C Dist of Approach Vol 11% 87% 2% 1% 90% 9% 53% 0% 47% 33% 0% 67%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 12 95 2.409326 1 130 13 16 0 14 5 0 11

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 6 198 14 16 173 12 25 0 18 2 0 5

H Sum of Exit Vol

J Dist of Exit Vol 3% 91% 6% 8% 86% 6% 58% 0% 42% 29% 0% 71%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 3 90 6 12 131 9 22 0 16 2 0 5

N Transpose Exit Vols (EBL…SBR) 22 90 5 2 131 16 12 0 6 3 0 9

O Average Entry & Exit Vols = (F+N)/2 17 93 4 2 130 15 14 0 10 4 0 10

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 15% 82% 3% 1% 89% 10% 58% 0% 42% 29% 0% 71%

Rounded Volumes 20 90 10 0 125 20 20 0 10 10 0 10

Site NS Street EW Street

24 Mt Vernon Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 53 0 19 0 0 0 1 141 0 0 358 61

B Sum of Approach Vol

C Dist of Approach Vol 74% 0% 26% 0% 0% 0% 1% 99% 0% 0% 85% 15%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 74 0 26.4521 0 0 0 0 69 0 0 289 49

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 1 0 61 53 141 0 0 358 19

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 2% 0% 98% 27% 73% 0% 0% 95% 5%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 1 0 82 48 129 0 0 221 12

N Transpose Exit Vols (EBL…SBR) 48 0 12 0 0 0 1 129 0 0 221 82

O Average Entry & Exit Vols = (F+N)/2 61 0 19 0 0 0 1 99 0 0 255 66

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 76% 0% 24% 0% 0% 0% 1% 99% 0% 0% 80% 20%

Rounded Volumes 60 0 20 0 0 0 0 100 0 0 250 70

0%-25%-52%

228 193 30

218 201 43 7

110 145 30 16

100 152 38 7

0%-11%-24%-54%

419142072

1424147114

69

-19%0%

100

39%

0

-51%

339

-38%-9%34%0%

0 62 194 377

80 0 100 321

0 83 177 233

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

-9%

18

Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

25 Mt Vernon Rd Gillespie Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 14 11 0 3 23 36 9 178 61 0 70 3

B Sum of Approach Vol

C Dist of Approach Vol 56% 44% 0% 5% 37% 58% 4% 72% 25% 0% 96% 4%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 18 14 0 3 23 36 4 81 28 0 43 2

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 11 61 9 23 3 14 178 36 3 70 0

H Sum of Exit Vol

J Dist of Exit Vol 0% 15% 85% 26% 66% 9% 6% 78% 16% 4% 96% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 11 61 9 23 3 7 87 18 2 52 0

N Transpose Exit Vols (EBL…SBR) 7 11 0 2 23 18 9 87 61 0 52 3

O Average Entry & Exit Vols = (F+N)/2 12 13 0 3 23 27 7 84 44 0 48 2

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 50% 50% 0% 5% 44% 51% 5% 62% 33% 0% 95% 5%

Rounded Volumes 10 10 0 0 20 30 10 90 50 0 50 0

Site NS Street EW Street

26 Gunston Rd 3rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 1 0 1 6 0 2 2 415 36 37 663 3

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 75% 0% 25% 0% 92% 8% 5% 94% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 6 0 2 2 466 40 92 1645 7

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 37 0 36 2 0 3 1 415 2 6 663 1

H Sum of Exit Vol

J Dist of Exit Vol 51% 0% 49% 40% 0% 60% 0% 99% 0% 1% 99% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2) 1705 1629 1667

M Vol Based on Exit Dist = J x L 37 0 36 2 0 3 1 532 3 15 1650 2

N Transpose Exit Vols (EBL…SBR) 1 0 2 15 0 3 2 532 36 37 1650 3

O Average Entry & Exit Vols = (F+N)/2 1 0 1 10 0 2 2 499 38 64 1648 5

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 34% 0% 66% 82% 0% 18% 0% 93% 7% 4% 96% 0%

Rounded Volumes 0 0 0 10 0 0 0 500 40 70 1675 10

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

8 453

25 62

29% -54% -38%

62 45

72 35 228 73

11332

Northbnd Apprch Vols Southbnd Apprch Vols

111 55

0% 0% -51% -25%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

5013525 52

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

72 35

0%

2

2

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0%

248 73

Eastbnd Apprch Vols Westbnd Apprch Vols

8

0%

2

5 536

154%28%0%0%

171753913

73

703

73 5 418 670

1745

148%

508

12%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - AM Alternative 1
Growth Factors Based on Peak Period Link Volumes

1/30/2014 Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Northbnd Apprch Vols Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols

Site NS Street EW Street

27 Gunston Rd Jackson Loop S. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 36 0 16 0 0 0 52 491 0 0 516 52

B Sum of Approach Vol

C Dist of Approach Vol 69% 0% 31% 0% 0% 0% 10% 90% 0% 0% 91% 9%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 36 0 16 0 0 0 51 484 0 0 1306 132

SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 52 0 52 36 491 0 0 516 16

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 50% 0% 50% 7% 93% 0% 0% 97% 3%

K Exit Growth Factor

L New Exit Vol Sum = H x K/H+abs/Avg (2)

M Vol Based on Exit Dist = J x L 0 0 0 52 0 52 40 551 0 0 1351 42

N Transpose Exit Vols (EBL…SBR) 40 0 42 0 0 0 52 551 0 0 1351 52

O Average Entry & Exit Vols = (F+N)/2 38 0 29 0 0 0 52 517 0 0 1328 92

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 57% 0% 43% 0% 0% 0% 9% 91% 0% 0% 94% 6%

Rounded Volumes 40 0 30 0 0 0 50 525 0 0 1325 90

0

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

568543052

535 1437

0% 0% -1% 153%

162%12%0%0%

0 104 527 532

52

1420569067

0 104 591 1393
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Steet EW Street

1 DLA West Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 227 70 85 974 0 555 0 49 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 76% 24% 8% 92% 0% 92% 0% 8% 0% 0% 0%

D Approach Growth Factor -4.6% 10% 2% 0%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 216 67 94 1072 0 566 0 50 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 227 49 555 974 0 0 0 0 85 0 70

H Sum of Exit Vol

J Dist of Exit Vol 0% 82% 18% 36% 64% 0% 0% 0% 0% 55% 0% 45%

K Exit Growth Factor 11% 0% 0% 6%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 253 55 557 978 0 0 0 0 90 0 74

N Transpose Exit Vols (EBL…SBR) 0 253 74 90 978 0 557 0 55 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 235 70 92 1025 0 562 0 52 0 0 0

P Revised Sum of Approach Vol 0

R Revised Dist of Approach Vol 0% 77% 23% 8% 92% 0% 91% 0% 9% 0% 0% 0%

Rounded Volumes 0 225 70 90 1025 0 575 0 50 0 0 0

Site NS Steet EW Street

2 DLA East Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 246 28 13 752 0 342 0 242 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 90% 10% 2% 98% 0% 59% 0% 41% 0% 0% 0%

D Approach Growth Factor 11% 31% 2% 0%

E

F Vol Based on Entry Dist. = C x E 0 274 31 17 982 0 349 0 247 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 246 242 342 752 0 0 0 0 13 0 28

H Sum of Exit Vol

J Dist of Exit Vol 0% 50% 50% 31% 69% 0% 0% 0% 0% 32% 0% 68%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 395 388 408 897 0 0 0 0 16 0 34

N Transpose Exit Vols (EBL…SBR) 0 395 34 16 897 0 408 0 388 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 308 30 15 905 0 363 0 292 0 0 0

P Revised Sum of Approach Vol 0

R Revised Dist of Approach Vol 0% 91% 9% 2% 98% 0% 55% 0% 45% 0% 0% 0%

Rounded Volumes 0 300 30 20 900 0 375 0 300 0 0 0

60% 19% 0% 23%

783 1305 0 50

338 920 654

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

488 1094 0 41

New Appch Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

276 1529 0 155

307 1536 0 164

297 1059 604 0

283 1166 616 0

0

305 999 595 0

305 1117 614

274 765 584
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

3 Beulah St Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 195 306 10 10 581 555 134 71 47 234 11 32

B Sum of Approach Vol

C Dist of Approach Vol 38% 60% 2% 1% 51% 48% 53% 28% 19% 84% 4% 12%

D Approach Growth Factor 39% 11% 0% -28%

E 

F Vol Based on Entry Dist. = C x E 271 425 14 11 642 613 134 71 47 169 8 23

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 234 306 47 134 581 32 195 71 555 10 11 10

H Sum of Exit Vol

J Dist of Exit Vol 40% 52% 8% 18% 78% 4% 24% 9% 68% 32% 35% 32%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 237 310 48 175 759 42 153 56 436 10 11 10

N Transpose Exit Vols (EBL…SBR) 153 310 10 10 759 436 175 56 48 237 11 42

O Average Entry & Exit Vols = (F+N)/2 212 367 12 11 700 524 154 63 47 203 10 32

P Revised Sum of Approach Vol

R Revised Sist of Approach Vol 36% 62% 2% 1% 57% 42% 58% 24% 18% 83% 4% 13%

Rounded Volumes 225 375 10 10 700 525 150 60 50 200 10 30

Site NS Street EW Street

4 Gunston Rd Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 15 523 6 26 0 1318 0 8 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 3% 97% 19% 81% 0% 99% 0% 1% 0% 0% 0%

D 1% 11% 81% 0%

E 0

F Vol Based on Entry Dist. = C x E 0 15 529 7 29 0 2383 0 14 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 15 8 1318 26 0 0 0 0 6 0 523

H Sum of Exit Vol

J Dist of Exit Vol 0% 65% 35% 98% 2% 0% 0% 0% 0% 1% 0% 99%

K

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 11 6 1456 29 0 0 0 0 15 0 1312

N Transpose Exit Vols (EBL…SBR) 0 11 1312 15 29 0 1456 0 6 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 13 920 11 29 0 1919 0 10 0 0 0

P Revised Sum of Approach Vol 0

R Revised Dist of Approach Vol 0% 1% 99% 27% 73% 0% 99% 0% 1% 0% 0% 0%

Rounded Volumes 0 10 925 10 30 0 1925 0 10 0 0 0

17 1485 0 1327

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

Exit Growth Factor based on rebalanced screenline east of Gunston

New Appch Vol Sum = B x D

Approach Growth Factor based on rebalanced screenline east of Gunston

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols

544 35 2397

23 1344 0 529

-25% 11% 0% 151%

Southbnd Apprch Vols

934 40 1930

Southbound Exit Vols

New Approach Vol Sum = B x D

538 32 1326 0

594 975 644 31

592 1235 265 245

587 747 821

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Southbound Exit Vols

1%

277

710 1266 251 200

511 1146 252

31

1% 31% -22%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

5 Woodlawn Gorgas EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 11 232 47 1 82 14 29 2 1 17 1 10

B Sum of Approach Vol

C Dist of Approach Vol 4% 80% 16% 1% 85% 14% 91% 6% 3% 61% 4% 36%

D 239% 0% -21% -25%

E New Approach Vol Sum = B x D 982 411 697

F Vol Based on Entry Dist. = C x E 37 785 159 1 82 14 23 2 1 13 1 7

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 17 232 1 29 82 10 11 2 14 1 1 47

H Sum of Exit Vol

J Dist of Exit Vol 7% 93% 0% 24% 68% 8% 41% 7% 52% 2% 2% 96%

K

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 9 122 1 23 66 8 12 2 16 2 2 97

N Transpose Exit Vols (EBL…SBR) 12 122 97 2 66 16 23 2 1 9 2 8

O Average Entry & Exit Vols = (F+N)/2 25 454 128 2 74 15 23 2 1 11 1 8

P Revised Sum of Approach Vol 606 90 26 20

R Revised Dist of Approach Vol 4% 75% 21% 2% 82% 16% 90% 7% 3% 54% 7% 39%

Rounded Volumes 30 450 125 0 80 20 20 0 0 10 0 10

Site NS Street EW Street

6 Gunston Rd Abbott Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 15 2 5 76 0 48 1 1116 107 44 341 3

B Sum of Approach Vol

C Dist of Approach Vol 68% 9% 23% 61% 0% 39% 0% 91% 9% 11% 88% 1%

D 0% 11% 124% 178%

E 2741 2224 2483 1080

F Vol Based on Entry Dist. = C x E 15 2 5 84 0 53 2 2264 217 122 949 8

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 44 2 107 1 0 3 15 1116 48 76 341 5

H Sum of Exit Vol

J Dist of Exit Vol 29% 1% 70% 25% 0% 75% 1% 95% 4% 18% 81% 1%

K -25% 0% 99% 410%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 2152 1220 1686

M Vol Based on Exit Dist = J x L 33 1 80 1 0 3 30 2221 96 304 1362 20

N Transpose Exit Vols (EBL…SBR) 30 1 20 304 0 96 1 2221 80 33 1362 3

O Average Entry & Exit Vols = (F+N)/2 22 2 12 194 0 74 2 2242 149 78 1156 6

P Revised Sum of Approach Vol 37 268 2392 1239

R Revised Dist of Approach Vol 61% 5% 34% 72% 0% 28% 0% 94% 6% 6% 93% 0%

Rounded Volumes 20 0 10 200 0 80 0 2250 150 80 1150 10

1 Entry volumes for northbound approach based on average of volumes from growth factor and absolute volume increase.

2 Exit volumes for southbound exits based on average of volumes from growth factor and absolute volume increase.

Approach Growth Factor based on rebalanced screenline east of Gunston

Exit Growth Factor based on rebalanced screenline east of Gunston

Westbound Exit VolsEastbound Exit Vols

131 97 30

-47% -20% 11% 106%

22 124 1224 388

Exit Growth Factor based on rebalanced screenline east of Gunston

Northbound Exit Vols Southbound Exit Vols

New Appch Vol Sum = B x D//B+abs//Avg (1)

Approach Growth Factor based on rebalanced screenline east of Gunston

22 137

153

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

4 1179 422

101

Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

250 121 27 49

97 25 21

290 97 32 28

115 4 2346

Eastbound Exit Vols Westbound Exit Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

7 Gunston Rd Goethals Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 14 1 8 46 1 52 3 1166 66 11 410 2

B Sum of Approach Vol

C Dist of Approach Vol 61% 4% 35% 46% 1% 53% 0% 94% 5% 3% 97% 0%

D 0% 11% 89% 410%

E 110 126 118 2157 1221 1689

F Vol Based on Entry Dist. = C x E 14 1 8 55 1 62 6 2205 125 44 1637 8

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 11 1 66 3 1 2 14 1166 52 46 410 8

H Sum of Exit Vol

J Dist of Exit Vol 14% 1% 85% 50% 17% 33% 1% 95% 4% 10% 88% 2%

K -25% 0% 124% 329%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 58 2758 2232 2495 1991 1240 1616

M Vol Based on Exit Dist = J x L 8 1 49 3 1 2 28 2361 105 160 1428 28

N Transpose Exit Vols (EBL…SBR) 28 1 28 160 1 105 3 2361 49 8 1428 2

O Average Entry & Exit Vols = (F+N)/2 21 1 18 107 1 84 4 2283 87 26 1532 5

P Revised Sum of Approach Vol 40 192 2374 1563

R Revised Dist of Approach Vol 53% 2% 45% 56% 1% 44% 0% 96% 4% 2% 98% 0%

Rounded Volumes 20 0 20 100 0 90 10 2275 90 30 1525 10

1 Entry volumes for westbound and southbound approaches based on average of volumes from growth factor and absolute volume increase.

2 Volumes for northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

8 Gunston Rd 1st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 9 0 387 0 889 15 148 336 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 2% 0% 98% 0% 98% 2% 31% 69% 0%

D Approach Growth Factor 0% 0% 75% 146%

E 1190 929 1059

F Vol Based on Entry Dist. = C x E 0 0 0 9 0 387 0 1555 26 324 735 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 148 0 15 0 0 0 0 889 387 9 336 0

H Sum of Exit Vol

J Dist of Exit Vol 91% 0% 9% 0% 0% 0% 0% 70% 30% 3% 97% 0%

K Exit Growth Factor 0% 0% 75% 146%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 848 790 819

M Vol Based on Exit Dist = J x L 148 0 15 0 0 0 0 1555 677 163 790 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 163 0 677 0 1555 15 148 790 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 86 0 532 0 1555 21 236 762 0

P Revised Sum of Approach Vol 0 618 1576 998

R Revised Dist of Approach Vol 0% 0% 0% 14% 0% 86% 0% 99% 1% 24% 76% 0%

Rounded Volumes 0 0 0 90 0 525 0 1550 20 250 775 0

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Exit Growth Factor based on rebalanced screenline east of Gunston

Southbound Exit Vols

New Appch Vol Sum = B x D//B+abs//Avg (1)

Approach Growth Factor based on rebalanced screenline east of Gunston

23 2335

Eastbound Exit Vols

6

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

New Appch Vol Sum = B x D//B+abs//Avg (1)

163 0 2232

163 0 1276 345

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Westbound Exit Vols Northbound Exit Vols

78 6 1232 464

0 396 904 484

0 396 1582

42323 99 1235

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Site NS Street EW Street

9 Gunston Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 18 0 124 0 480 28 125 469 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 13% 0% 87% 0% 94% 6% 21% 79% 0%

D Approach Growth Factor 0% -100% 129% 96%

E 1163

F Vol Based on Entry Dist. = C x E 0 0 0 0 0 0 0 1099 64 244 917 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 125 0 28 0 0 0 0 480 124 18 469 0

H Sum of Exit Vol

J Dist of Exit Vol 82% 0% 18% 0% 0% 0% 0% 79% 21% 4% 96% 0%

K Exit Growth Factor -99% 0% 67% 155%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 1241 875 1058

M Vol Based on Exit Dist = J x L 1 0 0 0 0 0 0 802 207 39 1019 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 39 0 207 0 802 0 1 1019 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 20 0 104 0 950 32 123 968 0

P Revised Sum of Approach Vol 0 123 982 1091

R Revised Dist of Approach Vol 0% 0% 0% 16% 0% 84% 0% 97% 3% 11% 89% 0%

Rounded Volumes 0 0 0 20 0 100 0 950 30 125 975 0

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

10 Gunston Rd Pohick Rd/12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 123 136 46 67 184 179 177 218 57 111 123 213

B Sum of Approach Vol

C Dist of Approach Vol 40% 45% 15% 16% 43% 42% 39% 48% 13% 25% 28% 48%

D Approach Growth Factor -2% 13% 3% 155%

E New Approach Vol Sum = B x D 1139 835 987

F Vol Based on Entry Dist. = C x E 121 133 45.0677 76 208 203 182 224 59 245 272 470

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 111 136 57 177 184 213 123 218 179 67 123 46

H Sum of Exit Vol

J Dist of Exit Vol 37% 45% 19% 31% 32% 37% 24% 42% 34% 28% 52% 19%

K Exit Growth Factor -2% -13% 129% 34%

L New Exit Vol Sum = H x K 1190

M Vol Based on Exit Dist = J x L 109 133 56 154 161 186 282 499 410 90 165 62

N Transpose Exit Vols (EBL…SBR) 282 133 62 90 161 410 154 499 56 109 165 186

O Average Entry & Exit Vols = (F+N)/2 201 133 53 83 184 306 168 362 57 177 218 328

P Revised Sum of Approach Vol 388 574 587 724

R Revised Dist of Approach Vol 52% 34% 14% 14% 32% 53% 29% 62% 10% 24% 30% 45%

Rounded Volumes 200 125 50 80 175 300 175 375 60 175 225 325

304 574 520 236

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 0 1162

Southbound Exit VolsEastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

298 501 317

305 430 452 447

299 487 465

153 0 604 487

1 0 1009

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0 142 508 594

Appendix D D-129 Transportation Impact Analysis



FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

11 Gunston Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 35 48 6 4 34 103 20 265 8 30 76 31

B Sum of Approach Vol

C Dist of Approach Vol 39% 54% 7% 3% 24% 73% 7% 90% 3% 22% 55% 23%

D Approach Growth Factor 0% 0% 3% 34%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 35 48 6 4 34 103 21 273 8 40 102 42

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 30 48 8 20 34 31 35 265 103 4 76 6

H Sum of Exit Vol

J Dist of Exit Vol 35% 56% 9% 24% 40% 36% 9% 66% 26% 5% 88% 7%

K Exit Growth Factor 0% 0% 3% 34%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 30 48 8 20 34 31 36 273 106 5 102 8

N Transpose Exit Vols (EBL…SBR) 36 48 8 5 34 106 20 273 8 30 102 31

O Average Entry & Exit Vols = (F+N)/2 35 48 7 5 34 104 20 273 8 35 102 36

P Revised Sum of Approach Vol 91 143 301 174

R Revised Dist of Approach Vol 39% 53% 8% 3% 24% 73% 7% 91% 3% 20% 59% 21%

Rounded Volumes 40 50 10 10 40 100 20 275 10 40 100 40

Site NS Street EW Street

12 Gunston Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 2 11 22 3 38 8 276 136 7 11 44 4

B Sum of Approach Vol

C Dist of Approach Vol 6% 31% 63% 6% 78% 16% 66% 32% 2% 19% 75% 7%

D Approach Growth Factor 0% -47% 0% 34%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 2 11 22 2 20 4 275 135 7 15 59 5

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 11 11 7 276 38 4 2 136 8 3 44 22

H Sum of Exit Vol

J Dist of Exit Vol 38% 38% 24% 87% 12% 1% 1% 93% 5% 4% 64% 32%

K Exit Growth Factor -5% 0% 3% 1%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 10 10 7 276 38 4 2 140 8 3 44 22

N Transpose Exit Vols (EBL…SBR) 2 10 22 3 38 8 276 140 7 10 44 4

O Average Entry & Exit Vols = (F+N)/2 2 11 22 2 29 6 275 138 7 13 52 5

P Revised Sum of Approach Vol 35 38 420 69

R Revised Dist of Approach Vol 6% 31% 63% 6% 77% 17% 66% 33% 2% 18% 75% 7%

Rounded Volumes 0 10 20 0 30 10 275 150 10 10 50 10

35 26 417 79

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

29 318 146 69

35 49 419 59

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

89 141 293 137

27 318 150 69

86 85 403 86

86 85 414 116

89 141 301 184
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

13 Gunston Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 6 0 50 0 387 108 27 15 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 78% 22% 64% 36% 0%

D Approach Growth Factor 0% 0% 0% 1%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 6 0 50 0 385 107 27 15 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 27 0 108 0 0 0 0 387 50 6 15 0

H Sum of Exit Vol

J Dist of Exit Vol 20% 0% 80% 0% 0% 0% 0% 89% 11% 29% 71% 0%

K Exit Growth Factor 0% 0% 0% 1%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 27 0 108 0 0 0 0 385 50 6 15 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 6 0 50 0 385 108 27 15 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 6 0 50 0 385 108 27 15 0

P Revised Sum of Approach Vol 0 56 493 42

R Revised Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 78% 22% 64% 36% 0%

Rounded Volumes 0 0 0 10 0 50 0 375 100 30 20 0

Site 

14 Belvoir Hospital Traffic Circle EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 347 9 149 8 1 6 51 535 30 5 110 75

B Sum of Approach Vol

C Dist of Approach Vol 69% 2% 30% 53% 7% 40% 8% 87% 5% 3% 58% 39%

D Approach Growth Factor 0% 0% -22% -22%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 347 9 149 8 1 6 40 419 24 4 86 59

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 9 30 51 1 75 347 535 6 8 110 149

H Sum of Exit Vol

J Dist of Exit Vol 11% 20% 68% 40% 1% 59% 39% 60% 1% 3% 41% 56%

K Exit Growth Factor 0% 0% -22% -22%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 9 30 51 1 75 272 419 5 6 86 117

N Transpose Exit Vols (EBL…SBR) 272 9 117 6 1 5 51 419 30 5 86 75

O Average Entry & Exit Vols = (F+N)/2 309 9 133 7 1 5 45 419 27 4 86 67

P Revised Sum of Approach Vol 451 13 492 157

R Revised Dist of Approach Vol 69% 2% 29% 53% 7% 40% 9% 85% 5% 3% 55% 42%

Rounded Volumes 300 10 125 10 0 10 50 425 30 10 90 70

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

505 15 616 190

505 15 483 149

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

44 127 696 209

44 127 888 267

135 0 435 21

0 56 493 42

0 56 495 42

135 0 437 21
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

15 Belvoir Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 66 41 81 0 0 0 69 493 182 3 177 7

B Sum of Approach Vol

C Dist of Approach Vol 35% 22% 43% 0% 0% 0% 9% 66% 24% 2% 95% 4%

D Approach Growth Factor 0% -27% -21% -22%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 66 41 81 0 0 0 54 389 144 2 139 5

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 3 41 182 69 0 7 66 493 0 0 177 81

H Sum of Exit Vol

J Dist of Exit Vol 1% 18% 81% 91% 0% 9% 12% 88% 0% 0% 69% 31%

K Exit Growth Factor -20% 0% -22% -24%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 2 33 145 69 0 7 52 386 0 0 134 61

N Transpose Exit Vols (EBL…SBR) 52 33 61 0 0 0 69 386 145 2 134 7

O Average Entry & Exit Vols = (F+N)/2 59 37 71 0 0 0 62 388 144 2 136 6

P Revised Sum of Approach Vol 167 0 594 145

R Revised Dist of Approach Vol 35% 22% 43% 0% 0% 0% 10% 65% 24% 2% 94% 4%

Rounded Volumes 60 40 70 0 0 0 60 400 150 0 150 10

Site NS Street EW Street

16 Belvoir Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 171 16 23 3 7 7 57 450 9 12 180 131

B Sum of Approach Vol ESum

C Dist of Approach Vol E% Dist 81% 8% 11% 18% 41% 41% 11% 87% 2% 4% 56% 41%

D Approach Growth Factor GF -99% -55% -24% -24%

E New Approach Vol Sum = B x DOSum x GF

F Vol Based on Entry Dist. = C x E 1 0 0 1 3 3 43 342 7 9 136 99

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 12 16 9 57 7 131 171 450 7 3 180 23

H Sum of Exit Vol

J Dist of Exit Vol 32% 43% 24% 29% 4% 67% 27% 72% 1% 1% 87% 11%

K Exit Growth Factor -100% -100% -21% -5%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 0 0 0 135 355 6 3 170 22

N Transpose Exit Vols (EBL…SBR) 135 0 22 3 0 6 0 355 0 0 170 0

O Average Entry & Exit Vols = (F+N)/2 68 0 11 2 2 4 22 349 3 5 153 50

P Revised Sum of Approach Vol 79 8 374 208

R Revised Dist of Approach Vol 86% 0% 14% 26% 20% 54% 6% 93% 1% 2% 74% 24%

Rounded Volumes 70 0 10 0 0 10 20 350 0 10 150 50

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 0 496 195

37 195 628 206

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

188 0 587 146

210 17 516 323

1 8 392 245

226 76 559 258

180 76 438 196

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

188 0 744 187
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

17 Belvoir Rd 12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 163 0 182 0 0 0 235 266 0 0 70 121

B Sum of Approach Vol

C Dist of Approach Vol 47% 0% 53% 0% 0% 0% 47% 53% 0% 0% 37% 63%

D Approach Growth Factor -70% 0% -67% -16%

E 167 509 338

F Vol Based on Entry Dist. = C x E 48 0 54 0 0 0 239 270 0 0 59 101

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 235 0 121 163 266 0 0 70 182

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 66% 0% 34% 38% 62% 0% 0% 28% 72%

K Exit Growth Factor 0% -39% -72% 0%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 142 0 73 45 74 0 0 70 182

N Transpose Exit Vols (EBL…SBR) 45 0 182 0 0 0 142 74 0 0 70 73

O Average Entry & Exit Vols = (F+N)/2 47 0 118 0 0 0 190 172 0 0 64 87

P Revised Sum of Approach Vol 165 0 363 152

R Revised Dist of Approach Vol 28% 0% 72% 0% 0% 0% 53% 47% 0% 0% 42% 58%

Rounded Volumes 50 0 125 0 0 0 200 175 0 0 70 90

1 Northbound GF shows significant decrease and was not used.  Manual estimated of future volume utilized.  

Site NS Street EW Street

18 Belvoir Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 46 1 44 0 0 1 54 396 6 1 153 21

B Sum of Approach Vol

C Dist of Approach Vol 51% 1% 48% 0% 0% 0% 12% 87% 1% 1% 87% 12%

D Approach Growth Factor 0% 0% 324% 0%

E 1935 553 1244

F Vol Based on Entry Dist. = C x E 46 1 44 0 0 0 147 1080 16 1 153 21

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 1 1 6 54 0 21 46 396 1 0 153 44

H Sum of Exit Vol

J Dist of Exit Vol 13% 13% 75% 72% 0% 28% 10% 89% 0% 0% 78% 22%

K Exit Growth Factor 0% 0% 324% 0%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 1880 540 1210

M Vol Based on Exit Dist = J x L 1 1 6 54 0 21 126 1082 3 0 153 44

N Transpose Exit Vols (EBL…SBR) 126 1 44 0 0 3 54 1082 6 1 153 21

O Average Entry & Exit Vols = (F+N)/2 86 1 44 0 0 1 101 1081 11 1 153 21

P Revised Sum of Approach Vol 131 1 1193 175

R Revised Dist of Approach Vol 66% 1% 34% 0% 0% 0% 8% 91% 1% 1% 87% 12%

Rounded Volumes 90 0 50 0 0 0 100 1075 10 0 150 20

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

8 75 197

8 75 443 197

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

91 1 456 175

91 1 175

0 356 429 252

0 216 120 252

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

102 0 160

345 0 501 191
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

19 Belvoir Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 36 41 3 5 29 56 5 92 81 69 51 20

B Sum of Approach Vol

C Dist of Approach Vol 45% 51% 4% 6% 32% 62% 3% 52% 46% 49% 36% 14%

D Approach Growth Factor -5% -60% 0% 0%

E

F Vol Based on Entry Dist. = C x E 34 39 2.84043 2 12 23 5 92 81 69 51 20

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 69 41 81 5 29 20 36 92 56 5 51 3

H Sum of Exit Vol

J Dist of Exit Vol 36% 21% 42% 9% 54% 37% 20% 50% 30% 8% 86% 5%

K Exit Growth Factor -32% -47% 324% 0%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 781 281 531

M Vol Based on Exit Dist = J x L 47 28 55 3 15 11 104 266 162 5 51 3

N Transpose Exit Vols (EBL…SBR) 104 28 3 5 15 162 3 266 55 47 51 11

O Average Entry & Exit Vols = (F+N)/2 69 33 3 4 13 92 4 179 68 58 51 15

P Revised Sum of Approach Vol 105 109 251 124

R Revised Dist of Approach Vol 66% 32% 3% 3% 12% 84% 2% 71% 27% 47% 41% 12%

Rounded Volumes 70 30 0 10 10 90 10 175 70 60 50 20

2 Volumes for northbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

20 Belvoir Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 25 0 7 0 0 0 24 57 0 0 30 18

B Sum of Approach Vol

C Dist of Approach Vol 78% 0% 22% 0% 0% 0% 30% 70% 0% 0% 63% 38%

D Approach Growth Factor 0% 0% 0% 0%

E

F Vol Based on Entry Dist. = C x E 25 0 7 0 0 0 24 57 0 0 30 18

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 24 0 18 25 57 0 0 30 7

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 57% 0% 43% 30% 70% 0% 0% 81% 19%

K Exit Growth Factor 0% 0% 0% 0%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 24 0 18 25 57 0 0 30 7

N Transpose Exit Vols (EBL…SBR) 25 0 7 0 0 0 24 57 0 0 30 18

O Average Entry & Exit Vols = (F+N)/2 25 0 7 0 0 0 24 57 0 0 30 18

P Revised Sum of Approach Vol 32 0 81 48

R Revised Dist of Approach Vol 78% 0% 22% 0% 0% 0% 30% 70% 0% 0% 63% 38%

Rounded Volumes 30 0 10 0 0 0 30 60 0 0 30 20

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 42 82 37

0 42 82 37

New Appch Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

32 0 81 48

32 0 81 48

191 54 184 59

129 28 59

New Appch Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

76 36 178 140

80 90 178 140
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

21 Theote Rd Pohick Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 236 59 6 573 0 475 0 43 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 80% 20% 1% 99% 0% 92% 0% 8% 0% 0% 0%

D Approach Growth Factor -25% -13% 3% 0%

E

F Vol Based on Entry Dist. = C x E 0 176 43.9892 5 500 0 489 0 44 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 236 43 475 573 0 0 0 0 6 0 59

H Sum of Exit Vol

J Dist of Exit Vol 0% 85% 15% 45% 55% 0% 0% 0% 0% 9% 0% 91%

K Exit Growth Factor -2% -27% 0% 35%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 231 42 349 420 0 0 0 0 8 0 80

N Transpose Exit Vols (EBL…SBR) 0 231 80 8 420 0 349 0 42 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 204 62 7 460 0 419 0 43 0 0 0

P Revised Sum of Approach Vol 265 467 462 0

R Revised Dist of Approach Vol 0% 77% 23% 1% 99% 0% 91% 0% 9% 0% 0% 0%

Rounded Volumes 0 200 60 10 450 0 425 0 40 0 0 0

Site NS Street EW Street

22 Theote Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 10 27 6 16 6 84 4 279 69 10 22 4

B Sum of Approach Vol

C Dist of Approach Vol 23% 63% 14% 15% 6% 79% 1% 79% 20% 28% 61% 11%

D Approach Growth Factor 0% 0% 3% 35%

E

F Vol Based on Entry Dist. = C x E 10 27 6 16 6 84 4 287 71 14 30 5

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 10 27 69 4 6 4 10 279 84 16 22 6

H Sum of Exit Vol

J Dist of Exit Vol 9% 25% 65% 29% 43% 29% 3% 75% 23% 36% 50% 14%

K Exit Growth Factor 0% 0% 3% 35%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 10 27 69 4 6 4 10 287 86 22 30 8

N Transpose Exit Vols (EBL…SBR) 10 27 8 22 6 86 4 287 69 10 30 4

O Average Entry & Exit Vols = (F+N)/2 10 27 7 19 6 85 4 287 70 12 30 5

P Revised Sum of Approach Vol 44 110 361 46

R Revised Dist of Approach Vol 23% 61% 16% 17% 5% 77% 1% 79% 19% 25% 64% 10%

Rounded Volumes 10 30 10 20 10 90 10 300 70 10 30 10

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

106 14 384 59

106 14 373 44

New Appch Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

43 106 352 36

43 106 362 49

279 1048 0 65

273 769 0

New Appch Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

88

220 505 533 0

295 579 518 0
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

23 Flagler Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 6 187 29 5 148 6 16 1 7 3 0 21

B Sum of Approach Vol

C Dist of Approach Vol 3% 84% 13% 3% 93% 4% 67% 4% 29% 13% 0% 88%

D Approach Growth Factor -32% -63% 0% -10%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 4 127 19.6569 2 56 2 16 1 7 3 0 19

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 3 187 7 16 148 21 6 1 6 5 0 29

H Sum of Exit Vol

J Dist of Exit Vol 2% 95% 4% 9% 80% 11% 46% 8% 46% 15% 0% 85%

K Exit Growth Factor -33% -60% -13% 0%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 2 125 5 6 60 8 5 1 5 5 0 29

N Transpose Exit Vols (EBL…SBR) 5 125 29 5 60 5 6 1 5 2 0 8

O Average Entry & Exit Vols = (F+N)/2 5 126 24 3 58 4 11 1 6 2 0 14

P Revised Sum of Approach Vol 155 65 18 16

R Revised Dist of Approach Vol 3% 81% 16% 5% 89% 6% 62% 5% 32% 15% 0% 85%

Rounded Volumes 10 125 30 0 60 10 10 0 10 0 0 20

Site NS Street EW Street

24 Mt Vernon Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 65 0 12 0 0 0 3 175 0 0 233 51

B Sum of Approach Vol

C Dist of Approach Vol 84% 0% 16% 0% 0% 0% 2% 98% 0% 0% 82% 18%

D Approach Growth Factor 38% 0% -46% -25%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 89 0 16.5146 0 0 0 2 94 0 0 175 38

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 3 0 51 65 175 0 0 233 12

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 6% 0% 94% 27% 73% 0% 0% 95% 5%

K Exit Growth Factor 0% 29% -20% -59%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 4 0 66 52 140 0 0 95 5

N Transpose Exit Vols (EBL…SBR) 52 0 5 0 0 0 4 140 0 0 95 66

O Average Entry & Exit Vols = (F+N)/2 71 0 11 0 0 0 3 117 0 0 135 52

P Revised Sum of Approach Vol 81 0 120 187

R Revised Dist of Approach Vol 87% 0% 13% 0% 0% 0% 2% 98% 0% 0% 72% 28%

Rounded Volumes 70 0 10 0 0 0 0 125 0 0 125 50

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0 54 240 245

77 0 178 284

106 0 95 213

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

222 159 24 24

0 70 192 100

197 185 13 34

132 75 11 34

150 60 24 22

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

25 Mt Vernon Rd Gillespie Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 26 13 0 4 12 31 25 130 17 0 141 1

B Sum of Approach Vol

C Dist of Approach Vol 67% 33% 0% 9% 26% 66% 15% 76% 10% 0% 99% 1%

D Approach Growth Factor -100% 0% -33% -59%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 4 12 31 17 87 11 0 58 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 13 17 25 12 1 26 130 31 4 141 0

H Sum of Exit Vol

J Dist of Exit Vol 0% 43% 57% 66% 32% 3% 14% 70% 17% 3% 97% 0%

K Exit Growth Factor 0% -55% -46% -63%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 13 17 11 5 0 14 70 17 2 53 0

N Transpose Exit Vols (EBL…SBR) 14 13 0 2 5 17 11 70 17 0 53 0

O Average Entry & Exit Vols = (F+N)/2 7 7 0 3 9 24 14 78 14 0 55 0

P Revised Sum of Approach Vol 14 35 106 56

R Revised Dist of Approach Vol 52% 48% 0% 8% 25% 68% 13% 74% 13% 0% 99% 1%

Rounded Volumes 10 10 0 0 10 30 20 80 20 0 60 0

Site NS Street EW Street

26 Gunston Rd 3rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 4 0 5 19 0 38 2 853 5 4 342 1

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 33% 0% 67% 0% 99% 1% 1% 99% 0%

D Approach Growth Factor 0% 0% 71% 146%

E 853 792 822

F Vol Based on Entry Dist. = C x E 0 0 0 19 0 38 3 1460 9 9 810 2

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 4 0 5 2 0 1 4 853 38 19 342 5

H Sum of Exit Vol

J Dist of Exit Vol 44% 0% 56% 67% 0% 33% 0% 95% 4% 5% 93% 1%

K Exit Growth Factor 0% 0% 75% 120%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 803 782 793

M Vol Based on Exit Dist = J x L 4 0 5 2 0 1 7 1492 66 9 782 0

N Transpose Exit Vols (EBL…SBR) 7 0 0 9 0 66 2 1492 5 4 782 1

O Average Entry & Exit Vols = (F+N)/2 3 0 0 14 0 52 3 1476 7 7 796 2

P Revised Sum of Approach Vol 3 66 1486 805

R Revised Dist of Approach Vol 100% 0% 0% 21% 0% 79% 0% 99% 0% 1% 99% 0%

Rounded Volumes 0 0 0 20 0 50 0 1475 10 10 800 0

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

3 895 366

9 3 1566

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

30 38 187 145

30 17 100 54

347

9 57 1472

9 57 860

0 47 115 58

39 47 172 142

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

9
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM No-Build
Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

2/5/2014

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch VolsSite NS Street EW Street

27 Gunston Rd Jackson Loop S. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 59 0 49 0 0 0 21 642 0 0 438 23

B Sum of Approach Vol

C Dist of Approach Vol 55% 0% 45% 0% 0% 0% 3% 97% 0% 0% 95% 5%

D Approach Growth Factor 0% 0% 67% 120%

E 1012 877 945

F Vol Based on Entry Dist. = C x E 59 0 49 0 0 0 35 1072 0 0 898 47

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 21 0 23 59 642 0 0 438 49

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 48% 0% 52% 8% 92% 0% 0% 90% 10%

K Exit Growth Factor 0% 0% 71% 96%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 21 0 23 101 1099 0 0 857 96

N Transpose Exit Vols (EBL…SBR) 101 0 96 0 0 0 21 1099 0 0 857 23

O Average Entry & Exit Vols = (F+N)/2 80 0 72 0 0 0 28 1086 0 0 877 35

P Revised Sum of Approach Vol 152 0 1114 912

R Revised Dist of Approach Vol 52% 0% 48% 0% 0% 0% 3% 97% 0% 0% 96% 4%

Rounded Volumes 80 0 70 0 0 0 30 1100 0 0 875 40

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

New Appch Vol Sum = B x D//B+abs//Avg (1)

Southbnd Apprch VolsEastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols

0 44 1200 952

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 44 701 487

108 0 663 461

108 0 1107
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Site NS Steet EW Street

1 DLA West Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 227 70 85 974 0 555 0 49 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 76% 24% 8% 92% 0% 92% 0% 8% 0% 0% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 236 73 101 1162 0 667 0 59 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 227 49 555 974 0 0 0 0 85 0 70

H Sum of Exit Vol

J Dist of Exit Vol 0% 82% 18% 36% 64% 0% 0% 0% 0% 55% 0% 45%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 283 61 607 1065 0 0 0 0 104 0 85.8569

N Transpose Exit Vols (EBL…SBR) 0 283 86 104 1065 0 607.093 0 61 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 259 79 103 1114 0 637 0 60 0 0 0

P Revised Sum of Approach Vol 0

R Revised Dist of Approach Vol 0% 77% 23% 8% 92% 0% 91% 0% 9% 0% 0% 0%

Rounded Volumes 0 250 80 100 1125 0 650 0 60 0 0 0

Site NS Steet EW Street

2 DLA East Gate Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 246 28 13 752 0 342 0 242 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 90% 10% 2% 98% 0% 59% 0% 41% 0% 0% 0%

D Approach Growth Factor

E

F Vol Based on Entry Dist. = C x E 0 306 35 18 1056 0 411 0 291 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 246 242 342 752 0 0 0 0 13 0 28

H Sum of Exit Vol

J Dist of Exit Vol 0% 50% 50% 31% 69% 0% 0% 0% 0% 32% 0% 68%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 395 388 408 897 0 0 0 0 16 0 34

N Transpose Exit Vols (EBL…SBR) 0 395 34 16 897 0 408 0 388 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 350 35 17 977 0 410 0 340 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 91% 9% 2% 98% 0% 55% 0% 45% 0% 0% 0%

Rounded Volumes 0 350 40 20 975 0 400 0 350 0 0 0

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

338 1217 697

276 1529 0 155

344 1673 0 190

0% 23%25% 9%

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

783 1305 0 50

385

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch Vols

Eastbound Exit Vols

749

0

341 1074 702 0

488 1094 0 41

25%

274 765 584

40% 20% 0%

23%0%19%

994

60%

0

297 1059 604 0

308 1263 726 0

0%4% 19% 20%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

3 Beulah St Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 195 306 10 10 581 555 134 71 47 234 11 32

B Sum of Approach Vol

C Dist of Approach Vol 38% 60% 2% 1% 51% 48% 53% 28% 19% 84% 4% 12%

D Approach Growth Factor

E 

F Vol Based on Entry Dist. = C x E 313 491 16 11 645 616 208 110 73 183 9 25

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 234 306 47 134 581 32 195 71 555 10 11 10

H Sum of Exit Vol

J Dist of Exit Vol 40% 52% 8% 18% 78% 4% 24% 9% 68% 32% 35% 32%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 265 346 53 188 816 45 170 62 483 15 16 15

N Transpose Exit Vols (EBL…SBR) 170 346 15 15 816 483 188 62 53 265 16 45

O Average Entry & Exit Vols = (F+N)/2 241 418 15 13 731 550 198 86 63 224 12 35

P Revised Sum of Approach Vol

R Revised Sist of Approach Vol 36% 62% 2% 1% 56% 43% 57% 25% 18% 83% 5% 13%

Rounded Volumes 250 425 20 10 725 550 200 90 60 225 10 40

Site NS Street EW Street

4 Gunston Rd Kingman Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 15 523 6 26 0 1318 0 8 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 3% 97% 19% 81% 0% 99% 0% 1% 0% 0% 0%

D

E 0

F Vol Based on Entry Dist. = C x E 0 17 591 7 32 0 2492 0 15 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 15 8 1318 26 0 0 0 0 6 0 523

H Sum of Exit Vol

J Dist of Exit Vol 0% 65% 35% 98% 2% 0% 0% 0% 0% 1% 0% 99%

K

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 13 7 1464 29 0 0 0 0 17 0 1515

N Transpose Exit Vols (EBL…SBR) 0 13 1515 17 29 0 1464 0 7 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 15 1053 12 30 0 1978 0 11 0 0 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 1% 99% 29% 71% 0% 99% 0% 1% 0% 0% 0%

Rounded Volumes 0 20 1050 10 30 0 1975 0 10 0 0 0

Exit Growth Factor based on rebalanced screenline east of Gunston

60% 11% 55% -22%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

19 1493 0 1533

Eastbnd Apprch Vols Westbnd Apprch Vols

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Southbnd Apprch Vols

538 32 1326 0

608 40 2507

13% 24% 89% 0%Approach Growth Factor based on rebalanced screenline east of Gunston

New Approach Vol Sum = B x D

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

511 1146 252 277

820 1273 391 217

Northbnd Apprch Vols

1068 43 1989

23 1344 0 529

-16% 11% 0% 190%

0

664 1049 715 46

675 1293 347 271

587 747 821 31

13% 40% -13% 48%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

5 Woodlawn Gorgas EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 11 232 47 1 82 14 29 2 1 17 1 10

B Sum of Approach Vol

C Dist of Approach Vol 4% 80% 16% 1% 85% 14% 91% 6% 3% 61% 4% 36%

D

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 37 777 157 1 82 14 24 2 1 14 1 8

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 17 232 1 29 82 10 11 2 14 1 1 47

H Sum of Exit Vol

J Dist of Exit Vol 7% 93% 0% 24% 68% 8% 41% 7% 52% 2% 2% 96%

K

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 15 202 1 35 98 12 14 2 17 1 1 46

N Transpose Exit Vols (EBL…SBR) 14 202 46 1 98 17 35 2 1 15 1 12

O Average Entry & Exit Vols = (F+N)/2 25 490 102 1 90 16 29 2 1 15 1 10

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 4% 79% 16% 1% 84% 15% 91% 6% 3% 57% 4% 40%

Rounded Volumes 30 500 100 0 90 20 30 0 0 20 0 10

Site NS Street EW Street

6 Gunston Rd Abbott Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 15 2 5 76 0 48 1 1116 107 44 341 3

B Sum of Approach Vol

C Dist of Approach Vol 68% 9% 23% 61% 0% 39% 0% 91% 9% 11% 88% 1%

D

E 3091 2352 2721 1219 1340 0

F Vol Based on Entry Dist. = C x E 15 2 5 20 0 12 2 2481 238 138 1071 9

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 44 2 107 1 0 3 15 1116 48 76 341 5

H Sum of Exit Vol

J Dist of Exit Vol 29% 1% 70% 25% 0% 75% 1% 95% 4% 18% 81% 1%

K

L New Exit Vol Sum = H x K//H+abs//Avg (2) 2434 1324 1879

M Vol Based on Exit Dist = J x L 36 2 88 1 0 3 31 2275 98 338 1519 22

N Transpose Exit Vols (EBL…SBR) 31 2 22 338 0 98 1 2275 88 36 1519 3

O Average Entry & Exit Vols = (F+N)/2 23 2 14 179 0 55 2 2378 163 87 1295 6

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 60% 5% 36% 76% 0% 24% 0% 94% 6% 6% 93% 0%

Rounded Volumes 20 0 20 175 0 60 0 2375 175 90 1300 10

1 Entry volumes for northbound approach based on average of volumes from growth factor and absolute volume increase.

2 Exit volumes for southbound exits based on average of volumes from growth factor and absolute volume increase.

Approach Growth Factor based on rebalanced screenline east of Gunston

Exit Growth Factor based on rebalanced screenline east of Gunston

New Appch Vol Sum = B x D//B+abs//Avg (1)

Exit Growth Factor based on rebalanced screenline east of Gunston

Approach Growth Factor based on rebalanced screenline east of Gunston

477%104%0%-18%

138823438 2542

407% 0% -17% -16%

617 107 32 26

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

126 4 2403

153

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

-13% 20% 24% -3%

218 145 33 47

1471 97 26

283297290

4 1179 422

22 124 1224 388

22 32

0% -74% 153% 214%

Eastbound Out Westbound out Northbound out Southbound Out

23

250 121 27 49
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

7 Gunston Rd Goethals Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 14 1 8 46 1 52 3 1166 66 11 410 2

B Sum of Approach Vol

C Dist of Approach Vol 61% 4% 35% 46% 1% 53% 0% 94% 5% 3% 97% 0%

D

E 122 129 125 2440 1084 1762

F Vol Based on Entry Dist. = C x E 14 1 8 58 1 66 5 2008 114 46 1708 8

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 11 1 66 3 1 2 14 1166 52 46 410 8

H Sum of Exit Vol

J Dist of Exit Vol 14% 1% 85% 50% 17% 33% 1% 95% 4% 10% 88% 2%

K

L New Exit Vol Sum = H x K//H+abs//Avg (2) 65 156 0 2649 2192 2421 2115 1288 1701

M Vol Based on Exit Dist = J x L 9 1 55 3 1 2 28 2291 102 169 1503 29

N Transpose Exit Vols (EBL…SBR) 28 1 29 169 1 102 3 2291 55 9 1503 2

O Average Entry & Exit Vols = (F+N)/2 21 1 19 113 1 84 4 2150 84 27 1606 5

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 51% 2% 46% 57% 1% 42% 0% 96% 4% 2% 98% 0%

Rounded Volumes 20 0 20 125 0 90 10 2150 90 30 1600 10

1 Entry volumes for westbound and southbound approaches based on average of volumes from growth factor and absolute volume increase.

2 Volumes for northbound and southbound exits based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

8 Gunston Rd 1st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 9 0 387 0 889 15 148 336 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 2% 0% 98% 0% 98% 2% 31% 69% 0%

D Approach Growth Factor

E 1117 901 1009

F Vol Based on Entry Dist. = C x E 0 0 0 9 0 387 0 1583 27 309 700 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 148 0 15 0 0 0 0 889 387 9 336 0

H Sum of Exit Vol

J Dist of Exit Vol 91% 0% 9% 0% 0% 0% 0% 70% 30% 3% 97% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K//H+abs//Avg (2) 796 762 779

M Vol Based on Exit Dist = J x L 148 0 15 0 0 0 0 1583 689 20 759 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 20 0 689 0 1583 15 148 759 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 15 0 538 0 1583 21 228 730 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 3% 0% 97% 0% 99% 1% 24% 76% 0%

Rounded Volumes 0 0 0 20 0 550 0 1575 20 225 725 0

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Approach Growth Factor based on rebalanced screenline east of Gunston

Exit Growth Factor based on rebalanced screenline east of Gunston

New Appch Vol Sum = B x D//B+abs//Avg (1)

New Appch Vol Sum = B x D//B+abs//Avg (1)

5530

0% 0% 78% 131%

131%78%0%0%

9581604

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 396 1610

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

78 6 1232 464

6

0%

-17% 0% 115% 356%

0 396

163 0 1276 345

163 0 2272

904 484

423

23 2127

477%72%23%

23 99 1235

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Out Westbound out Northbound out Southbound Out

40 199 2238 1638
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch Vols

Site NS Street EW Street

9 Gunston Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 18 0 124 0 480 28 125 469 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 13% 0% 87% 0% 94% 6% 21% 79% 0%

D Approach Growth Factor

E 1187

F Vol Based on Entry Dist. = C x E 0 0 0 0 0 0 0 1122 65 227 853 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 125 0 28 0 0 0 0 480 124 18 469 0

H Sum of Exit Vol

J Dist of Exit Vol 82% 0% 18% 0% 0% 0% 0% 79% 21% 4% 96% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K//H+abs//Avg (2) 1154 848 1001

M Vol Based on Exit Dist = J x L 1 0 0 0 0 0 0 819 211 37 964 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 37 0 211 0 819 0 1 964 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 19 0 106 0 970 33 114 908 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 15% 0% 85% 0% 97% 3% 11% 89% 0%

Rounded Volumes 0 0 0 20 0 100 0 975 30 125 900 0

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

10 Gunston Rd Pohick Rd/12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 123 136 46 67 184 179 177 218 57 111 123 213

B Sum of Approach Vol

C Dist of Approach Vol 40% 45% 15% 16% 43% 42% 39% 48% 13% 25% 28% 48%

D Approach Growth Factor

E New Approach Vol Sum = B x D 1059 808 933

F Vol Based on Entry Dist. = C x E 124 138 46.5152 79 218 212 189 233 61 232 257 445

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 111 136 57 177 184 213 123 218 179 67 123 46

H Sum of Exit Vol

J Dist of Exit Vol 37% 45% 19% 31% 32% 37% 24% 42% 34% 28% 52% 19%

K Exit Growth Factor

L New Exit Vol Sum = H x K 1215

M Vol Based on Exit Dist = J x L 112 138 58 156 162 188 287 509 418 96 177 66

N Transpose Exit Vols (EBL…SBR) 287 138 66 96 162 418 156 509 58 112 177 188

O Average Entry & Exit Vols = (F+N)/2 206 138 56 88 190 315 173 371 59 172 217 316

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 52% 34% 14% 15% 32% 53% 29% 62% 10% 24% 31% 45%

Rounded Volumes 200 150 60 90 200 325 175 375 60 175 225 325

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

520

44%

705603593400

82%134%-100%0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

-99%

447

308 510 483

1 0 1030

305 430 452

137%

0 124 1003 1022

1% 19% 7% 137%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

236

307 506 339

1% -12% 134%

153 0 604 487

0% 71%

0 142 508 594

0 0 1080

304 574
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

11 Gunston Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 35 48 6 4 34 103 20 265 8 30 76 31

B Sum of Approach Vol

C Dist of Approach Vol 39% 54% 7% 3% 24% 73% 7% 90% 3% 22% 55% 23%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 35 48 6 4 34 103 21 283 9 43 109 45

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 30 48 8 20 34 31 35 265 103 4 76 6

H Sum of Exit Vol

J Dist of Exit Vol 35% 56% 9% 24% 40% 36% 9% 66% 26% 5% 88% 7%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 30 48 8 20 34 31 37 283 110 6 109 9

N Transpose Exit Vols (EBL…SBR) 37 48 9 6 34 110 20 283 8 30 109 31

O Average Entry & Exit Vols = (F+N)/2 36 48 7 5 34 106 21 283 8 37 109 38

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 40% 52% 8% 3% 23% 73% 7% 91% 3% 20% 60% 21%

Rounded Volumes 40 50 10 10 40 100 20 275 10 40 100 40

Site NS Street EW Street

12 Gunston Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 2 11 22 3 38 8 276 136 7 11 44 4

B Sum of Approach Vol

C Dist of Approach Vol 6% 31% 63% 6% 78% 16% 66% 32% 2% 19% 75% 7%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 3 16 31.5806 2 22 5 299 147 8 16 63 6

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 11 11 7 276 38 4 2 136 8 3 44 22

H Sum of Exit Vol

J Dist of Exit Vol 38% 38% 24% 87% 12% 1% 1% 93% 5% 4% 64% 32%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 12 12 8 294 41 4 2 145 9 3 48 24

N Transpose Exit Vols (EBL…SBR) 2 12 24 3 41 9 294 145 8 12 48 4

O Average Entry & Exit Vols = (F+N)/2 3 14 28 3 31 7 297 146 8 14 56 5

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 6% 32% 63% 6% 77% 16% 66% 32% 2% 19% 75% 7%

Rounded Volumes 0 20 30 0 30 10 300 150 10 20 60 10

44 41 451 75

10% 7% 7% 9%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

50 29 454 85

44% -41% 8% 44%

7% 44%

18431214592

0% 0% 7% 44%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

86 85 430 124

89 141 293 137

89 141 313 197

35 49 419 59

29 318 146 69

32 339 156 75

86 85 403 86

0% 0%
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

13 Gunston Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 0 0 6 0 50 0 387 108 27 15 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 78% 22% 64% 36% 0%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 6 0 50 0 419 117 29 16 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 27 0 108 0 0 0 0 387 50 6 15 0

H Sum of Exit Vol

J Dist of Exit Vol 20% 0% 80% 0% 0% 0% 0% 89% 11% 29% 71% 0%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 27 0 108 0 0 0 0 419 54 7 16 0

N Transpose Exit Vols (EBL…SBR) 0 0 0 7 0 54 0 419 108 27 16 0

O Average Entry & Exit Vols = (F+N)/2 0 0 0 6 0 52 0 419 112 28 16 0

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 0% 0% 0% 11% 0% 89% 0% 79% 21% 63% 37% 0%

Rounded Volumes 0 0 0 10 0 50 0 425 125 30 20 0

Site 

14 Belvoir Hospital Traffic Circle EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 347 9 149 8 1 6 51 535 30 5 110 75

B Sum of Approach Vol

C Dist of Approach Vol 69% 2% 30% 53% 7% 40% 8% 87% 5% 3% 58% 39%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 347 9 149 8 1 6 42 439 25 4 88 60

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 5 9 30 51 1 75 347 535 6 8 110 149

H Sum of Exit Vol

J Dist of Exit Vol 11% 20% 68% 40% 1% 59% 39% 60% 1% 3% 41% 56%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 5 9 30 51 1 75 284 439 5 6 88 119

N Transpose Exit Vols (EBL…SBR) 284 9 119 6 1 5 51 439 30 5 88 75

O Average Entry & Exit Vols = (F+N)/2 316 9 134 7 1 5 46 439 27 4 88 67

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 69% 2% 29% 53% 7% 40% 9% 86% 5% 3% 55% 42%

Rounded Volumes 325 10 125 10 0 10 50 450 30 10 90 70

-18% -20%

459 14 512 160

532 44

0% 0% -18% -20%

9%8%0%0%

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Northbnd Apprch Vols Southbnd Apprch Vols

0% 0% 8% 9%

135 0 437 21

0 56 495 42

23

505 15 616 190

0 58

44 127 888 267

44 127 728 213

0% 0%

0 56 536 46

505 15 505 151

135 0 473
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

15 Belvoir Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 66 41 81 0 0 0 69 493 182 3 177 7

B Sum of Approach Vol

C Dist of Approach Vol 35% 22% 43% 0% 0% 0% 9% 66% 24% 2% 95% 4%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 66 41 81 0 0 0 58 411 152 2 141 6

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 3 41 182 69 0 7 66 493 0 0 177 81

H Sum of Exit Vol

J Dist of Exit Vol 1% 18% 81% 91% 0% 9% 12% 88% 0% 0% 69% 31%

K Exit Growth Factor

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 2 33 148 69 0 7 54 404 0 0 137 63

N Transpose Exit Vols (EBL…SBR) 54 33 63 0 0 0 69 404 148 2 137 7

O Average Entry & Exit Vols = (F+N)/2 60 37 72 0 0 0 63 408 150 2 139 6

P Revised Sum of Approach Vol

R Revised Dist of Approach Vol 36% 22% 42% 0% 0% 0% 10% 66% 24% 2% 94% 4%

Rounded Volumes 60 40 70 0 0 0 60 400 150 0 150 10

Site NS Street EW Street

16 Belvoir Rd 9th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 171 16 23 3 7 7 57 450 9 12 180 131

B Sum of Approach Vol

C Dist of Approach Vol 81% 8% 11% 18% 41% 41% 11% 87% 2% 4% 56% 41%

D Approach Growth Factor

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 1 0 0 1 3 3 46 362 7 9 139 101

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 12 16 9 57 7 131 171 450 7 3 180 23

H Sum of Exit Vol

J Dist of Exit Vol 32% 43% 24% 29% 4% 67% 27% 72% 1% 1% 87% 11%

K Exit Growth Factor -100% -100% -17% -3%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 0 0 0 143 375 6 3 174 22

N Transpose Exit Vols (EBL…SBR) 143 0 22 3 0 6 0 375 0 0 174 0

O Average Entry & Exit Vols = (F+N)/2 72 0 11 2 2 5 23 369 4 5 157 51

P Revised Sum of Approach Vol 83 8 395 212

R Revised Dist of Approach Vol 86% 0% 13% 26% 20% 55% 6% 93% 1% 2% 74% 24%

Rounded Volumes 70 0 10 0 0 10 20 375 10 10 150 50

-53% -20% -23%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

-19% 0%

226 76 559 258

-18% -23%

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

37 195 628 206

0

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0% -26%

188 0 744 187

0 524 199

1 8 415 250

183 76 458 199

210 17 516 323

169 621

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1480

-99%

188 0 621 149

-17% -20%

Eastbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

17 Belvoir Rd 12th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 163 0 182 0 0 0 235 266 0 0 70 121

B Sum of Approach Vol

C Dist of Approach Vol 47% 0% 53% 0% 0% 0% 47% 53% 0% 0% 37% 63%

D Approach Growth Factor -34% 0% 414% -3%

E 2576 619 1597

F Vol Based on Entry Dist. = C x E 108 0 120 0 0 0 290 329 0 0 68 117

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 235 0 121 163 266 0 0 70 182

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 66% 0% 34% 38% 62% 0% 0% 28% 72%

K Exit Growth Factor 0% -3% -20% -75%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 228 0 117 131 214 0 0 18 46

N Transpose Exit Vols (EBL…SBR) 131 0 46 0 0 0 228 214 0 0 18 117

O Average Entry & Exit Vols = (F+N)/2 119 0 83 0 0 0 259 271 0 0 43 117

P Revised Sum of Approach Vol 202 0 530 160

R Revised Dist of Approach Vol 59% 0% 41% 0% 0% 0% 49% 51% 0% 0% 27% 73%

Rounded Volumes 125 0 80 0 0 0 250 275 0 0 40 125

1 Entry volumes fornorthbound approach based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

18 Belvoir Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 46 1 44 0 0 1 54 396 6 1 153 21

B Sum of Approach Vol

C Dist of Approach Vol 51% 1% 48% 0% 0% 0% 12% 87% 1% 1% 87% 12%

D Approach Growth Factor 0% 0% 414% 11%

E 2344 574 1459

F Vol Based on Entry Dist. = C x E 46 1 44 0 0 0 173 1267 19 1 169 23

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 1 1 6 54 0 21 46 396 1 0 153 44

H Sum of Exit Vol

J Dist of Exit Vol 13% 13% 75% 72% 0% 28% 10% 89% 0% 0% 78% 22%

K Exit Growth Factor 0% 0% 414% 11%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 2277 561 1419

M Vol Based on Exit Dist = J x L 1 1 6 54 0 21 147 1269 3 0 169 49

N Transpose Exit Vols (EBL…SBR) 147 1 49 0 0 3 54 1269 6 1 169 21

O Average Entry & Exit Vols = (F+N)/2 97 1 46 0 0 2 113 1268 13 1 169 22

P Revised Sum of Approach Vol 144 2 1394 193

R Revised Dist of Approach Vol 67% 1% 32% 0% 0% 0% 8% 91% 1% 1% 88% 11%

Rounded Volumes 100 0 50 0 0 0 125 1275 10 0 175 20

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

New Appch Vol Sum = B x D//B+abs//Avg (1)

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

345 0 501 191

228 0 185

197

8 75 218

91 1 194

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

8 75 443

0 345 345 63

91 1 456 175

0 356 429 252

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

19 Belvoir Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 36 41 3 5 29 56 5 92 81 69 51 20

B Sum of Approach Vol

C Dist of Approach Vol 45% 51% 4% 6% 32% 62% 3% 52% 46% 49% 36% 14%

D Approach Growth Factor 10% -55% 0% 11%

E

F Vol Based on Entry Dist. = C x E 40 45 3.31044 2 13 25 5 92 81 76 56 22

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 69 41 81 5 29 20 36 92 56 5 51 3

H Sum of Exit Vol

J Dist of Exit Vol 36% 21% 42% 9% 54% 37% 20% 50% 30% 8% 86% 5%

K Exit Growth Factor -23% -41% 414% 0%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 946 302 624

M Vol Based on Exit Dist = J x L 53 32 63 3 17 12 122 312 190 5 51 3

N Transpose Exit Vols (EBL…SBR) 122 32 3 5 17 190 3 312 63 53 51 12

O Average Entry & Exit Vols = (F+N)/2 81 38 3 4 15 108 4 202 72 65 54 17

P Revised Sum of Approach Vol 123 126 278 136

R Revised Dist of Approach Vol 66% 31% 3% 3% 12% 85% 1% 73% 26% 48% 40% 13%

Rounded Volumes 80 40 0 10 20 100 10 200 70 70 60 20

2 Volumes for northbound exit based on average of volumes from growth factor and absolute volume increase.

Site NS Street EW Street

20 Belvoir Rd 23rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 25 0 7 0 0 0 24 57 0 0 30 18

B Sum of Approach Vol

C Dist of Approach Vol 78% 0% 22% 0% 0% 0% 30% 70% 0% 0% 63% 38%

D Approach Growth Factor 0% 0% 0% 0%

E

F Vol Based on Entry Dist. = C x E 25 0 7 0 0 0 24 57 0 0 30 18

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 24 0 18 25 57 0 0 30 7

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 57% 0% 43% 30% 70% 0% 0% 81% 19%

K Exit Growth Factor 0% 0% 0% 0%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 24 0 18 25 57 0 0 30 7

N Transpose Exit Vols (EBL…SBR) 25 0 7 0 0 0 24 57 0 0 30 18

O Average Entry & Exit Vols = (F+N)/2 25 0 7 0 0 0 24 57 0 0 30 18

P Revised Sum of Approach Vol 32 0 81 48

R Revised Dist of Approach Vol 78% 0% 22% 0% 0% 0% 30% 70% 0% 0% 63% 38%

Rounded Volumes 30 0 10 0 0 0 30 60 0 0 30 20

New Appch Vol Sum = B x D

37

0 42 82 37

32 0 81 48

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

0 42 82

Southbound Exit Vols

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

80 90 178 140

88 41 178 155

148 32 59

32 0 81 48

191 54 184 59

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

21 Theote Rd Pohick Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 0 236 59 6 573 0 475 0 43 0 0 0

B Sum of Approach Vol

C Dist of Approach Vol 0% 80% 20% 1% 99% 0% 92% 0% 8% 0% 0% 0%

D Approach Growth Factor -15% -12% 7% 0%

E

F Vol Based on Entry Dist. = C x E 0 202 50.3934 5 506 0 507 0 46 0 0 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 236 43 475 573 0 0 0 0 6 0 59

H Sum of Exit Vol

J Dist of Exit Vol 0% 85% 15% 45% 55% 0% 0% 0% 0% 9% 0% 91%

K Exit Growth Factor 1% -22% 0% 44%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 239 43 372 449 0 0 0 0 9 0 85

N Transpose Exit Vols (EBL…SBR) 0 239 85 9 449 0 372 0 43 0 0 0

O Average Entry & Exit Vols = (F+N)/2 0 220 68 7 477 0 439 0 45 0 0 0

P Revised Sum of Approach Vol 288 484 484 0

R Revised Dist of Approach Vol 0% 76% 24% 1% 99% 0% 91% 0% 9% 0% 0% 0%

Rounded Volumes 0 225 70 10 475 0 450 0 50 0 0 0

Site NS Street EW Street

22 Theote Rd 16th St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 10 27 6 16 6 84 4 279 69 10 22 4

B Sum of Approach Vol

C Dist of Approach Vol 23% 63% 14% 15% 6% 79% 1% 79% 20% 28% 61% 11%

D Approach Growth Factor 0% 0% 7% 44%

E

F Vol Based on Entry Dist. = C x E 10 27 6 16 6 84 4 298 74 14 32 6

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 10 27 69 4 6 4 10 279 84 16 22 6

H Sum of Exit Vol

J Dist of Exit Vol 9% 25% 65% 29% 43% 29% 3% 75% 23% 36% 50% 14%

K Exit Growth Factor 0% 0% 7% 44%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 10 27 69 4 6 4 11 298 90 23 32 9

N Transpose Exit Vols (EBL…SBR) 11 27 9 23 6 90 4 298 69 10 32 4

O Average Entry & Exit Vols = (F+N)/2 10 27 7 19 6 87 4 298 71 12 32 5

P Revised Sum of Approach Vol 45 112 373 49

R Revised Dist of Approach Vol 23% 60% 16% 17% 5% 77% 1% 80% 19% 25% 65% 10%

Rounded Volumes 10 30 10 20 10 90 10 300 70 10 30 10

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

43 106

New Appch Vol Sum = B x D

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

295 579 518 0

252 511 552 0

106 14 398 63

43 106 375 52

352 36

279 1048 0 65

106 14 373 44

282 821 0 94
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

23 Flagler Rd 21st St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 6 187 29 5 148 6 16 1 7 3 0 21

B Sum of Approach Vol

C Dist of Approach Vol 3% 84% 13% 3% 93% 4% 67% 4% 29% 13% 0% 88%

D Approach Growth Factor -23% -57% 0% -7%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 5 145 22.4477 2 63 3 16 1 7 3 0 20

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 3 187 7 16 148 21 6 1 6 5 0 29

H Sum of Exit Vol

J Dist of Exit Vol 2% 95% 4% 9% 80% 11% 46% 8% 46% 15% 0% 85%

K Exit Growth Factor -23% -55% -6% 0%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 2 143 5 7 67 10 6 1 6 5 0 29

N Transpose Exit Vols (EBL…SBR) 6 143 29 5 67 6 7 1 5 2 0 10

O Average Entry & Exit Vols = (F+N)/2 5 144 26 4 65 4 12 1 6 3 0 15

P Revised Sum of Approach Vol 175 73 19 17

R Revised Dist of Approach Vol 3% 82% 15% 5% 89% 6% 62% 5% 33% 15% 0% 85%

Rounded Volumes 10 150 30 10 70 10 10 0 10 0 0 20

Site NS Street EW Street

24 Mt Vernon Rd Surveyor Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 65 0 12 0 0 0 3 175 0 0 233 51

B Sum of Approach Vol

C Dist of Approach Vol 84% 0% 16% 0% 0% 0% 2% 98% 0% 0% 82% 18%

D Approach Growth Factor 37% 0% -38% -23%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 89 0 16.4678 0 0 0 2 108 0 0 178 39

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 3 0 51 65 175 0 0 233 12

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 6% 0% 94% 27% 73% 0% 0% 95% 5%

K Exit Growth Factor 0% 27% -15% -56%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 4 0 65 55 149 0 0 104 5

N Transpose Exit Vols (EBL…SBR) 55 0 5 0 0 0 4 149 0 0 104 65

O Average Entry & Exit Vols = (F+N)/2 72 0 11 0 0 0 3 128 0 0 141 52

P Revised Sum of Approach Vol 83 0 131 193

R Revised Dist of Approach Vol 87% 0% 13% 0% 0% 0% 2% 98% 0% 0% 73% 27%

Rounded Volumes 70 0 10 0 0 0 0 125 0 0 150 50

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

240 245

0 69 204 109

54

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

197 185 13 34

222 159 24 24

172 68 24 22

0

106 0 109 217

151 84 12 34

77 0 178 284

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

25 Mt Vernon Rd Gillespie Rd EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 26 13 0 4 12 31 25 130 17 0 141 1

B Sum of Approach Vol

C Dist of Approach Vol 67% 33% 0% 9% 26% 66% 15% 76% 10% 0% 99% 1%

D Approach Growth Factor -100% 0% -23% -56%

E New Approach Vol Sum = B x D

F Vol Based on Entry Dist. = C x E 0 0 0 4 12 31 19 100 13 0 63 0

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 13 17 25 12 1 26 130 31 4 141 0

H Sum of Exit Vol

J Dist of Exit Vol 0% 43% 57% 66% 32% 3% 14% 70% 17% 3% 97% 0%

K Exit Growth Factor 0% -53% -38% -57%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 13 17 12 6 0 16 80 19 2 60 0

N Transpose Exit Vols (EBL…SBR) 16 13 0 2 6 19 12 80 17 0 60 0

O Average Entry & Exit Vols = (F+N)/2 8 7 0 3 9 25 15 90 15 0 61 0

P Revised Sum of Approach Vol 15 37 120 62

R Revised Dist of Approach Vol 55% 45% 0% 8% 24% 68% 13% 75% 12% 0% 99% 1%

Rounded Volumes 10 10 0 0 10 30 20 90 20 0 60 0

Site NS Street EW Street

26 Gunston Rd 3rd St EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 4 0 5 19 0 38 2 853 5 4 342 1

B Sum of Approach Vol

C Dist of Approach Vol 0% 0% 0% 33% 0% 67% 0% 99% 1% 1% 99% 0%

D Approach Growth Factor 0% 0% 75% 131%

E 801 764 782

F Vol Based on Entry Dist. = C x E 0 0 0 19 0 38 3 1489 9 9 771 2

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 4 0 5 2 0 1 4 853 38 19 342 5

H Sum of Exit Vol

J Dist of Exit Vol 44% 0% 56% 67% 0% 33% 0% 95% 4% 5% 93% 1%

K Exit Growth Factor 0% 0% 78% 105%

L New Exit Vol Sum = H x K//H+abs//Avg (2) 751 755 753

M Vol Based on Exit Dist = J x L 4 0 5 2 0 1 7 1519 68 39 703 10

N Transpose Exit Vols (EBL…SBR) 7 0 10 39 0 68 2 1519 5 4 703 1

O Average Entry & Exit Vols = (F+N)/2 4 0 5 29 0 53 3 1504 7 7 737 2

P Revised Sum of Approach Vol 9 82 1513 745

R Revised Dist of Approach Vol 41% 0% 59% 35% 0% 65% 0% 99% 0% 1% 99% 0%

Rounded Volumes 10 0 10 30 0 50 0 1500 10 10 750 0

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

2 Volumes for southbound exit based on average of volumes from growth factor and absolute volume increase.

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

9 3 1594

9 3 895 366

9 57 860 347

9

Eastbound Exit Vols Westbound Exit Vols Northbound Exit Vols Southbound Exit Vols

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

30 18 115 62

30 38 187 145

39 47 172 142

0 47 132 63

57 1501
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FORT BELVOIR TMP TRAFFIC ANALYSIS Estimated 2017 Volumes Within Fort Belvoir - PM Alt1

Growth Factors Based on Peak Period Link Volumes

Rounding Rules: "1 to 99 Rnd  to 10x (up if >d3) >100 Rnd to 25x (up if >25+10) >100 Rnd to 25x (down if<25+11)

Actual values are displayed as whole numbers Products are based on mutiplication of actual values

Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

1/30/2014

Eastbnd Apprch VolsSite NS Street EW Street

27 Gunston Rd Jackson Loop S. EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

A Existing Volume 59 0 49 0 0 0 21 642 0 0 438 23

B Sum of Approach Vol

C Dist of Approach Vol 55% 0% 45% 0% 0% 0% 3% 97% 0% 0% 95% 5%

D Approach Growth Factor 0% 0% 71% 105%

E 946 850 898

F Vol Based on Entry Dist. = C x E 59 0 49 0 0 0 36 1095 0 0 853 45

Calculate Vols using Exit Growth Factors SBL EBT NBR NBL WBT SBR EBL NBT WBR WBL SBT EBR

G Existing Exit Vol 0 0 0 21 0 23 59 642 0 0 438 49

H Sum of Exit Vol

J Dist of Exit Vol 0% 0% 0% 48% 0% 52% 8% 92% 0% 0% 90% 10%

K Exit Growth Factor 0% 0% 75% 82%

L New Exit Vol Sum = H x K

M Vol Based on Exit Dist = J x L 0 0 0 21 0 23 103 1120 0 0 796 89

N Transpose Exit Vols (EBL…SBR) 103 0 89 0 0 0 21 1120 0 0 796 23

O Average Entry & Exit Vols = (F+N)/2 81 0 69 0 0 0 28 1108 0 0 825 34

P Revised Sum of Approach Vol 150 0 1136 858

R Revised Dist of Approach Vol 54% 0% 46% 0% 0% 0% 3% 97% 0% 0% 96% 4%

Rounded Volumes 80 0 70 0 0 0 30 1100 0 0 825 40

1 Entry volumes for southbound approach based on average of volumes from growth factor and absolute volume increase.

New Appch Vol Sum = B x D//B+abs//Avg (1)

Eastbnd Apprch Vols Westbnd Apprch Vols Northbnd Apprch Vols Southbnd Apprch Vols

0 44 701 487

0 44 1223 885

461

108 0 1131

Eastbound Out Westbound out Northbound out Southbound Out

108 0 663
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Queues Existing AM
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 819 720 51 143 80

v/c Ratio 0.38 0.45 0.12 0.06 0.11

Control Delay 10.9 0.9 4.5 3.9 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.9 0.9 4.5 3.9 5.4

Queue Length 50th (ft) 133 0 6 9 0

Queue Length 95th (ft) 181 0 14 15 14

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 2128 1583 478 2418 722

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.38 0.45 0.11 0.06 0.11

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 819 720 51 143 52 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.95

Flt Protected 1.00 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3539 1583 1770 3539 3316

Flt Permitted 1.00 1.00 0.27 1.00 0.97

Satd. Flow (perm) 3539 1583 505 3539 3316

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 819 720 51 143 52 28

RTOR Reduction (vph) 0 0 0 0 64 0

Lane Group Flow (vph) 819 720 51 143 16 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 51.9 90.0 61.5 61.5 17.5

Effective Green, g (s) 51.9 90.0 61.5 61.5 17.5

Actuated g/C Ratio 0.58 1.00 0.68 0.68 0.19

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2040 1583 402 2418 644

v/s Ratio Prot 0.23 0.01 0.04 0.00

v/s Ratio Perm c0.45 0.08

v/c Ratio 0.40 0.45 0.13 0.06 0.02

Uniform Delay, d1 10.5 0.0 5.5 4.7 29.3

Progression Factor 1.00 1.00 0.84 0.81 1.00

Incremental Delay, d2 0.6 0.9 0.1 0.0 0.1

Delay (s) 11.1 0.9 4.8 3.9 29.4

Level of Service B A A A C

Approach Delay (s) 6.3 4.1 29.4

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 812 291 312 145 29 23

v/c Ratio 0.56 0.36 0.77 0.06 0.05 0.06

Control Delay 18.8 3.2 44.8 4.3 31.0 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.8 3.2 44.8 4.3 31.0 0.3

Queue Length 50th (ft) 116 0 165 11 7 0

Queue Length 95th (ft) 164 37 238 20 19 0

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1447 819 521 2477 610 361

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.36 0.60 0.06 0.05 0.06

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 812 291 312 145 29 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 1770 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 812 291 312 145 29 23

RTOR Reduction (vph) 0 172 0 0 0 19

Lane Group Flow (vph) 812 119 312 145 29 4

Turn Type NA Perm Prot NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 3

Actuated Green, G (s) 36.8 36.8 20.7 63.0 16.0 16.0

Effective Green, g (s) 36.8 36.8 20.7 63.0 16.0 16.0

Actuated g/C Ratio 0.41 0.41 0.23 0.70 0.18 0.18

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1447 647 407 2477 610 281

v/s Ratio Prot c0.23 c0.18 0.04 c0.01

v/s Ratio Perm 0.08 0.00

v/c Ratio 0.56 0.18 0.77 0.06 0.05 0.01

Uniform Delay, d1 20.4 17.0 32.4 4.2 30.7 30.5

Progression Factor 0.80 0.72 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.6 8.4 0.0 0.1 0.1

Delay (s) 17.8 12.8 40.8 4.3 30.8 30.6

Level of Service B B D A C C

Approach Delay (s) 16.5 29.2 30.7

Approach LOS B C C

Intersection Summary

HCM 2000 Control Delay 20.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 29 662 59 150 115 7 46 534 337

v/c Ratio 0.31 0.82 0.66 0.17 0.22 0.01 0.05 0.73 0.35

Control Delay 49.9 40.5 75.7 27.9 2.9 9.6 5.5 25.4 8.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.9 40.5 75.7 27.9 2.9 9.6 5.5 25.4 8.3

Queue Length 50th (ft) 16 179 34 36 0 2 5 215 51

Queue Length 95th (ft) 44 #268 #97 62 18 8 20 #478 131

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 94 809 90 879 517 502 960 727 968

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.31 0.82 0.66 0.17 0.22 0.01 0.05 0.73 0.35

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing AM
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 509 153 59 150 115 7 19 27 534 108 229

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.91 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3417 1770 3539 1583 1770 1699 1770 1673

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.44 1.00 0.73 1.00

Satd. Flow (perm) 1770 3417 1770 3539 1583 824 1699 1354 1673

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 29 509 153 59 150 115 7 19 27 534 108 229

RTOR Reduction (vph) 0 31 0 0 0 88 0 12 0 0 76 0

Lane Group Flow (vph) 29 631 0 59 150 27 7 34 0 534 261 0

Turn Type Prot NA Prot NA Prot pm+pt NA Perm NA

Protected Phases 5 2 1 6 6 3 8 4

Permitted Phases 8 4

Actuated Green, G (s) 2.8 21.2 3.5 21.9 21.9 53.6 53.6 47.3 47.3

Effective Green, g (s) 2.8 21.2 3.5 21.9 21.9 53.6 53.6 47.3 47.3

Actuated g/C Ratio 0.03 0.22 0.04 0.23 0.23 0.57 0.57 0.50 0.50

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 52 764 65 817 365 473 960 675 834

v/s Ratio Prot 0.02 c0.18 c0.03 0.04 0.02 0.00 c0.02 0.16

v/s Ratio Perm 0.01 c0.39

v/c Ratio 0.56 0.83 0.91 0.18 0.07 0.01 0.04 0.79 0.31

Uniform Delay, d1 45.4 35.0 45.5 29.3 28.5 9.6 9.1 19.7 14.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.3 9.9 78.9 0.5 0.4 0.0 0.1 9.2 1.0

Delay (s) 57.7 45.0 124.4 29.8 28.9 9.6 9.2 28.9 15.1

Level of Service E D F C C A A C B

Approach Delay (s) 45.5 46.7 9.3 23.5

Approach LOS D D A C

Intersection Summary

HCM 2000 Control Delay 34.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 94.8 Sum of lost time (s) 22.0

Intersection Capacity Utilization 72.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 9 1067 11 17 389

v/c Ratio 0.01 0.69 0.02 0.01 0.38

Control Delay 11.9 2.8 8.5 8.3 9.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.9 2.8 8.5 8.3 9.7

Queue Length 50th (ft) 0 0 1 1 28

Queue Length 95th (ft) 5 23 10 6 54

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1707 1556 637 1819 1700

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 0.69 0.02 0.01 0.23

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 9 1067 11 17 373 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3427

Flt Permitted 1.00 1.00 0.61 1.00 0.95

Satd. Flow (perm) 3539 1583 1141 3539 3427

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 9 1067 11 17 373 16

RTOR Reduction (vph) 0 328 0 0 110 0

Lane Group Flow (vph) 9 739 11 17 279 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 24.2 37.4 30.4 30.4 13.2

Effective Green, g (s) 24.2 37.4 30.4 30.4 13.2

Actuated g/C Ratio 0.44 0.68 0.56 0.56 0.24

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1568 1243 643 1970 828

v/s Ratio Prot 0.00 c0.14 c0.00 0.00 0.08

v/s Ratio Perm 0.32 0.01

v/c Ratio 0.01 0.59 0.02 0.01 0.34

Uniform Delay, d1 8.5 4.6 5.7 5.4 17.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.8 0.0 0.0 0.2

Delay (s) 8.5 5.3 5.7 5.4 17.3

Level of Service A A A A B

Approach Delay (s) 5.4 5.5 17.3

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 54.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBR

Lane Group Flow (vph) 95 21 107 3 42 2 1 5 16

v/c Ratio 0.34 0.04 0.36 0.01 0.06 0.00 0.00 0.01 0.01

Control Delay 27.0 0.1 27.0 0.0 11.9 15.5 0.0 11.8 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.0 0.1 27.0 0.0 11.9 15.5 0.0 11.8 0.0

Queue Length 50th (ft) 32 0 36 0 8 0 0 1 0

Queue Length 95th (ft) 73 0 80 0 28 5 0 7 0

Internal Link Dist (ft) 468 451 306

Turn Bay Length (ft) 180 180 180 180 180

Base Capacity (vph) 565 606 567 643 669 921 882 649 1159

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.03 0.19 0.00 0.06 0.00 0.00 0.01 0.01

Intersection Summary

Appendix D D-163 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing AM
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 89 21 1 106 3 42 2 1 5 0 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 0.85

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1857 1583 1862 1583 1770 1863 1583 1770 1583

Flt Permitted 1.00 1.00 1.00 1.00 0.72 1.00 1.00 0.76 1.00

Satd. Flow (perm) 1857 1583 1862 1583 1333 1863 1583 1409 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 6 89 21 1 106 3 42 2 1 5 0 16

RTOR Reduction (vph) 0 0 16 0 0 3 0 0 1 0 0 10

Lane Group Flow (vph) 0 95 5 0 107 0 42 2 0 5 0 6

Turn Type Split NA pt+ov Split NA pt+ov pm+pt NA Perm pm+pt Perm

Protected Phases 4 4 4 5 3 3 3 1 5 2 1 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 6.8 14.4 7.0 7.7 27.7 25.6 25.6 24.9 24.2

Effective Green, g (s) 6.8 14.4 7.0 7.7 27.7 25.6 25.6 24.9 24.2

Actuated g/C Ratio 0.11 0.23 0.11 0.12 0.45 0.41 0.41 0.40 0.39

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 203 367 209 196 609 768 652 569 616

v/s Ratio Prot c0.05 0.00 c0.06 0.00 c0.00 0.00 0.00

v/s Ratio Perm c0.03 0.00 0.00 0.00

v/c Ratio 0.47 0.01 0.51 0.00 0.07 0.00 0.00 0.01 0.01

Uniform Delay, d1 26.0 18.4 25.9 23.8 9.8 10.7 10.7 11.2 11.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0

Delay (s) 27.7 18.4 28.1 23.8 9.8 10.7 10.7 11.2 11.6

Level of Service C B C C A B B B B

Approach Delay (s) 26.0 27.9 9.9 11.5

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 62.1 Sum of lost time (s) 22.0

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
48: Gunston Rd & Abbott Rd Site 6

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 13 106 54 29 393 37 954

v/c Ratio 0.04 0.39 0.12 0.06 0.20 0.05 0.45

Control Delay 15.3 21.9 0.6 5.7 9.0 5.5 9.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.3 21.9 0.6 5.7 9.0 5.5 9.6

Queue Length 50th (ft) 2 20 0 3 19 4 62

Queue Length 95th (ft) 14 68 0 12 75 14 212

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 200 200 350

Base Capacity (vph) 553 482 660 484 1929 683 2098

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.22 0.08 0.06 0.20 0.05 0.45

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
48: Gunston Rd & Abbott Rd Site 6

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 5 3 103 3 54 29 338 55 37 887 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 1.00 0.85 1.00 0.98 1.00 0.99

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1771 1776 1583 1770 3465 1770 3502

Flt Permitted 0.85 0.72 1.00 0.26 1.00 0.50 1.00

Satd. Flow (perm) 1539 1347 1583 489 3465 924 3502

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 5 5 3 103 3 54 29 338 55 37 887 67

RTOR Reduction (vph) 0 3 0 0 0 46 0 17 0 0 7 0

Lane Group Flow (vph) 0 10 0 0 106 8 29 376 0 37 947 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 7.8 7.8 7.8 26.3 25.2 28.7 26.4

Effective Green, g (s) 7.8 7.8 7.8 26.3 25.2 28.7 26.4

Actuated g/C Ratio 0.15 0.15 0.15 0.51 0.49 0.55 0.51

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 231 202 238 275 1685 549 1784

v/s Ratio Prot 0.00 0.11 c0.00 c0.27

v/s Ratio Perm 0.01 c0.08 0.01 0.05 0.03

v/c Ratio 0.05 0.52 0.03 0.11 0.22 0.07 0.53

Uniform Delay, d1 18.8 20.3 18.8 6.5 7.7 5.3 8.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 2.5 0.1 0.2 0.3 0.1 1.1

Delay (s) 18.9 22.7 18.8 6.7 8.0 5.3 9.7

Level of Service B C B A A A A

Approach Delay (s) 18.9 21.4 7.9 9.5

Approach LOS B C A A

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 51.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-166 Transportation Impact Analysis



Queues Existing AM
43: Gunston Rd & Goethals Rd Site 7

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 9 7 76 22 458 65 958

v/c Ratio 0.03 0.02 0.27 0.05 0.20 0.10 0.39

Control Delay 15.0 10.7 15.1 5.1 7.3 4.9 7.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.0 10.7 15.1 5.1 7.3 4.9 7.2

Queue Length 50th (ft) 2 0 12 2 21 6 56

Queue Length 95th (ft) 11 8 42 9 73 19 175

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 200 200 200

Base Capacity (vph) 725 698 620 448 2366 660 2451

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.01 0.12 0.05 0.19 0.10 0.39

Intersection Summary

Appendix D D-167 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing AM
43: Gunston Rd & Goethals Rd Site 7

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 9 1 6 56 2 18 22 402 56 65 940 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.87 0.97 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.96 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1623 1739 1770 3474 1770 3529

Flt Permitted 0.91 1.00 0.79 0.27 1.00 0.47 1.00

Satd. Flow (perm) 1693 1623 1424 507 3474 879 3529

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 9 1 6 56 2 18 22 402 56 65 940 18

RTOR Reduction (vph) 0 5 0 0 16 0 0 15 0 0 2 0

Lane Group Flow (vph) 9 2 0 0 60 0 22 443 0 65 956 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 4.4 4.4 4.4 24.0 23.4 25.6 24.2

Effective Green, g (s) 4.4 4.4 4.4 24.0 23.4 25.6 24.2

Actuated g/C Ratio 0.10 0.10 0.10 0.53 0.51 0.56 0.53

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 163 156 137 282 1778 519 1868

v/s Ratio Prot 0.00 0.00 0.13 c0.00 c0.27

v/s Ratio Perm 0.01 c0.04 0.04 0.07

v/c Ratio 0.06 0.01 0.44 0.08 0.25 0.13 0.51

Uniform Delay, d1 18.8 18.7 19.5 5.3 6.2 4.6 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 2.2 0.1 0.1 0.1 0.2

Delay (s) 18.9 18.7 21.7 5.4 6.3 4.7 7.2

Level of Service B B C A A A A

Approach Delay (s) 18.8 21.7 6.3 7.0

Approach LOS B C A A

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 45.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
1: Gunston Rd & 1st St Site 8

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 15 127 424 330 686

v/c Ratio 0.05 0.33 0.39 0.56 0.30

Control Delay 15.8 5.3 12.6 8.9 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.8 5.3 12.6 8.9 4.6

Queue Length 50th (ft) 3 0 38 31 33

Queue Length 95th (ft) 15 24 72 #71 63

Internal Link Dist (ft) 564 472 791

Turn Bay Length (ft) 200

Base Capacity (vph) 755 766 1504 591 2641

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.17 0.28 0.56 0.26

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing AM
1: Gunston Rd & 1st St Site 8

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 15 127 401 23 330 686

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3510 1770 3539

Flt Permitted 0.95 1.00 1.00 0.34 1.00

Satd. Flow (perm) 1770 1583 3510 639 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 15 127 401 23 330 686

RTOR Reduction (vph) 0 112 8 0 0 0

Lane Group Flow (vph) 15 15 416 0 330 686

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 4.8 4.8 11.7 23.7 23.7

Effective Green, g (s) 4.8 4.8 11.7 23.7 23.7

Actuated g/C Ratio 0.12 0.12 0.30 0.60 0.60

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 215 192 1039 569 2123

v/s Ratio Prot 0.01 c0.01 0.12 c0.10 0.19

v/s Ratio Perm c0.25

v/c Ratio 0.07 0.08 0.40 0.58 0.32

Uniform Delay, d1 15.4 15.4 11.1 4.5 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.3 1.4 0.1

Delay (s) 15.5 15.6 11.4 5.9 4.0

Level of Service B B B A A

Approach Delay (s) 15.6 11.4 4.6

Approach LOS B B A

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 39.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
4: Gunston Rd & 9th St Site 9

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 8 103 562 52 79 488

v/c Ratio 0.03 0.30 0.50 0.05 0.16 0.19

Control Delay 19.4 4.8 11.1 0.1 4.1 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.4 4.8 11.1 0.1 4.1 3.5

Queue Length 50th (ft) 2 0 113 0 6 22

Queue Length 95th (ft) 11 20 213 0 17 40

Internal Link Dist (ft) 1291 1285 1496

Turn Bay Length (ft) 100

Base Capacity (vph) 671 690 1079 978 487 2658

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.15 0.52 0.05 0.16 0.18

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
4: Gunston Rd & 9th St Site 9

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 103 562 52 79 488

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1863 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.30 1.00

Satd. Flow (perm) 1770 1583 1863 1583 550 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 8 103 562 52 79 488

RTOR Reduction (vph) 0 93 0 25 0 0

Lane Group Flow (vph) 8 10 562 27 79 488

Turn Type NA Prot NA Perm pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 2 6

Actuated Green, G (s) 4.5 4.5 24.7 24.7 32.4 32.4

Effective Green, g (s) 4.5 4.5 24.7 24.7 32.4 32.4

Actuated g/C Ratio 0.09 0.09 0.52 0.52 0.68 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 166 148 960 816 428 2393

v/s Ratio Prot 0.00 c0.01 c0.30 0.01 c0.14

v/s Ratio Perm 0.02 0.12

v/c Ratio 0.05 0.07 0.59 0.03 0.18 0.20

Uniform Delay, d1 19.8 19.8 8.0 5.7 3.9 2.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.9 0.0 0.2 0.0

Delay (s) 19.9 20.0 9.0 5.7 4.1 3.0

Level of Service B B A A A A

Approach Delay (s) 20.0 8.7 3.1

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 47.9 Sum of lost time (s) 16.5

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
7: Gunston Rd & Pohick Rd/12th St Site 10

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 312 310 231 83 60 164 36 129 41 159 278 43

v/c Ratio 0.72 0.70 0.30 0.33 0.19 0.32 0.09 0.22 0.05 0.30 0.47 0.07

Control Delay 28.4 32.1 3.3 19.3 24.0 4.7 12.0 19.7 0.1 14.4 22.4 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.4 32.1 3.3 19.3 24.0 4.7 12.0 19.7 0.1 14.4 22.4 0.2

Queue Length 50th (ft) 92 115 0 21 21 0 8 39 0 37 92 0

Queue Length 95th (ft) #186 192 36 46 49 34 24 83 0 78 169 0

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 434 576 761 248 472 517 423 588 804 525 596 650

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.72 0.54 0.30 0.33 0.13 0.32 0.09 0.22 0.05 0.30 0.47 0.07

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing AM
7: Gunston Rd & Pohick Rd/12th St Site 10

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 312 310 231 83 60 164 36 129 41 159 278 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.43 1.00 1.00 0.57 1.00 1.00 0.51 1.00 1.00 0.66 1.00 1.00

Satd. Flow (perm) 800 1863 1583 1065 1863 1583 958 1863 1583 1238 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 312 310 231 83 60 164 36 129 41 159 278 43

RTOR Reduction (vph) 0 0 159 0 0 132 0 0 27 0 0 30

Lane Group Flow (vph) 312 310 72 83 60 32 36 129 14 159 278 13

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 24.8 16.3 20.7 11.2 8.2 12.9 24.6 20.2 23.2 25.2 20.5 20.5

Effective Green, g (s) 24.8 16.3 20.7 11.2 8.2 12.9 24.6 20.2 23.2 25.2 20.5 20.5

Actuated g/C Ratio 0.37 0.25 0.31 0.17 0.12 0.19 0.37 0.31 0.35 0.38 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 462 458 626 212 230 439 409 568 686 509 576 490

v/s Ratio Prot c0.11 c0.17 0.01 0.02 0.03 0.01 0.01 0.07 0.00 c0.02 c0.15

v/s Ratio Perm 0.14 0.04 0.05 0.02 0.03 0.01 0.10 0.01

v/c Ratio 0.68 0.68 0.12 0.39 0.26 0.07 0.09 0.23 0.02 0.31 0.48 0.03

Uniform Delay, d1 16.0 22.6 16.2 24.0 26.3 21.8 13.4 17.2 14.1 14.0 18.5 15.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 3.9 0.1 1.2 0.6 0.1 0.1 0.9 0.0 0.4 2.9 0.1

Delay (s) 19.9 26.5 16.3 25.2 26.9 21.8 13.5 18.1 14.1 14.3 21.4 16.0

Level of Service B C B C C C B B B B C B

Approach Delay (s) 21.3 23.7 16.5 18.6

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 66.2 Sum of lost time (s) 22.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
10: Gunston Rd & 16th St Site 11

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 102 77 4 81 97 413

v/c Ratio 0.41 0.28 0.01 0.06 0.10 0.30

Control Delay 23.9 14.9 3.5 3.2 3.7 4.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.9 14.9 3.5 3.2 3.7 4.1

Queue Length 50th (ft) 27 12 0 6 8 40

Queue Length 95th (ft) 62 41 3 20 25 90

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 537 581 724 1391 990 1383

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.13 0.01 0.06 0.10 0.30

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
10: Gunston Rd & 16th St Site 11

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 44 20 3 33 41 4 74 7 97 355 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.97 0.93 1.00 0.99 1.00 0.98

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1780 1725 1770 1839 1770 1824

Flt Permitted 0.89 0.99 0.52 1.00 0.70 1.00

Satd. Flow (perm) 1611 1703 960 1839 1312 1824

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 38 44 20 3 33 41 4 74 7 97 355 58

RTOR Reduction (vph) 0 18 0 0 36 0 0 2 0 0 6 0

Lane Group Flow (vph) 0 85 0 0 41 0 4 79 0 97 407 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 7.5 7.5 43.5 43.5 43.5 43.5

Effective Green, g (s) 7.5 7.5 43.5 43.5 43.5 43.5

Actuated g/C Ratio 0.12 0.12 0.72 0.72 0.72 0.72

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 201 212 696 1333 951 1322

v/s Ratio Prot 0.04 c0.22

v/s Ratio Perm c0.05 0.02 0.00 0.07

v/c Ratio 0.42 0.19 0.01 0.06 0.10 0.31

Uniform Delay, d1 24.2 23.5 2.3 2.4 2.4 2.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.4 0.0 0.1 0.2 0.6

Delay (s) 25.7 24.0 2.3 2.5 2.7 3.5

Level of Service C C A A A A

Approach Delay (s) 25.7 24.0 2.4 3.4

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 22 2 441 0 1 0 37 46 1 0 174 8

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 22 2 441 0 1 0 37 46 1 0 174 8

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 465 1 83 1 182

Volume Left (vph) 22 0 37 0 0

Volume Right (vph) 441 0 0 1 8

Hadj (s) -0.53 0.03 0.26 -0.67 0.01

Departure Headway (s) 4.1 5.2 6.0 5.1 5.2

Degree Utilization, x 0.53 0.00 0.14 0.00 0.26

Capacity (veh/h) 840 621 548 637 639

Control Delay (s) 11.6 8.2 8.8 6.9 10.0

Approach Delay (s) 11.6 8.2 8.8 10.0

Approach LOS B A A B

Intersection Summary

Delay 10.9

Level of Service B

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
18: 23rd St & Gunston Rd Site 13
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 103 41 29 13 75 444

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 103 41 29 13 75 444

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 144 42 519

Volume Left (vph) 103 0 75

Volume Right (vph) 41 13 0

Hadj (s) 0.01 -0.15 0.06

Departure Headway (s) 5.2 4.7 4.4

Degree Utilization, x 0.21 0.06 0.64

Capacity (veh/h) 631 712 796

Control Delay (s) 9.6 8.0 14.8

Approach Delay (s) 9.6 8.0 14.8

Approach LOS A A B

Intersection Summary

Delay 13.4

Level of Service B

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout Existing AM
72: Belvoir Rd & Hospital Site 14

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Intersection

Intersection Delay (sec/veh) 32.6

Intersection LOS D

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 138 5 307 982

Demand Flow Rate (pc/h) 141 5 313 1001

Vehicles Circulating (pc/h) 475 391 99 158

Vehicles Exiting (pc/h) 684 21 517 238

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 6.4 4.3 4.8 45.1

Approach LOS A A A E

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.492 0.508 0.005 0.995

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 141 5 154 159 5 996

Capacity, Entry Lane (pc/h) 810 859 1049 1054 1004 1012

Entry HV Adjustment Factor 0.978 0.996 0.981 0.982 1.000 0.981

Flow Rate, Entry (vph) 138 5 151 156 5 977

Capacity, Entry (vph) 793 856 1029 1035 1004 992

Volume to Capacity Ratio 0.174 0.006 0.147 0.151 0.005 0.985

Control Delay (sec/veh) 6.4 4.3 4.8 4.8 3.6 45.3

Level of Service A A A A A E

95th-Percentile Queue (veh) 1 0 1 1 0 18

Appendix D D-179 Transportation Impact Analysis



Queues Existing AM
19: Belvoir Rd & Surveyor Rd Site 15

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 15 79 134 197 619

v/c Ratio 0.06 0.27 0.22 0.08 0.29

Control Delay 17.2 9.7 4.5 2.7 8.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17.2 9.7 4.5 2.7 8.9

Queue Length 50th (ft) 4 3 11 5 57

Queue Length 95th (ft) 15 29 30 16 103

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 200 200

Base Capacity (vph) 655 644 616 2613 2130

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.12 0.22 0.08 0.29

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
19: Belvoir Rd & Surveyor Rd Site 15

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 13 66 0 0 0 134 145 52 0 528 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.87 1.00 0.96 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1629 1770 3399 3461

Flt Permitted 0.95 1.00 0.34 1.00 1.00

Satd. Flow (perm) 1770 1629 635 3399 3461

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 15 13 66 0 0 0 134 145 52 0 528 91

RTOR Reduction (vph) 0 61 0 0 0 0 0 16 0 0 18 0

Lane Group Flow (vph) 15 18 0 0 0 0 134 181 0 0 601 0

Turn Type Split NA pm+pt NA NA

Protected Phases 4 4 5 2 6

Permitted Phases 2

Actuated Green, G (s) 4.0 4.0 33.6 33.6 24.5

Effective Green, g (s) 4.0 4.0 33.6 33.6 24.5

Actuated g/C Ratio 0.08 0.08 0.69 0.69 0.50

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 145 134 523 2349 1744

v/s Ratio Prot 0.01 c0.01 c0.02 0.05 c0.17

v/s Ratio Perm 0.16

v/c Ratio 0.10 0.14 0.26 0.08 0.34

Uniform Delay, d1 20.6 20.7 2.9 2.4 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.5 0.3 0.1 0.5

Delay (s) 21.0 21.2 3.1 2.5 7.8

Level of Service C C A A A

Approach Delay (s) 21.1 0.0 2.8 7.8

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 48.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 43.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
35: Belvoir Rd & 9th St Site 16

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 106 39 28 34 272 18 530

v/c Ratio 0.48 0.14 0.21 0.05 0.11 0.02 0.23

Control Delay 42.9 16.9 35.4 5.2 7.5 5.2 8.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 42.9 16.9 35.4 5.2 7.5 5.2 8.2

Queue Length 50th (ft) 59 5 11 6 26 3 75

Queue Length 95th (ft) 108 33 38 16 62 10 111

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 223 521 275 643 2404 808 2260

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.48 0.07 0.10 0.05 0.11 0.02 0.23

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
35: Belvoir Rd & 9th St Site 16

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 106 10 29 7 10 11 34 268 4 18 409 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.89 0.95 1.00 1.00 1.00 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1655 1742 1770 3531 1770 3418

Flt Permitted 0.58 1.00 0.90 0.44 1.00 0.58 1.00

Satd. Flow (perm) 1085 1655 1591 811 3531 1088 3418

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 106 10 29 7 10 11 34 268 4 18 409 121

RTOR Reduction (vph) 0 24 0 0 11 0 0 1 0 0 20 0

Lane Group Flow (vph) 106 15 0 0 17 0 34 271 0 18 510 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.3 17.3 4.4 69.5 65.5 66.7 64.1

Effective Green, g (s) 17.3 17.3 4.4 69.5 65.5 66.7 64.1

Actuated g/C Ratio 0.17 0.17 0.04 0.68 0.64 0.65 0.63

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 233 280 68 590 2269 729 2150

v/s Ratio Prot c0.03 0.01 c0.00 0.08 0.00 c0.15

v/s Ratio Perm c0.04 0.01 0.04 0.02

v/c Ratio 0.45 0.05 0.26 0.06 0.12 0.02 0.24

Uniform Delay, d1 37.5 35.4 47.2 5.3 7.0 6.1 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.1 2.0 0.0 0.1 0.0 0.3

Delay (s) 38.9 35.5 49.2 5.3 7.2 6.2 8.5

Level of Service D D D A A A A

Approach Delay (s) 38.0 49.2 6.9 8.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 101.9 Sum of lost time (s) 22.0

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 200 243 152 76 264 138

v/c Ratio 0.50 0.31 0.24 0.06 0.40 0.21

Control Delay 21.6 2.5 7.2 6.1 16.4 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.6 2.5 7.2 6.1 16.4 3.5

Queue Length 50th (ft) 52 0 18 9 59 0

Queue Length 95th (ft) 100 27 49 27 128 26

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 614 798 640 1193 657 661

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.30 0.24 0.06 0.40 0.21

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 200 243 152 76 264 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.45 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 838 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 243 152 76 264 138

RTOR Reduction (vph) 0 167 0 0 0 90

Lane Group Flow (vph) 200 76 152 76 264 48

Turn Type NA pm+ov pm+pt NA NA Perm

Protected Phases 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 8.9 15.3 28.8 28.8 16.9 16.9

Effective Green, g (s) 8.9 15.3 28.8 28.8 16.9 16.9

Actuated g/C Ratio 0.18 0.31 0.59 0.59 0.35 0.35

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 323 676 618 1101 646 549

v/s Ratio Prot c0.11 0.01 c0.03 0.04 c0.14

v/s Ratio Perm 0.03 0.11 0.03

v/c Ratio 0.62 0.11 0.25 0.07 0.41 0.09

Uniform Delay, d1 18.3 11.9 4.8 4.2 12.1 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.1 0.2 0.1 1.9 0.3

Delay (s) 21.9 11.9 5.0 4.4 14.0 11.0

Level of Service C B A A B B

Approach Delay (s) 16.4 4.8 13.0

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 48.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Existing AM
8: Belvoir Rd & 16th St Site 18

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 1 85 0 0 0 29 170 5 1 367 59

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 1 85 0 0 0 29 170 5 1 367 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 626 632 396 685 658 172 426 175

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 626 632 396 685 658 172 426 175

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 92 100 87 100 100 100 97 100

cM capacity (veh/h) 388 387 653 308 374 871 1133 1401

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 116 0 29 175 1 426

Volume Left 30 0 29 0 1 0

Volume Right 85 0 0 5 0 59

cSH 552 1700 1133 1700 1401 1700

Volume to Capacity 0.21 0.00 0.03 0.10 0.00 0.25

Queue Length 95th (ft) 20 0 2 0 0 0

Control Delay (s) 13.2 0.0 8.3 0.0 7.6 0.0

Lane LOS B A A A

Approach Delay (s) 13.2 0.0 1.2 0.0

Approach LOS B A

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
40: 21 St & Belvoir Rd Site 19
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 16 16 2 85 58 68 7 88 17 51 57 29

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 16 16 2 85 58 68 7 88 17 51 57 29

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 34 211 112 137

Volume Left (vph) 16 85 7 51

Volume Right (vph) 2 68 17 29

Hadj (s) 0.09 -0.08 -0.04 -0.02

Departure Headway (s) 4.8 4.5 4.6 4.6

Degree Utilization, x 0.05 0.26 0.14 0.18

Capacity (veh/h) 683 761 734 732

Control Delay (s) 8.1 9.0 8.4 8.6

Approach Delay (s) 8.1 9.0 8.4 8.6

Approach LOS A A A A

Intersection Summary

Delay 8.7

Level of Service A

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
52: 23rd St & Belvoir Rd Site 20

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 62 9 18 55 28 19

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 62 9 18 55 28 19

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 128 38 47

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 128 38 47

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 99 99

cM capacity (veh/h) 856 1035 1560

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 71 73 47

Volume Left 62 18 0

Volume Right 9 0 19

cSH 875 1560 1700

Volume to Capacity 0.08 0.01 0.03

Queue Length 95th (ft) 7 1 0

Control Delay (s) 9.5 1.9 0.0

Lane LOS A A

Approach Delay (s) 9.5 1.9 0.0

Approach LOS A

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Queues Existing AM
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 835 624 138 75

v/c Ratio 0.36 0.39 0.06 0.13

Control Delay 4.7 0.7 3.6 1.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 4.7 0.7 3.6 1.5

Queue Length 50th (ft) 42 0 5 0

Queue Length 95th (ft) 84 0 15 4

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft) 200

Base Capacity (vph) 2310 1583 2199 1159

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.36 0.39 0.06 0.06

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 835 624 1 137 56 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.96

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3539 1583 3538 3351

Flt Permitted 1.00 1.00 0.95 0.96

Satd. Flow (perm) 3539 1583 3368 3351

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 835 624 1 137 56 19

RTOR Reduction (vph) 0 136 0 0 65 0

Lane Group Flow (vph) 835 488 0 138 10 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 33.0 39.6 33.0 6.6

Effective Green, g (s) 33.0 39.6 33.0 6.6

Actuated g/C Ratio 0.65 0.78 0.65 0.13

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2308 1583 2196 437

v/s Ratio Prot c0.24 c0.04 0.00

v/s Ratio Perm 0.27 0.04

v/c Ratio 0.36 0.31 0.06 0.02

Uniform Delay, d1 4.0 1.6 3.2 19.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.1 0.0 0.0

Delay (s) 4.4 1.7 3.2 19.2

Level of Service A A A B

Approach Delay (s) 3.3 3.2 19.2

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 4.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 50.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Existing AM
101: 16th St & Theote Rd Site 22

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 35 8 21 17 17 4 42 6 78 445 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 2 35 8 21 17 17 4 42 6 78 445 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 684 665 453 684 667 42 461 48

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 684 665 453 684 667 42 461 48

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 90 99 93 95 98 100 95

cM capacity (veh/h) 330 360 607 318 359 1029 1100 1559

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 45 55 46 6 539

Volume Left 2 21 4 0 78

Volume Right 8 17 0 6 16

cSH 387 423 1100 1700 1559

Volume to Capacity 0.12 0.13 0.00 0.00 0.05

Queue Length 95th (ft) 10 11 0 0 4

Control Delay (s) 15.5 14.8 0.7 0.0 1.5

Lane LOS C B A A

Approach Delay (s) 15.5 14.8 0.7 1.5

Approach LOS C B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
88: 21st St & Flagler Rd Site 23

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 198 5 2 173 18 16 0 14 6 0 12

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 25 198 5 2 173 18 16 0 14 6 0 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 191 203 448 446 200 450 439 182

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 191 203 448 446 200 450 439 182

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 97 100 98 99 100 99

cM capacity (veh/h) 1383 1369 506 498 840 503 502 861

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 228 193 30 18

Volume Left 25 2 16 6

Volume Right 5 18 14 12

cSH 1383 1369 621 696

Volume to Capacity 0.02 0.00 0.05 0.03

Queue Length 95th (ft) 1 0 4 2

Control Delay (s) 1.0 0.1 11.1 10.3

Lane LOS A A B B

Approach Delay (s) 1.0 0.1 11.1 10.3

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 53 19 1 141 358 61

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 53 19 1 141 358 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 532 388 419

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 532 388 419

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 97 100

cM capacity (veh/h) 508 660 1140

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 72 142 419

Volume Left 53 1 0

Volume Right 19 0 61

cSH 541 1140 1700

Volume to Capacity 0.13 0.00 0.25

Queue Length 95th (ft) 11 0 0

Control Delay (s) 12.7 0.1 0.0

Lane LOS B A

Approach Delay (s) 12.7 0.1 0.0

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing AM
82: Gillespie Rd & Mt Vernon Rd Site 25

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 14 11 0 3 23 36 9 178 61 0 70 3

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 14 11 0 3 23 36 9 178 61 0 70 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 59 11 124 86 41 236 104 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 59 11 124 86 41 236 104 11

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 78 94 100 91 100

cM capacity (veh/h) 1545 1608 783 795 1030 555 777 1070

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 25 62 248 73

Volume Left 14 3 9 0

Volume Right 0 36 61 3

cSH 1545 1608 842 786

Volume to Capacity 0.01 0.00 0.29 0.09

Queue Length 95th (ft) 1 0 31 8

Control Delay (s) 4.1 0.4 11.1 10.0

Lane LOS A A B B

Approach Delay (s) 4.1 0.4 11.1 10.0

Approach LOS B B

Intersection Summary

Average Delay 8.8

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15
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Queues Existing AM
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 2 6 2 2 451 37 666

v/c Ratio 0.00 0.03 0.00 0.00 0.16 0.05 0.22

Control Delay 0.0 16.3 0.0 4.0 5.1 3.6 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.0 16.3 0.0 4.0 5.1 3.6 4.6

Queue Length 50th (ft) 0 1 0 0 0 0 0

Queue Length 95th (ft) 0 8 0 3 85 16 132

Internal Link Dist (ft) 374 682 991 472

Turn Bay Length (ft) 150 150

Base Capacity (vph) 788 211 1071 654 2814 776 3075

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.00 0.03 0.00 0.00 0.16 0.05 0.22

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 1 6 0 2 2 415 36 37 663 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1695 1770 1583 1770 3497 1770 3537

Flt Permitted 1.00 0.62 1.00 0.40 1.00 0.48 1.00

Satd. Flow (perm) 1737 1164 1583 742 3497 894 3537

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1 0 1 6 0 2 2 415 36 37 663 3

RTOR Reduction (vph) 0 2 0 0 2 0 0 6 0 0 0 0

Lane Group Flow (vph) 0 0 0 6 0 0 2 445 0 37 666 0

Turn Type Perm NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 0.9 7.0 7.0 33.1 32.5 34.7 33.3

Effective Green, g (s) 0.9 7.0 7.0 33.1 32.5 34.7 33.3

Actuated g/C Ratio 0.02 0.12 0.12 0.58 0.57 0.60 0.58

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 27 148 193 438 1980 561 2051

v/s Ratio Prot c0.00 0.00 0.00 0.13 c0.00 c0.19

v/s Ratio Perm 0.00 c0.00 0.00 0.04

v/c Ratio 0.00 0.04 0.00 0.00 0.22 0.07 0.32

Uniform Delay, d1 27.8 22.3 22.1 5.1 6.2 4.6 6.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.0 0.3 0.0 0.4

Delay (s) 27.8 22.4 22.1 5.2 6.5 4.6 6.7

Level of Service C C C A A A A

Approach Delay (s) 27.8 22.3 6.4 6.5

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 57.4 Sum of lost time (s) 22.0

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 36 16 52 491 568

v/c Ratio 0.14 0.04 0.08 0.16 0.21

Control Delay 17.4 0.2 3.3 2.6 5.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17.4 0.2 3.3 2.6 5.8

Queue Length 50th (ft) 5 0 0 0 0

Queue Length 95th (ft) 27 0 14 43 85

Internal Link Dist (ft) 603 1496 991

Turn Bay Length (ft) 150

Base Capacity (vph) 652 683 628 2976 2651

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.06 0.02 0.08 0.16 0.21

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 36 16 52 491 516 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3491

Flt Permitted 0.95 1.00 0.37 1.00 1.00

Satd. Flow (perm) 1770 1583 691 3539 3491

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 36 16 52 491 516 52

RTOR Reduction (vph) 0 15 0 0 9 0

Lane Group Flow (vph) 36 1 52 491 559 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 2.8 2.8 37.4 37.4 30.3

Effective Green, g (s) 2.8 2.8 37.4 37.4 30.3

Actuated g/C Ratio 0.05 0.05 0.73 0.73 0.59

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 96 86 538 2585 2065

v/s Ratio Prot 0.00 0.00 c0.14 c0.16

v/s Ratio Perm c0.02 0.07

v/c Ratio 0.38 0.01 0.10 0.19 0.27

Uniform Delay, d1 23.4 22.9 2.2 2.2 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 0.0 0.1 0.2 0.3

Delay (s) 25.8 22.9 2.3 2.3 5.4

Level of Service C C A A A

Approach Delay (s) 24.9 2.3 5.4

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 4.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 51.2 Sum of lost time (s) 16.5

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 227 70 85 974 604

v/c Ratio 0.12 0.04 0.12 0.41 0.75

Control Delay 12.0 0.1 5.2 6.4 33.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.0 0.1 5.2 6.4 33.4

Queue Length 50th (ft) 32 0 11 118 140

Queue Length 95th (ft) 62 0 38 154 181

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 1939 1583 749 2348 1257

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.04 0.11 0.41 0.48

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing PM
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 227 70 85 974 555 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 1.00 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3539 1583 1770 3539 3413

Flt Permitted 1.00 1.00 0.55 1.00 0.96

Satd. Flow (perm) 3539 1583 1020 3539 3413

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 227 70 85 974 555 49

RTOR Reduction (vph) 0 0 0 0 76 0

Lane Group Flow (vph) 227 70 85 974 528 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 48.2 90.0 59.7 59.7 19.3

Effective Green, g (s) 48.2 90.0 59.7 59.7 19.3

Actuated g/C Ratio 0.54 1.00 0.66 0.66 0.21

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1895 1583 726 2347 731

v/s Ratio Prot 0.06 0.01 c0.28 c0.15

v/s Ratio Perm 0.04 0.07

v/c Ratio 0.12 0.04 0.12 0.41 0.72

Uniform Delay, d1 10.4 0.0 5.5 7.0 32.9

Progression Factor 1.00 1.00 0.77 0.76 1.00

Incremental Delay, d2 0.1 0.1 0.1 0.5 3.5

Delay (s) 10.5 0.1 4.3 5.9 36.4

Level of Service B A A A D

Approach Delay (s) 8.0 5.7 36.4

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 15.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 246 28 13 752 342 242

v/c Ratio 0.14 0.03 0.02 0.41 0.28 0.33

Control Delay 9.6 0.1 10.8 14.2 21.2 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.6 0.1 10.8 14.2 21.2 4.2

Queue Length 50th (ft) 25 0 3 131 70 0

Queue Length 95th (ft) 40 m0 12 173 103 47

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1734 824 572 1828 1239 726

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.03 0.02 0.41 0.28 0.33

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis Existing PM
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 246 28 13 752 342 242

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.53 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 980 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 246 28 13 752 342 242

RTOR Reduction (vph) 0 16 0 0 0 155

Lane Group Flow (vph) 246 12 13 752 342 87

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 6 3

Actuated Green, G (s) 39.7 39.7 46.5 46.5 32.5 32.5

Effective Green, g (s) 39.7 39.7 46.5 46.5 32.5 32.5

Actuated g/C Ratio 0.44 0.44 0.52 0.52 0.36 0.36

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1561 698 517 1828 1239 571

v/s Ratio Prot 0.07 0.00 c0.21 c0.10

v/s Ratio Perm 0.01 0.01 0.06

v/c Ratio 0.16 0.02 0.03 0.41 0.28 0.15

Uniform Delay, d1 15.1 14.2 10.8 13.3 20.4 19.4

Progression Factor 0.69 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.0 0.0 0.7 0.6 0.6

Delay (s) 10.7 14.2 10.8 14.0 21.0 20.0

Level of Service B B B B C C

Approach Delay (s) 11.1 14.0 20.6

Approach LOS B B C

Intersection Summary

HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 195 316 10 581 555 134 118 234 43

v/c Ratio 0.75 0.20 0.10 0.66 0.58 0.69 0.16 0.84 0.11

Control Delay 51.5 15.6 38.6 32.8 4.1 54.4 9.6 55.4 12.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.5 15.6 38.6 32.8 4.1 54.4 9.6 55.4 12.2

Queue Length 50th (ft) 94 48 5 144 0 65 20 109 4

Queue Length 95th (ft) #186 93 20 #207 56 #143 51 #220 29

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 276 1550 101 874 993 201 773 309 427

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.20 0.10 0.66 0.56 0.67 0.15 0.76 0.10

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing PM
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 195 306 10 10 581 555 134 71 47 234 11 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.94 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3522 1770 3539 1583 1770 1751 1770 1655

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.68 1.00

Satd. Flow (perm) 1770 3522 1770 3539 1583 1770 1751 1269 1655

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 195 306 10 10 581 555 134 71 47 234 11 32

RTOR Reduction (vph) 0 2 0 0 0 334 0 28 0 0 25 0

Lane Group Flow (vph) 195 314 0 10 581 221 134 90 0 234 18 0

Turn Type Prot NA Prot NA custom custom NA Perm NA

Protected Phases 5 2 1 6 3 8 4

Permitted Phases 8 3 4

Actuated Green, G (s) 11.8 30.8 0.8 19.8 31.9 8.7 31.9 17.7 17.7

Effective Green, g (s) 11.8 30.8 0.8 19.8 31.9 8.7 31.9 17.7 17.7

Actuated g/C Ratio 0.15 0.39 0.01 0.25 0.40 0.11 0.40 0.22 0.22

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 261 1355 17 875 631 192 698 280 366

v/s Ratio Prot c0.11 0.09 0.01 c0.16 c0.08 0.05 0.01

v/s Ratio Perm 0.14 c0.18

v/c Ratio 0.75 0.23 0.59 0.66 0.35 0.70 0.13 0.84 0.05

Uniform Delay, d1 32.7 16.6 39.4 27.1 16.8 34.4 15.2 29.8 24.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.1 0.4 42.8 4.0 0.3 10.5 0.1 18.9 0.1

Delay (s) 43.7 17.0 82.2 31.1 17.1 44.9 15.3 48.7 24.6

Level of Service D B F C B D B D C

Approach Delay (s) 27.2 24.8 31.1 45.0

Approach LOS C C C D

Intersection Summary

HCM 2000 Control Delay 28.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 15 523 6 26 1326

v/c Ratio 0.01 0.34 0.01 0.02 0.88

Control Delay 15.0 0.8 11.7 11.6 24.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.0 0.8 11.7 11.6 24.2

Queue Length 50th (ft) 1 0 1 3 214

Queue Length 95th (ft) 8 15 7 9 #344

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1359 1530 510 1463 1552

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 0.34 0.01 0.02 0.85

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing PM
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 15 523 6 26 1318 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3440

Flt Permitted 1.00 1.00 0.61 1.00 0.95

Satd. Flow (perm) 3539 1583 1137 3539 3440

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 15 523 6 26 1318 8

RTOR Reduction (vph) 0 132 0 0 82 0

Lane Group Flow (vph) 15 391 6 26 1244 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 24.6 51.2 30.9 30.9 26.6

Effective Green, g (s) 24.6 51.2 30.9 30.9 26.6

Actuated g/C Ratio 0.36 0.75 0.45 0.45 0.39

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1270 1310 520 1596 1335

v/s Ratio Prot 0.00 c0.12 0.00 c0.01 c0.36

v/s Ratio Perm 0.13 0.01

v/c Ratio 0.01 0.30 0.01 0.02 0.93

Uniform Delay, d1 14.1 2.8 10.6 10.4 20.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.1 0.0 0.0 11.8

Delay (s) 14.1 2.9 10.6 10.4 31.9

Level of Service B A B B C

Approach Delay (s) 3.3 10.4 31.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 23.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 68.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 243 47 83 14 29 2 1 17 1 10

v/c Ratio 0.60 0.07 0.32 0.04 0.05 0.00 0.00 0.03 0.00 0.02

Control Delay 30.6 0.2 31.2 0.2 14.0 19.5 0.0 14.0 21.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.6 0.2 31.2 0.2 14.0 19.5 0.0 14.0 21.0 0.0

Queue Length 50th (ft) 93 0 32 0 7 1 0 4 0 0

Queue Length 95th (ft) 169 1 74 0 24 6 0 17 4 0

Internal Link Dist (ft) 468 451 306 338

Turn Bay Length (ft) 180 180 180 180 180

Base Capacity (vph) 594 685 514 371 558 679 694 541 619 649

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.41 0.07 0.16 0.04 0.05 0.00 0.00 0.03 0.00 0.02

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 232 47 1 82 14 29 2 1 17 1 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1859 1583 1862 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 1.00 1.00 1.00 1.00 0.72 1.00 1.00 0.76 1.00 1.00

Satd. Flow (perm) 1859 1583 1862 1583 1348 1863 1583 1409 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 11 232 47 1 82 14 29 2 1 17 1 10

RTOR Reduction (vph) 0 0 36 0 0 12 0 0 1 0 0 7

Lane Group Flow (vph) 0 243 11 0 83 2 29 2 0 17 1 3

Turn Type Split NA pm+ov Split NA pm+ov pm+pt NA Perm pm+pt NA Perm

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 2 6 6

Actuated Green, G (s) 13.5 15.8 6.7 8.0 24.8 22.5 22.5 22.8 21.5 21.5

Effective Green, g (s) 13.5 15.8 6.7 8.0 24.8 22.5 22.5 22.8 21.5 21.5

Actuated g/C Ratio 0.20 0.24 0.10 0.12 0.38 0.34 0.34 0.35 0.33 0.33

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 510 189 191 521 635 539 493 606 515

v/s Ratio Prot c0.13 0.00 c0.04 0.00 c0.00 0.00 0.00 0.00

v/s Ratio Perm 0.01 0.00 c0.02 0.00 0.01 0.00

v/c Ratio 0.64 0.02 0.44 0.01 0.06 0.00 0.00 0.03 0.00 0.01

Uniform Delay, d1 24.0 19.2 27.9 25.5 13.1 14.4 14.3 14.3 15.0 15.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Delay (s) 27.5 19.2 29.5 25.5 13.1 14.4 14.3 14.3 15.0 15.1

Level of Service C B C C B B B B B B

Approach Delay (s) 26.2 28.9 13.2 14.6

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 66.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 36.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 22 76 48 1 1223 44 344

v/c Ratio 0.08 0.28 0.11 0.00 0.53 0.10 0.14

Control Delay 16.2 20.2 0.6 5.0 12.8 5.0 6.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.2 20.2 0.6 5.0 12.8 5.0 6.4

Queue Length 50th (ft) 3 14 0 0 83 4 17

Queue Length 95th (ft) 20 52 0 2 #328 15 66

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 150 150 350

Base Capacity (vph) 508 535 682 781 2292 438 2480

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.14 0.07 0.00 0.53 0.10 0.14

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 2 5 76 0 48 1 1116 107 44 341 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.97 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1746 1770 1583 1770 3493 1770 3535

Flt Permitted 0.75 0.77 1.00 0.55 1.00 0.16 1.00

Satd. Flow (perm) 1352 1433 1583 1015 3493 292 3535

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 15 2 5 76 0 48 1 1116 107 44 341 3

RTOR Reduction (vph) 0 4 0 0 0 43 0 8 0 0 1 0

Lane Group Flow (vph) 0 18 0 0 76 5 1 1215 0 44 343 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 5.2 5.2 5.2 28.5 27.4 30.9 28.6

Effective Green, g (s) 5.2 5.2 5.2 28.5 27.4 30.9 28.6

Actuated g/C Ratio 0.10 0.10 0.10 0.55 0.53 0.60 0.56

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 136 144 160 578 1862 241 1966

v/s Ratio Prot 0.00 c0.35 c0.01 0.10

v/s Ratio Perm 0.01 c0.05 0.00 0.00 0.10

v/c Ratio 0.13 0.53 0.03 0.00 0.65 0.18 0.17

Uniform Delay, d1 21.0 21.9 20.8 5.1 8.6 5.1 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 3.5 0.1 0.0 1.8 0.4 0.2

Delay (s) 21.5 25.4 20.9 5.1 10.4 5.4 5.8

Level of Service C C C A B A A

Approach Delay (s) 21.5 23.7 10.4 5.8

Approach LOS C C B A

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 51.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 14 9 99 3 1232 11 412

v/c Ratio 0.06 0.04 0.37 0.00 0.51 0.03 0.17

Control Delay 21.7 14.6 16.8 4.0 7.4 4.1 5.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.7 14.6 16.8 4.0 7.4 4.1 5.2

Queue Length 50th (ft) 4 0 12 0 84 1 21

Queue Length 95th (ft) 20 12 57 3 245 5 67

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 150 150 150

Base Capacity (vph) 567 559 537 704 2670 340 2687

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.02 0.18 0.00 0.46 0.03 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 1 8 46 1 52 3 1166 66 11 410 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.87 0.93 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1614 1691 1770 3511 1770 3537

Flt Permitted 0.89 1.00 0.85 0.51 1.00 0.18 1.00

Satd. Flow (perm) 1652 1614 1466 951 3511 327 3537

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 14 1 8 46 1 52 3 1166 66 11 410 2

RTOR Reduction (vph) 0 7 0 0 46 0 0 5 0 0 0 0

Lane Group Flow (vph) 14 2 0 0 53 0 3 1227 0 11 412 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 6.2 6.2 6.2 34.0 33.4 34.0 33.4

Effective Green, g (s) 6.2 6.2 6.2 34.0 33.4 34.0 33.4

Actuated g/C Ratio 0.11 0.11 0.11 0.60 0.59 0.60 0.59

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 180 176 160 578 2068 211 2083

v/s Ratio Prot 0.00 0.00 c0.35 c0.00 0.12

v/s Ratio Perm 0.01 c0.04 0.00 0.03

v/c Ratio 0.08 0.01 0.33 0.01 0.59 0.05 0.20

Uniform Delay, d1 22.7 22.5 23.3 4.6 7.4 5.1 5.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.0 1.2 0.0 0.5 0.1 0.0

Delay (s) 22.9 22.5 24.5 4.6 7.8 5.2 5.5

Level of Service C C C A A A A

Approach Delay (s) 22.7 24.5 7.8 5.5

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 56.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 9 387 904 148 336

v/c Ratio 0.02 0.74 0.65 0.49 0.18

Control Delay 16.4 19.1 16.0 12.2 6.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 16.4 19.1 16.0 12.2 6.4

Queue Length 50th (ft) 2 52 120 20 23

Queue Length 95th (ft) 11 139 192 48 46

Internal Link Dist (ft) 564 468 791

Turn Bay Length (ft) 150

Base Capacity (vph) 612 682 1769 302 2403

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 0.57 0.51 0.49 0.14

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 9 387 889 15 148 336

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3530 1770 3539

Flt Permitted 0.95 1.00 1.00 0.18 1.00

Satd. Flow (perm) 1770 1583 3530 329 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 9 387 889 15 148 336

RTOR Reduction (vph) 0 159 2 0 0 0

Lane Group Flow (vph) 9 228 902 0 148 336

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 11.5 11.5 19.8 28.3 28.3

Effective Green, g (s) 11.5 11.5 19.8 28.3 28.3

Actuated g/C Ratio 0.23 0.23 0.39 0.56 0.56

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 400 358 1375 268 1971

v/s Ratio Prot 0.01 c0.14 c0.26 c0.03 0.09

v/s Ratio Perm 0.27

v/c Ratio 0.02 0.64 0.66 0.55 0.17

Uniform Delay, d1 15.3 17.8 12.7 7.1 5.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.7 1.1 2.5 0.0

Delay (s) 15.3 21.4 13.8 9.5 5.5

Level of Service B C B A A

Approach Delay (s) 21.3 13.8 6.8

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 50.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 18 124 508 125 469

v/c Ratio 0.06 0.33 0.33 0.21 0.20

Control Delay 17.2 6.1 12.1 4.8 4.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17.2 6.1 12.1 4.8 4.1

Queue Length 50th (ft) 4 0 48 10 21

Queue Length 95th (ft) 18 28 93 28 42

Internal Link Dist (ft) 1291 1285 1507

Turn Bay Length (ft) 100

Base Capacity (vph) 746 751 1766 746 2909

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.17 0.29 0.17 0.16

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 18 124 480 28 125 469

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3510 1770 3539

Flt Permitted 0.95 1.00 1.00 0.34 1.00

Satd. Flow (perm) 1770 1583 3510 640 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 18 124 480 28 125 469

RTOR Reduction (vph) 0 110 6 0 0 0

Lane Group Flow (vph) 18 14 502 0 125 469

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 4.8 4.8 15.6 26.4 26.4

Effective Green, g (s) 4.8 4.8 15.6 26.4 26.4

Actuated g/C Ratio 0.11 0.11 0.37 0.63 0.63

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 201 180 1297 542 2213

v/s Ratio Prot c0.01 0.01 c0.14 0.03 c0.13

v/s Ratio Perm 0.12

v/c Ratio 0.09 0.08 0.39 0.23 0.21

Uniform Delay, d1 16.7 16.7 9.8 3.6 3.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 0.2 0.2 0.0

Delay (s) 16.9 16.9 10.0 3.8 3.5

Level of Service B B A A A

Approach Delay (s) 16.9 10.0 3.5

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 42.2 Sum of lost time (s) 16.5

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 123 136 46 67 184 179 177 218 57 111 123 213

v/c Ratio 0.75 0.67 0.12 0.30 0.70 0.34 0.21 0.21 0.05 0.15 0.12 0.22

Control Delay 80.9 70.0 0.7 51.9 65.6 8.7 9.0 15.5 0.1 8.7 15.3 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 80.9 70.0 0.7 51.9 65.6 8.7 9.0 15.5 0.1 8.7 15.3 2.7

Queue Length 50th (ft) 96 106 0 49 144 10 48 84 0 29 47 0

Queue Length 95th (ft) #188 181 0 94 223 65 90 151 0 59 89 39

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 163 240 388 550 643 649 837 1034 1289 865 1010 955

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.57 0.12 0.12 0.29 0.28 0.21 0.21 0.04 0.13 0.12 0.22

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 123 136 46 67 184 179 177 218 57 111 123 213

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.63 1.00 1.00 0.67 1.00 1.00 0.66 1.00 1.00 0.62 1.00 1.00

Satd. Flow (perm) 1183 1863 1583 1248 1863 1583 1234 1863 1583 1150 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 123 136 46 67 184 179 177 218 57 111 123 213

RTOR Reduction (vph) 0 0 37 0 0 128 0 0 20 0 0 97

Lane Group Flow (vph) 123 136 9 67 184 51 177 218 37 111 123 116

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 13.6 13.6 23.6 17.5 17.5 25.9 79.0 69.0 80.2 75.8 67.4 67.4

Effective Green, g (s) 13.6 13.6 23.6 17.5 17.5 25.9 79.0 69.0 80.2 75.8 67.4 67.4

Actuated g/C Ratio 0.11 0.11 0.19 0.14 0.14 0.21 0.64 0.56 0.65 0.61 0.54 0.54

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 164 204 300 222 262 400 828 1035 1022 743 1011 859

v/s Ratio Prot c0.04 0.07 0.00 0.03 c0.10 0.01 c0.02 0.12 0.00 0.01 0.07

v/s Ratio Perm 0.04 0.00 0.02 0.02 c0.12 0.02 0.08 0.07

v/c Ratio 0.75 0.67 0.03 0.30 0.70 0.13 0.21 0.21 0.04 0.15 0.12 0.13

Uniform Delay, d1 53.2 53.1 41.0 48.4 50.9 40.0 9.2 13.9 8.0 10.1 13.9 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.4 8.0 0.0 0.8 8.2 0.1 0.1 0.5 0.0 0.1 0.2 0.3

Delay (s) 70.6 61.1 41.0 49.2 59.1 40.1 9.3 14.4 8.0 10.2 14.2 14.3

Level of Service E E D D E D A B A B B B

Approach Delay (s) 61.9 49.7 11.6 13.2

Approach LOS E D B B

Intersection Summary

HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 124.2 Sum of lost time (s) 22.0

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 89 141 20 273 30 107

v/c Ratio 0.34 0.39 0.02 0.21 0.04 0.08

Control Delay 19.3 10.1 3.9 4.2 3.9 3.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.3 10.1 3.9 4.2 3.9 3.1

Queue Length 50th (ft) 19 9 2 23 2 6

Queue Length 95th (ft) 49 43 8 56 10 21

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 753 843 904 1309 776 1266

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.17 0.02 0.21 0.04 0.08

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 48 6 4 34 103 20 265 8 30 76 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.90 1.00 1.00 1.00 0.96

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1810 1677 1770 1855 1770 1782

Flt Permitted 0.85 0.99 0.69 1.00 0.59 1.00

Satd. Flow (perm) 1577 1660 1281 1855 1102 1782

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 35 48 6 4 34 103 20 265 8 30 76 31

RTOR Reduction (vph) 0 5 0 0 89 0 0 1 0 0 10 0

Lane Group Flow (vph) 0 84 0 0 52 0 20 272 0 30 97 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 6.7 6.7 32.5 32.5 32.5 32.5

Effective Green, g (s) 6.7 6.7 32.5 32.5 32.5 32.5

Actuated g/C Ratio 0.14 0.14 0.67 0.67 0.67 0.67

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 219 230 863 1250 743 1201

v/s Ratio Prot c0.15 0.05

v/s Ratio Perm c0.05 0.03 0.02 0.03

v/c Ratio 0.38 0.23 0.02 0.22 0.04 0.08

Uniform Delay, d1 18.9 18.4 2.6 3.0 2.6 2.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.5 0.0 0.4 0.1 0.1

Delay (s) 20.0 19.0 2.6 3.4 2.7 2.8

Level of Service B B A A A A

Approach Delay (s) 20.0 19.0 3.3 2.8

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 48.2 Sum of lost time (s) 9.0

Intersection Capacity Utilization 45.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 2 11 22 3 38 8 276 136 7 11 44 4

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 2 11 22 3 38 8 276 136 7 11 44 4

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 35 49 412 7 59

Volume Left (vph) 2 3 276 0 11

Volume Right (vph) 22 8 0 7 4

Hadj (s) -0.33 -0.05 0.37 -0.67 0.03

Departure Headway (s) 4.9 5.1 5.1 4.1 4.8

Degree Utilization, x 0.05 0.07 0.59 0.01 0.08

Capacity (veh/h) 662 634 691 856 724

Control Delay (s) 8.1 8.5 14.0 5.9 8.2

Approach Delay (s) 8.1 8.5 13.9 8.2

Approach LOS A A B A

Intersection Summary

Delay 12.5

Level of Service B

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 6 50 387 108 27 15

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 6 50 387 108 27 15

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 56 495 42

Volume Left (vph) 6 0 27

Volume Right (vph) 50 108 0

Hadj (s) -0.48 -0.10 0.16

Departure Headway (s) 4.6 4.0 4.7

Degree Utilization, x 0.07 0.55 0.05

Capacity (veh/h) 705 891 736

Control Delay (s) 7.9 11.7 7.9

Approach Delay (s) 7.9 11.7 7.9

Approach LOS A B A

Intersection Summary

Delay 11.1

Level of Service B

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Intersection Delay (sec/veh) 11.1

Intersection LOS B

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 505 15 616 188

Demand Flow Rate (pc/h) 515 15 629 191

Vehicles Circulating (pc/h) 125 952 368 61

Vehicles Exiting (pc/h) 127 45 272 906

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 9.5 6.5 14.4 4.9

Approach LOS A A B A

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.083 0.917 0.026 0.974

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 515 15 52 577 5 186

Capacity, Entry Lane (pc/h) 1035 580 857 873 1079 1083

Entry HV Adjustment Factor 0.980 0.999 0.981 0.980 1.000 0.983

Flow Rate, Entry (vph) 505 15 51 565 5 183

Capacity, Entry (vph) 1015 580 841 856 1079 1064

Volume to Capacity Ratio 0.497 0.026 0.061 0.661 0.005 0.172

Control Delay (sec/veh) 9.5 6.5 4.9 15.3 3.4 4.9

Level of Service A A A C A A

95th-Percentile Queue (veh) 3 0 0 5 0 1
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Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 66 122 69 675 187

v/c Ratio 0.27 0.40 0.09 0.27 0.10

Control Delay 23.1 13.4 4.1 3.4 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.1 13.4 4.1 3.4 8.8

Queue Length 50th (ft) 20 12 6 28 16

Queue Length 95th (ft) 46 48 19 57 37

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 150 200

Base Capacity (vph) 531 559 780 2486 1956

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.22 0.09 0.27 0.10

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing PM
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Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 66 41 81 0 0 0 69 493 182 3 177 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.90 1.00 0.96 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1677 1770 3396 3517

Flt Permitted 0.95 1.00 0.53 1.00 0.95

Satd. Flow (perm) 1770 1677 986 3396 3332

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 66 41 81 0 0 0 69 493 182 3 177 7

RTOR Reduction (vph) 0 71 0 0 0 0 0 44 0 0 3 0

Lane Group Flow (vph) 66 51 0 0 0 0 69 631 0 0 184 0

Turn Type Split NA pm+pt NA Perm NA

Protected Phases 4 4 5 2 6

Permitted Phases 2 6

Actuated Green, G (s) 6.6 6.6 37.4 37.4 27.8

Effective Green, g (s) 6.6 6.6 37.4 37.4 27.8

Actuated g/C Ratio 0.12 0.12 0.68 0.68 0.51

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 212 201 728 2309 1684

v/s Ratio Prot c0.04 0.03 0.01 c0.19

v/s Ratio Perm 0.06 0.06

v/c Ratio 0.31 0.25 0.09 0.27 0.11

Uniform Delay, d1 22.1 22.0 3.2 3.5 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.7 0.1 0.3 0.1

Delay (s) 23.0 22.6 3.3 3.8 7.2

Level of Service C C A A A

Approach Delay (s) 22.7 0.0 3.7 7.2

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 171 39 17 57 459 12 311

v/c Ratio 0.75 0.14 0.13 0.07 0.18 0.02 0.15

Control Delay 57.1 19.5 34.9 5.0 6.4 5.3 5.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 57.1 19.5 34.9 5.0 6.4 5.3 5.5

Queue Length 50th (ft) 96 8 5 6 27 1 18

Queue Length 95th (ft) 161 35 28 25 106 8 49

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 230 577 284 764 2494 686 2122

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.07 0.06 0.07 0.18 0.02 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 171 16 23 3 7 7 57 450 9 12 180 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.91 0.94 1.00 1.00 1.00 0.94

Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1698 1744 1770 3529 1770 3316

Flt Permitted 0.53 1.00 0.93 0.53 1.00 0.49 1.00

Satd. Flow (perm) 991 1698 1634 980 3529 908 3316

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 171 16 23 3 7 7 57 450 9 12 180 131

RTOR Reduction (vph) 0 19 0 0 7 0 0 1 0 0 51 0

Lane Group Flow (vph) 171 20 0 0 10 0 57 458 0 12 260 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 17.7 17.7 2.7 72.1 66.5 63.5 62.2

Effective Green, g (s) 17.7 17.7 2.7 72.1 66.5 63.5 62.2

Actuated g/C Ratio 0.17 0.17 0.03 0.71 0.65 0.62 0.61

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 244 294 43 736 2300 576 2022

v/s Ratio Prot c0.07 0.01 c0.00 c0.13 0.00 0.08

v/s Ratio Perm c0.06 0.01 0.05 0.01

v/c Ratio 0.70 0.07 0.24 0.08 0.20 0.02 0.13

Uniform Delay, d1 38.7 35.3 48.6 4.6 7.1 7.3 8.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.8 0.1 2.8 0.0 0.2 0.0 0.1

Delay (s) 47.4 35.3 51.5 4.7 7.3 7.3 8.6

Level of Service D D D A A A A

Approach Delay (s) 45.2 51.5 7.0 8.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 102.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 163 182 235 266 70 121

v/c Ratio 0.46 0.23 0.35 0.25 0.11 0.19

Control Delay 21.6 2.4 7.4 6.5 13.1 2.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.6 2.4 7.4 6.5 13.1 2.7

Queue Length 50th (ft) 41 0 28 32 13 0

Queue Length 95th (ft) 84 24 67 75 39 19

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 581 784 672 1071 614 628

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.23 0.35 0.25 0.11 0.19

Intersection Summary

Appendix D D-230 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 163 182 235 266 70 121

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 988 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 163 182 235 266 70 121

RTOR Reduction (vph) 0 101 0 0 0 81

Lane Group Flow (vph) 163 81 235 266 70 40

Turn Type NA pt+ov pm+pt NA NA Perm

Protected Phases 4 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.7 21.7 28.1 28.1 16.1 16.1

Effective Green, g (s) 9.7 21.7 28.1 28.1 16.1 16.1

Actuated g/C Ratio 0.20 0.44 0.58 0.58 0.33 0.33

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 351 703 673 1072 614 522

v/s Ratio Prot c0.09 0.05 c0.05 0.14 0.04

v/s Ratio Perm c0.15 0.03

v/c Ratio 0.46 0.12 0.35 0.25 0.11 0.08

Uniform Delay, d1 17.3 7.9 5.4 5.1 11.4 11.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 0.3 0.6 0.4 0.3

Delay (s) 18.2 8.0 5.8 5.7 11.8 11.5

Level of Service B A A A B B

Approach Delay (s) 12.8 5.7 11.6

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 9.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 48.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 46 1 44 0 0 1 54 396 6 1 153 21

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 46 1 44 0 0 1 54 396 6 1 153 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 670 676 164 706 683 399 174 402

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 670 676 164 706 683 399 174 402

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 87 100 95 100 100 100 96 100

cM capacity (veh/h) 359 361 881 322 357 651 1403 1157

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 91 1 54 402 1 174

Volume Left 46 0 54 0 1 0

Volume Right 44 1 0 6 0 21

cSH 503 651 1403 1700 1157 1700

Volume to Capacity 0.18 0.00 0.04 0.24 0.00 0.10

Queue Length 95th (ft) 16 0 3 0 0 0

Control Delay (s) 13.7 10.5 7.7 0.0 8.1 0.0

Lane LOS B B A A

Approach Delay (s) 13.7 10.5 0.9 0.0

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 36 41 3 5 29 56 5 92 81 69 51 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 36 41 3 5 29 56 5 92 81 69 51 20

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 80 90 178 140

Volume Left (vph) 36 5 5 69

Volume Right (vph) 3 56 81 20

Hadj (s) 0.10 -0.33 -0.23 0.05

Departure Headway (s) 4.8 4.4 4.2 4.6

Degree Utilization, x 0.11 0.11 0.21 0.18

Capacity (veh/h) 686 751 808 748

Control Delay (s) 8.4 7.9 8.4 8.5

Approach Delay (s) 8.4 7.9 8.4 8.5

Approach LOS A A A A

Intersection Summary

Delay 8.3

Level of Service A

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 25 7 24 57 30 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 25 7 24 57 30 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 144 39 48

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 144 39 48

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 99 98

cM capacity (veh/h) 835 1033 1559

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 32 81 48

Volume Left 25 24 0

Volume Right 7 0 18

cSH 872 1559 1700

Volume to Capacity 0.04 0.02 0.03

Queue Length 95th (ft) 3 1 0

Control Delay (s) 9.3 2.3 0.0

Lane LOS A A

Approach Delay (s) 9.3 2.3 0.0

Approach LOS A

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 21.0% ICU Level of Service A

Analysis Period (min) 15
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Queues Existing PM
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 236 59 579 518

v/c Ratio 0.12 0.06 0.31 0.59

Control Delay 6.1 0.1 7.0 14.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 6.1 0.1 7.0 14.7

Queue Length 50th (ft) 14 0 40 47

Queue Length 95th (ft) 33 0 80 82

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft)

Base Capacity (vph) 1942 934 1849 1668

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.12 0.06 0.31 0.31

Intersection Summary

Appendix D D-235 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 236 59 6 573 475 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3539 1583 3537 3412

Flt Permitted 1.00 1.00 0.95 0.96

Satd. Flow (perm) 3539 1583 3370 3412

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 236 59 6 573 475 43

RTOR Reduction (vph) 0 27 0 0 113 0

Lane Group Flow (vph) 236 32 0 579 405 0

Turn Type NA Perm pm+pt NA NA

Protected Phases 2 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 26.6 26.6 26.6 10.8

Effective Green, g (s) 26.6 26.6 26.6 10.8

Actuated g/C Ratio 0.55 0.55 0.55 0.22

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1944 869 1852 761

v/s Ratio Prot 0.07 c0.12

v/s Ratio Perm 0.02 c0.17

v/c Ratio 0.12 0.04 0.31 0.53

Uniform Delay, d1 5.3 5.0 5.9 16.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 0.7

Delay (s) 5.4 5.1 6.0 17.3

Level of Service A A A B

Approach Delay (s) 5.3 6.0 17.3

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 48.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Existing PM
101: 16th St & Theote Rd Site 22

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 27 6 16 6 84 4 279 69 10 22 4

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 27 6 16 6 84 4 279 69 10 22 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 418 400 24 350 333 279 26 348

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 418 400 24 350 333 279 26 348

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 95 99 97 99 89 100 99

cM capacity (veh/h) 477 532 1052 573 581 760 1588 1211

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 43 106 283 69 36

Volume Left 10 16 4 0 10

Volume Right 6 84 0 69 4

cSH 556 712 1588 1700 1211

Volume to Capacity 0.08 0.15 0.00 0.04 0.01

Queue Length 95th (ft) 6 13 0 0 1

Control Delay (s) 12.0 10.9 0.1 0.0 2.3

Lane LOS B B A A

Approach Delay (s) 12.0 10.9 0.1 2.3

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 29.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing PM
88: 21st St & Flagler Rd Site 23

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 6 187 29 5 148 6 16 1 7 3 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 6 187 29 5 148 6 16 1 7 3 0 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 154 216 396 378 202 382 389 151

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 154 216 396 378 202 382 389 151

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 97 100 99 99 100 98

cM capacity (veh/h) 1426 1354 548 550 839 567 542 895

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 222 159 24 24

Volume Left 6 5 16 3

Volume Right 29 6 7 21

cSH 1426 1354 610 835

Volume to Capacity 0.00 0.00 0.04 0.03

Queue Length 95th (ft) 0 0 3 2

Control Delay (s) 0.2 0.3 11.1 9.4

Lane LOS A A B A

Approach Delay (s) 0.2 0.3 11.1 9.4

Approach LOS B A

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 25.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing PM
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 65 12 3 175 233 51

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 65 12 3 175 233 51

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 440 258 284

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 440 258 284

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 98 100

cM capacity (veh/h) 573 780 1278

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 77 178 284

Volume Left 65 3 0

Volume Right 12 0 51

cSH 598 1278 1700

Volume to Capacity 0.13 0.00 0.17

Queue Length 95th (ft) 11 0 0

Control Delay (s) 11.9 0.2 0.0

Lane LOS B A

Approach Delay (s) 11.9 0.2 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 26.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Existing PM
82: Gillespie Rd & Mt Vernon Rd Site 25

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 26 13 0 4 12 31 25 130 17 0 141 1

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 26 13 0 4 12 31 25 130 17 0 141 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 43 13 172 100 28 182 116 13

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 43 13 172 100 28 182 116 13

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 96 83 98 100 81 100

cM capacity (veh/h) 1566 1606 668 774 1048 658 759 1067

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 39 47 172 142

Volume Left 26 4 25 0

Volume Right 0 31 17 1

cSH 1566 1606 777 761

Volume to Capacity 0.02 0.00 0.22 0.19

Queue Length 95th (ft) 1 0 21 17

Control Delay (s) 4.9 0.6 11.0 10.8

Lane LOS A A B B

Approach Delay (s) 4.9 0.6 11.0 10.8

Approach LOS B B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 35.5% ICU Level of Service A

Analysis Period (min) 15

Appendix D D-240 Transportation Impact Analysis



Queues Existing PM
104: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 9 19 38 2 858 4 343

v/c Ratio 0.03 0.12 0.11 0.00 0.29 0.01 0.11

Control Delay 0.2 27.1 0.7 3.5 4.2 3.5 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.2 27.1 0.7 3.5 4.2 3.5 3.7

Queue Length 50th (ft) 0 7 0 0 0 0 0

Queue Length 95th (ft) 0 24 0 2 166 3 62

Internal Link Dist (ft) 670 619 983 468

Turn Bay Length (ft) 150 150

Base Capacity (vph) 569 152 755 868 3010 541 3013

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.13 0.05 0.00 0.29 0.01 0.11

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing PM
104: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 0 5 19 0 38 2 853 5 4 342 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1686 1770 1583 1770 3536 1770 3538

Flt Permitted 1.00 0.61 1.00 0.55 1.00 0.31 1.00

Satd. Flow (perm) 1723 1135 1583 1016 3536 577 3538

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 4 0 5 19 0 38 2 853 5 4 342 1

RTOR Reduction (vph) 0 9 0 0 34 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 19 4 0 2 858 0 4 343 0

Turn Type Perm NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 2.1 8.3 8.3 50.8 50.1 50.8 50.1

Effective Green, g (s) 2.1 8.3 8.3 50.8 50.1 50.8 50.1

Actuated g/C Ratio 0.03 0.11 0.11 0.67 0.66 0.67 0.66

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 47 130 173 689 2343 398 2344

v/s Ratio Prot c0.00 0.00 0.00 c0.24 c0.00 0.10

v/s Ratio Perm 0.00 c0.01 0.00 0.01

v/c Ratio 0.01 0.15 0.02 0.00 0.37 0.01 0.15

Uniform Delay, d1 35.7 30.5 30.0 4.1 5.7 4.1 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.1 0.0 0.4 0.0 0.1

Delay (s) 35.8 31.0 30.1 4.1 6.1 4.1 4.9

Level of Service D C C A A A A

Approach Delay (s) 35.8 30.4 6.1 4.9

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 75.6 Sum of lost time (s) 22.0

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 59 49 21 642 461

v/c Ratio 0.22 0.13 0.03 0.24 0.18

Control Delay 19.0 0.7 4.2 3.8 5.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 19.0 0.7 4.2 3.8 5.5

Queue Length 50th (ft) 14 0 2 34 22

Queue Length 95th (ft) 38 0 8 62 74

Internal Link Dist (ft) 885 1507 983

Turn Bay Length (ft) 150

Base Capacity (vph) 621 659 643 2676 2512

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.10 0.07 0.03 0.24 0.18

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing PM
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 59 49 21 642 438 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3513

Flt Permitted 0.95 1.00 0.41 1.00 1.00

Satd. Flow (perm) 1770 1583 772 3539 3513

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 59 49 21 642 438 23

RTOR Reduction (vph) 0 45 0 0 4 0

Lane Group Flow (vph) 59 4 21 642 457 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 4.8 4.8 37.8 37.8 31.4

Effective Green, g (s) 4.8 4.8 37.8 37.8 31.4

Actuated g/C Ratio 0.09 0.09 0.71 0.71 0.59

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 158 141 561 2495 2057

v/s Ratio Prot 0.00 0.00 c0.18 0.13

v/s Ratio Perm c0.03 0.03

v/c Ratio 0.37 0.03 0.04 0.26 0.22

Uniform Delay, d1 23.0 22.3 2.6 2.8 5.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.1 0.0 0.2 0.2

Delay (s) 24.5 22.4 2.7 3.1 5.5

Level of Service C C A A A

Approach Delay (s) 23.5 3.1 5.5

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 5.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 53.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy 2/26/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 3587 17 42 937 122 30 5 177 76 3 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.76 1.00 1.00 0.75 1.00 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1408 1863 1583 1359 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 57 3587 17 42 937 122 30 5 177 76 3 21

RTOR Reduction (vph) 0 0 0 0 0 25 0 0 62 0 0 19

Lane Group Flow (vph) 57 3587 17 42 937 97 30 5 115 76 3 2

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 13.9 235.4 235.4 11.1 232.6 232.6 26.4 26.4 26.4 26.4 26.4 26.4

Effective Green, g (s) 13.9 235.4 235.4 11.1 232.6 232.6 26.4 26.4 26.4 26.4 26.4 26.4

Actuated g/C Ratio 0.05 0.80 0.80 0.04 0.79 0.79 0.09 0.09 0.09 0.09 0.09 0.09

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 84 4073 1263 67 4024 1248 126 167 142 122 167 142

v/s Ratio Prot c0.03 c0.71 0.02 0.18 0.00 0.00

v/s Ratio Perm 0.01 0.06 0.02 c0.07 0.06 0.00

v/c Ratio 0.68 0.88 0.01 0.63 0.23 0.08 0.24 0.03 0.81 0.62 0.02 0.01

Uniform Delay, d1 137.8 19.8 5.9 139.4 7.8 6.8 124.4 122.1 131.3 129.0 121.9 121.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.7 2.6 0.0 12.4 0.0 0.0 1.0 0.1 28.3 9.5 0.0 0.0

Delay (s) 153.5 22.4 5.9 151.8 7.9 6.8 125.4 122.1 159.6 138.5 122.0 121.9

Level of Service F C A F A A F F F F F F

Approach Delay (s) 24.3 13.3 153.9 134.5

Approach LOS C B F F

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 293.9 Sum of lost time (s) 21.0

Intersection Capacity Utilization 102.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D 2/22/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1354 1 67 2 1 2 212 1078 1 1 599 122

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1685 1583 1770 1676 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.19 1.00 0.17 1.00 1.00

Satd. Flow (perm) 1681 1685 1583 1770 1676 349 3539 310 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1354 1 67 2 1 2 212 1078 1 1 599 122

RTOR Reduction (vph) 0 0 26 0 2 0 0 0 0 0 0 35

Lane Group Flow (vph) 677 678 41 2 1 0 212 1079 0 1 599 87

Turn Type Split NA pt+ov Split NA pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 75.5 75.5 99.0 1.2 1.2 61.8 61.8 38.3 38.3 113.8

Effective Green, g (s) 75.5 75.5 99.0 1.2 1.2 61.8 61.8 38.3 38.3 113.8

Actuated g/C Ratio 0.47 0.47 0.62 0.01 0.01 0.39 0.39 0.24 0.24 0.71

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 2.0 2.0 4.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 793 795 979 13 13 281 1367 74 847 1126

v/s Ratio Prot c0.40 0.40 0.03 c0.00 0.00 0.08 c0.30 0.17 0.04

v/s Ratio Perm 0.21 0.00 0.02

v/c Ratio 0.85 0.85 0.04 0.15 0.08 0.75 0.79 0.01 0.71 0.08

Uniform Delay, d1 37.4 37.3 11.9 78.9 78.9 37.0 43.4 46.4 55.7 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.13 0.90 0.94 1.01 1.23

Incremental Delay, d2 9.7 9.6 0.0 2.0 0.9 10.4 4.2 0.3 4.8 0.1

Delay (s) 47.1 47.0 12.0 80.9 79.8 52.1 43.1 44.0 61.3 8.7

Level of Service D D B F E D D D E A

Approach Delay (s) 45.4 80.2 44.6 52.4

Approach LOS D F D D

Intersection Summary

HCM Average Control Delay 46.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 109.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B 2/22/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 159 11 204 3 1 6 48 2356 2 9 523 268

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1696 1583 1795 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.96 1.00 0.96 1.00 0.42 1.00 0.04 1.00 1.00

Satd. Flow (perm) 1681 1696 1583 1795 1583 786 3539 69 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 159 11 204 3 1 6 48 2356 2 9 523 268

RTOR Reduction (vph) 0 0 177 0 0 6 0 0 0 0 0 0

Lane Group Flow (vph) 84 86 27 0 4 0 48 2358 0 9 523 268

Turn Type Split NA pm+ov Split NA pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 13.5 13.5 21.5 2.8 4.2 122.3 114.3 109.1 107.7 160.0

Effective Green, g (s) 13.5 13.5 21.5 2.8 4.2 122.3 114.3 109.1 107.7 160.0

Actuated g/C Ratio 0.08 0.08 0.13 0.02 0.03 0.76 0.71 0.68 0.67 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 143 282 31 42 650 2528 62 2382 1583

v/s Ratio Prot 0.05 c0.05 0.00 0.00 0.00 0.00 c0.67 0.00 0.15

v/s Ratio Perm 0.01 0.00 0.05 0.10 c0.17

v/c Ratio 0.59 0.60 0.10 0.13 0.00 0.07 0.93 0.15 0.22 0.17

Uniform Delay, d1 70.6 70.7 60.7 77.4 75.9 4.8 19.6 32.9 10.0 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 2.06 1.00 0.53 0.28 1.00

Incremental Delay, d2 6.5 6.9 0.2 1.9 0.0 0.0 4.9 1.0 0.2 0.2

Delay (s) 77.0 77.6 60.9 79.3 75.9 10.0 24.5 18.5 3.1 0.2

Level of Service E E E E E A C B A A

Approach Delay (s) 68.4 77.3 24.3 2.3

Approach LOS E E C A

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBT

Lane Group Flow (vph) 234 2594 3 1398 123 189

v/c Ratio 0.63 0.74 0.04 0.68 0.17 0.61

Control Delay 45.4 11.3 22.7 26.4 4.6 34.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 45.4 11.3 22.7 26.4 4.6 34.9

Queue Length 50th (ft) 127 315 1 246 0 65

Queue Length 95th (ft) 261 478 8 391 37 170

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 640 425 600

Base Capacity (vph) 718 5085 176 4754 1488 564

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.51 0.02 0.29 0.08 0.34

Intersection Summary

Appendix D D-250 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing AM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 234 2594 0 3 0 1398 123 64 0 125 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 8.0 8.0 8.0 8.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98

Satd. Flow (prot) 1770 5085 1770 5085 1583 1668

Flt Permitted 0.95 1.00 0.10 1.00 1.00 0.98

Satd. Flow (perm) 1770 5085 188 5085 1583 1668

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 234 2594 0 3 0 1398 123 64 0 125 0 0

RTOR Reduction (vph) 0 0 0 0 0 0 73 0 59 0 0 0

Lane Group Flow (vph) 234 2594 0 0 3 1398 50 0 130 0 0 0

Turn Type Prot NA Perm Perm NA Perm Perm NA

Protected Phases 5 2 6 7

Permitted Phases 6 6 6 7

Actuated Green, G (s) 20.3 67.0 39.7 39.7 39.7 14.7

Effective Green, g (s) 20.3 67.0 39.7 39.7 39.7 14.7

Actuated g/C Ratio 0.21 0.69 0.41 0.41 0.41 0.15

Clearance Time (s) 7.0 8.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 4.0 3.0 3.0 3.0 3.0 4.0

Lane Grp Cap (vph) 371 3523 77 2087 649 253

v/s Ratio Prot 0.13 c0.51 0.27

v/s Ratio Perm 0.02 0.03 0.08

v/c Ratio 0.63 0.74 0.04 0.67 0.08 0.51

Uniform Delay, d1 34.8 9.3 17.1 23.2 17.4 37.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.8 0.2 0.8 0.1 2.3

Delay (s) 38.7 10.1 17.3 24.0 17.4 40.0

Level of Service D B B C B D

Approach Delay (s) 12.5 23.5 40.0 0.0

Approach LOS B C D A

Intersection Summary

HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 96.7 Sum of lost time (s) 22.0

Intersection Capacity Utilization 105.5% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing AM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 3

Movement SBR

Lane Configurations

Volume (vph) 0

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 1.00

Adj. Flow (vph) 0

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
350: Frontier Drive/Frontier Dr & Ramp C/Ramp D 2/22/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 492 0 690 0 0 0 0 235 149 149 515 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 492 0 690 0 0 0 0 235 149 149 515 0

RTOR Reduction (vph) 0 0 376 0 0 0 0 0 120 0 0 0

Lane Group Flow (vph) 246 246 314 0 0 0 0 235 29 149 515 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 35.3 35.3 35.3 24.2 24.2 42.5 42.5

Effective Green, g (s) 35.3 35.3 35.3 24.2 24.2 42.5 42.5

Actuated g/C Ratio 0.29 0.29 0.29 0.20 0.20 0.35 0.35

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 482 482 454 1261 311 1186 1223

v/s Ratio Prot 0.15 0.15 c0.04 0.04 c0.15

v/s Ratio Perm c0.20 0.02

v/c Ratio 0.51 0.51 0.69 0.19 0.09 0.13 0.42

Uniform Delay, d1 36.6 36.6 39.0 41.2 40.4 27.5 30.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.09 0.09

Incremental Delay, d2 0.9 0.9 4.5 0.1 0.2 0.0 0.2

Delay (s) 37.5 37.5 43.5 41.3 40.6 2.6 2.9

Level of Service D D D D D A A

Approach Delay (s) 41.0 0.0 41.0 2.8

Approach LOS D A D A

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 123.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
35: Frontier Dr & Ramp A/Ramp B 2/22/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 42 1 725 99 627 0 0 919 162

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1689 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1689 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 42 1 725 99 627 0 0 919 162

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 91

Lane Group Flow (vph) 0 0 0 21 22 725 99 627 0 0 919 71

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 6.1 6.1 123.0 66.5 66.5 29.4 29.4

Effective Green, g (s) 6.1 6.1 123.0 66.5 66.5 29.4 29.4

Actuated g/C Ratio 0.05 0.05 1.00 0.54 0.54 0.24 0.24

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 84 1583 1856 1913 1532 378

v/s Ratio Prot 0.01 0.01 0.03 0.18 c0.14

v/s Ratio Perm c0.46 0.04

v/c Ratio 0.25 0.26 0.46 0.05 0.33 0.60 0.19

Uniform Delay, d1 56.3 56.3 0.0 13.4 15.8 41.6 37.3

Progression Factor 1.00 1.00 1.00 0.17 0.19 1.00 1.00

Incremental Delay, d2 1.6 1.7 1.0 0.0 0.1 0.6 0.2

Delay (s) 57.9 57.9 1.0 2.3 3.2 42.2 37.5

Level of Service E E A A A D D

Approach Delay (s) 0.0 4.1 3.1 41.5

Approach LOS A A A D

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 123.0 Sum of lost time (s) 7.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd 2/22/2013

SILNO 4 (Springfield 4) AM RT 2:52 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 556 925 485 84 990 173 751 554 81 102 278 244

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 556 925 485 84 990 173 751 554 81 102 278 244

RTOR Reduction (vph) 0 0 233 0 0 82 0 0 62 0 0 223

Lane Group Flow (vph) 556 925 252 84 990 91 751 554 19 102 278 21

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 29.2 70.0 70.0 13.0 53.8 53.8 34.0 37.8 37.8 10.2 14.0 14.0

Effective Green, g (s) 29.2 70.0 70.0 13.0 53.8 53.8 34.0 37.8 37.8 10.2 14.0 14.0

Actuated g/C Ratio 0.18 0.44 0.44 0.08 0.34 0.34 0.21 0.24 0.24 0.06 0.09 0.09

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 623 1541 689 144 1190 530 768 836 373 219 310 138

v/s Ratio Prot c0.16 0.26 0.05 c0.28 c0.21 0.16 0.03 c0.08

v/s Ratio Perm 0.16 0.06 0.01 0.01

v/c Ratio 0.89 0.60 0.37 0.58 0.83 0.17 0.98 0.66 0.05 0.47 0.90 0.15

Uniform Delay, d1 63.9 34.3 30.1 70.9 48.9 37.4 62.6 55.3 47.2 72.3 72.3 67.5

Progression Factor 1.00 1.00 1.00 1.29 0.67 0.58 1.04 0.81 1.65 1.00 1.05 2.02

Incremental Delay, d2 15.4 1.7 1.5 5.0 5.9 0.6 18.9 1.1 0.0 1.5 25.8 0.5

Delay (s) 79.3 36.1 31.6 96.8 38.8 22.2 83.9 45.9 77.9 73.9 101.7 136.6

Level of Service E D C F D C F D E E F F

Approach Delay (s) 47.2 40.4 68.3 110.8

Approach LOS D D E F

Intersection Summary

HCM Average Control Delay 58.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
7: Rolling Road/Barta Rd 2/22/2013

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 554 1 381 1 0 1 0 595 4 1 98 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 0.85 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1506 1504 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.34 1.00

Satd. Flow (perm) 3433 1506 1504 1770 1583 3539 1583 626 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 554 1 381 1 0 1 0 595 4 1 98 0

RTOR Reduction (vph) 0 151 150 0 0 1 0 0 2 0 0 0

Lane Group Flow (vph) 554 41 40 1 0 0 0 595 2 1 98 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 27.3 27.3 27.3 6.6 8.0 66.7 66.7 63.9 63.9

Effective Green, g (s) 27.3 27.3 27.3 6.6 8.0 66.7 66.7 63.9 63.9

Actuated g/C Ratio 0.21 0.21 0.21 0.05 0.06 0.51 0.51 0.49 0.49

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 721 316 316 90 97 1816 812 320 1740

v/s Ratio Prot c0.16 0.03 0.03 c0.00 0.00 c0.17 0.00 c0.03

v/s Ratio Perm 0.00 0.00

v/c Ratio 0.77 0.13 0.13 0.01 0.00 0.33 0.00 0.00 0.06

Uniform Delay, d1 48.4 41.7 41.7 58.6 57.2 18.5 15.4 17.5 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.11 0.01 1.00 1.00

Incremental Delay, d2 4.9 0.2 0.2 0.0 0.0 0.5 0.0 0.0 0.1

Delay (s) 53.3 41.9 41.9 58.7 57.3 2.5 0.2 17.5 17.3

Level of Service D D D E E A A B B

Approach Delay (s) 48.6 58.0 2.5 17.3

Approach LOS D E A B

Intersection Summary

HCM Average Control Delay 29.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
9: Barta Rd/Rolling Road & Ramp B 2/22/2013

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 96 257 768 0 0 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.90 1.00 1.00

Flt Protected 0.99 1.00 1.00

Satd. Flow (prot) 1657 3539 5085

Flt Permitted 0.99 1.00 1.00

Satd. Flow (perm) 1657 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 96 257 768 0 0 38

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 353 0 768 0 0 38

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 15.6 35.4 35.4

Effective Green, g (s) 15.6 35.4 35.4

Actuated g/C Ratio 0.24 0.54 0.54

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 398 1927 2769

v/s Ratio Prot c0.21 c0.22 0.01

v/s Ratio Perm

v/c Ratio 0.89 0.40 0.01

Uniform Delay, d1 23.8 8.6 6.8

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 20.4 0.6 0.0

Delay (s) 44.3 9.2 6.8

Level of Service D A A

Approach Delay (s) 44.3 9.2 6.8

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
50: Backlick Rd & Barta 2/22/2013

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 49 24 197 1211 378 298

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3324 1770 3539 3539 1583

Flt Permitted 0.97 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3324 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 49 24 197 1211 378 298

RTOR Reduction (vph) 22 0 0 0 0 126

Lane Group Flow (vph) 51 0 197 1211 378 172

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 6.8 13.4 59.7 39.3 46.1

Effective Green, g (s) 6.8 13.4 59.7 39.3 46.1

Actuated g/C Ratio 0.08 0.17 0.75 0.49 0.58

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 283 296 2641 1739 912

v/s Ratio Prot 0.02 c0.11 c0.34 0.11 c0.02

v/s Ratio Perm 0.09

v/c Ratio 0.18 0.67 0.46 0.22 0.19

Uniform Delay, d1 34.0 31.2 3.9 11.6 8.1

Progression Factor 1.00 1.00 1.00 0.95 12.52

Incremental Delay, d2 0.3 5.6 0.6 0.3 0.1

Delay (s) 34.3 36.8 4.5 11.3 101.0

Level of Service C D A B F

Approach Delay (s) 34.3 9.0 50.8

Approach LOS C A D

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 186 382 196 683 1789 194 1796 546

v/c Ratio 0.86 0.25 0.81 0.58 0.79 0.79 0.80 0.34

Control Delay 122.6 0.4 115.4 14.7 51.7 108.8 32.3 0.6

Queue Delay 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0

Total Delay 122.6 0.4 115.4 14.9 51.7 108.8 32.3 0.6

Queue Length 50th (ft) 255 0 254 97 787 264 985 0

Queue Length 95th (ft) #387 0 356 154 916 352 1095 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 231 1530 268 1155 2274 328 2258 1584

Starvation Cap Reductn 0 0 0 70 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.81 0.25 0.73 0.63 0.79 0.59 0.80 0.34

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis Existing AM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 186 382 196 0 683 0 1570 219 194 1796 546

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.98 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4871 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4871 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 186 382 196 0 683 0 1570 219 194 1796 546

RTOR Reduction (vph) 0 0 0 0 0 327 0 7 0 0 0 0

Lane Group Flow (vph) 0 186 382 196 0 356 0 1782 0 194 1796 546

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 25.3 210.0 29.8 66.0 97.7 29.2 133.9 210.0

Effective Green, g (s) 25.3 210.0 29.8 66.0 97.7 29.2 133.9 210.0

Actuated g/C Ratio 0.12 1.00 0.14 0.31 0.47 0.14 0.64 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 216 1530 242 846 2266 246 2257 1584

v/s Ratio Prot c0.10 c0.11 0.13 0.37 0.11 c0.51

v/s Ratio Perm 0.25 0.34

v/c Ratio 0.86 0.25 0.81 0.42 0.79 0.79 0.80 0.34

Uniform Delay, d1 90.6 0.0 87.4 56.9 47.3 87.4 28.0 0.0

Progression Factor 1.00 1.00 1.04 0.80 1.00 1.00 1.00 1.00

Incremental Delay, d2 28.5 0.4 18.7 0.5 2.8 16.1 3.0 0.6

Delay (s) 119.1 0.4 109.7 45.8 50.2 103.6 31.0 0.6

Level of Service F A F D D F C A

Approach Delay (s) 39.3 60.1 50.2 30.0

Approach LOS D E D C

Intersection Summary

HCM 2000 Control Delay 41.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
18: Fairfax Co Pkwy & Terminal Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 114 4 23 8 7 38 62 1326 14 63 2606 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1737 1516 1752 3505 1562 1752 3774 1237

Flt Permitted 0.95 1.00 1.00 0.97 1.00 0.03 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1737 1516 57 3505 1562 283 3774 1237

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 114 4 23 8 7 38 62 1326 14 63 2606 307

RTOR Reduction (vph) 0 0 21 0 0 37 0 0 5 0 0 45

Lane Group Flow (vph) 114 4 2 0 15 1 62 1326 9 63 2606 262

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 30%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 20.5 20.5 20.5 5.2 5.2 133.6 128.4 128.4 138.0 130.6 130.6

Effective Green, g (s) 20.5 20.5 20.5 5.2 5.2 133.6 128.4 128.4 138.0 130.6 130.6

Actuated g/C Ratio 0.11 0.11 0.11 0.03 0.03 0.70 0.68 0.68 0.73 0.69 0.69

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 175 195 163 48 41 86 2369 1056 263 2594 850

v/s Ratio Prot c0.07 0.00 c0.01 c0.02 0.38 0.01 c0.69

v/s Ratio Perm 0.00 0.00 0.48 0.01 0.16 0.21

v/c Ratio 0.65 0.02 0.02 0.31 0.03 0.72 0.56 0.01 0.24 1.00 0.31

Uniform Delay, d1 81.3 75.8 75.7 90.6 89.9 53.7 16.1 10.0 11.0 29.7 11.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.1 0.2 0.1 3.7 0.3 25.5 1.0 0.0 0.5 18.8 0.9

Delay (s) 96.4 75.9 75.9 94.4 90.2 79.2 17.0 10.1 11.4 48.5 12.7

Level of Service F E E F F E B B B D B

Approach Delay (s) 92.5 91.4 19.7 44.0

Approach LOS F F B D

Intersection Summary

HCM Average Control Delay 38.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 98.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
19: Fairfax Co Pkwy & Backlick Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 28 42 1358 103 174 2413

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.17 1.00

Satd. Flow (perm) 1388 1242 3402 1522 310 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 28 42 1358 103 174 2413

RTOR Reduction (vph) 0 40 0 16 0 0

Lane Group Flow (vph) 28 2 1358 87 174 2413

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 10.2 10.2 169.0 169.0 186.3 186.3

Effective Green, g (s) 10.2 10.2 169.0 169.0 186.3 186.3

Actuated g/C Ratio 0.05 0.05 0.80 0.80 0.89 0.89

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 67 60 2738 1225 345 3095

v/s Ratio Prot c0.02 0.40 0.02 c0.69

v/s Ratio Perm 0.00 0.06 0.42

v/c Ratio 0.42 0.03 0.50 0.07 0.50 0.78

Uniform Delay, d1 97.0 95.2 6.7 4.2 4.9 4.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 0.5 0.6 0.1 1.2 2.0

Delay (s) 105.6 95.7 7.3 4.4 6.1 6.4

Level of Service F F A A A A

Approach Delay (s) 99.7 7.1 6.3

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
4: Hayfield Rd & Telegraph Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 155 477 15 1 575 52 59 70 35 258 20 373

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1743 1826 1787 1881 1599 1785 1552 1796 1891 1734

Flt Permitted 0.17 1.00 0.40 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (perm) 314 1826 758 1881 1599 1785 1552 1796 1891 1734

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 155 477 15 1 575 52 59 70 35 258 20 373

RTOR Reduction (vph) 0 1 0 0 0 21 0 0 31 0 0 0

Lane Group Flow (vph) 155 491 0 1 575 31 0 129 4 258 20 373

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 81.4 73.3 62.3 61.2 61.2 15.6 15.6 32.5 32.5 32.5

Effective Green, g (s) 81.4 73.3 62.3 61.2 61.2 15.6 15.6 32.5 32.5 32.5

Actuated g/C Ratio 0.54 0.49 0.42 0.41 0.41 0.10 0.10 0.22 0.22 0.22

Clearance Time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 2.5 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 296 892 322 767 652 186 161 389 410 376

v/s Ratio Prot c0.05 c0.27 0.00 c0.31 c0.07 0.14 0.01

v/s Ratio Perm 0.24 0.00 0.02 0.00 c0.22

v/c Ratio 0.52 0.55 0.00 0.75 0.05 0.69 0.02 0.66 0.05 0.99

Uniform Delay, d1 24.5 26.8 26.0 37.9 26.8 64.9 60.4 53.7 46.5 58.6

Progression Factor 1.36 0.55 1.00 1.00 1.00 1.00 1.00 0.43 0.38 0.47

Incremental Delay, d2 1.2 2.3 0.0 6.6 0.1 10.7 0.1 1.8 0.0 27.8

Delay (s) 34.6 17.1 26.0 44.5 26.9 75.5 60.4 25.1 17.9 55.3

Level of Service C B C D C E E C B E

Approach Delay (s) 21.3 43.0 72.3 42.2

Approach LOS C D E D

Intersection Summary

HCM Average Control Delay 38.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 34.0

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
5: Beulah St North/DCeeta Entrance & Telegraph Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 965 228 50 635 2 35 0 4 1 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1752 3504 1567 1787 3573 1770 1583 1695

Flt Permitted 0.41 1.00 1.00 0.28 1.00 0.76 1.00 0.83

Satd. Flow (perm) 756 3504 1567 519 3573 1409 1583 1439

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 19 965 228 50 635 2 35 0 4 1 0 1

RTOR Reduction (vph) 0 0 51 0 0 0 0 0 4 0 1 0

Lane Group Flow (vph) 19 965 177 50 637 0 0 35 0 0 1 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 119.9 116.3 116.3 122.9 117.8 8.1 8.1 8.1

Effective Green, g (s) 119.9 116.3 116.3 122.9 117.8 8.1 8.1 8.1

Actuated g/C Ratio 0.80 0.78 0.78 0.82 0.79 0.05 0.05 0.05

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 628 2717 1215 468 2806 76 85 78

v/s Ratio Prot 0.00 c0.28 c0.00 0.18

v/s Ratio Perm 0.02 0.11 0.08 c0.02 0.00 0.00

v/c Ratio 0.03 0.36 0.15 0.11 0.23 0.46 0.00 0.01

Uniform Delay, d1 3.1 5.2 4.3 2.8 4.2 68.8 67.1 67.2

Progression Factor 0.48 0.32 0.03 0.68 0.42 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.3 0.2 0.1 0.1 4.4 0.0 0.1

Delay (s) 1.5 2.0 0.4 1.9 1.9 73.2 67.1 67.2

Level of Service A A A A A E E E

Approach Delay (s) 1.7 1.9 72.6 67.2

Approach LOS A A E E

Intersection Summary

HCM Average Control Delay 3.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
6: Beulah St & Telegraph Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 406 829 203 197 298 91 6 85 29 180 480 220

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3541 3468 1552 3519 3819 1623 1832 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.48 1.00 1.00 0.48 1.00 1.00

Satd. Flow (perm) 3541 3468 1552 3519 3819 1623 922 3664 1639 919 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 406 829 203 197 298 91 6 85 29 180 480 220

RTOR Reduction (vph) 0 0 54 0 0 41 0 0 23 0 0 139

Lane Group Flow (vph) 406 829 149 197 298 50 6 85 6 180 480 81

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 22.4 72.7 74.1 13.8 64.1 82.9 17.1 15.7 29.5 41.5 33.1 55.5

Effective Green, g (s) 22.4 72.7 74.1 13.8 64.1 82.9 17.1 15.7 29.5 41.5 33.1 55.5

Actuated g/C Ratio 0.15 0.48 0.49 0.09 0.43 0.55 0.11 0.10 0.20 0.28 0.22 0.37

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 529 1681 767 324 1632 897 114 383 322 365 797 598

v/s Ratio Prot c0.11 c0.24 0.00 0.06 0.08 0.01 0.00 0.02 0.00 c0.06 c0.13 0.02

v/s Ratio Perm 0.09 0.02 0.01 0.00 0.07 0.03

v/c Ratio 0.77 0.49 0.19 0.61 0.18 0.06 0.05 0.22 0.02 0.49 0.60 0.14

Uniform Delay, d1 61.3 26.2 21.2 65.5 26.7 15.5 59.1 61.6 48.6 43.8 52.5 31.3

Progression Factor 1.00 1.00 1.00 1.00 0.71 1.78 1.00 1.00 1.00 0.88 0.87 0.23

Incremental Delay, d2 6.6 1.0 0.1 3.2 0.2 0.0 0.2 0.3 0.0 1.0 1.2 0.1

Delay (s) 67.9 27.2 21.4 68.9 19.1 27.6 59.3 61.8 48.6 39.4 46.9 7.2

Level of Service E C C E B C E E D D D A

Approach Delay (s) 37.9 37.1 58.5 35.4

Approach LOS D D E D

Intersection Summary

HCM Average Control Delay 37.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
7: Telegraph Rd & Newington Rd 2/25/2013

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 71 1198 3 438 91 94 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 7.0 6.5 7.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 1.00 0.97 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1744 3480 1761 3431 1848

Flt Permitted 0.40 1.00 0.95 1.00 0.96

Satd. Flow (perm) 728 3480 1761 3431 1848

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 71 1198 3 438 91 94 10

RTOR Reduction (vph) 0 0 0 13 0 3 0

Lane Group Flow (vph) 71 1198 3 516 0 101 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 42.7 37.1 0.8 32.3 7.6

Effective Green, g (s) 42.7 37.1 0.8 32.3 7.6

Actuated g/C Ratio 0.65 0.56 0.01 0.49 0.12

Clearance Time (s) 7.0 6.5 7.0 6.5 7.0

Vehicle Extension (s) 2.5 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 557 1956 21 1679 213

v/s Ratio Prot c0.01 c0.34 0.00 0.15 c0.05

v/s Ratio Perm 0.07

v/c Ratio 0.13 0.61 0.14 0.31 0.48

Uniform Delay, d1 4.5 9.6 32.3 10.1 27.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.6 1.1 0.1 1.7

Delay (s) 4.6 10.2 33.4 10.2 29.0

Level of Service A B C B C

Approach Delay (s) 9.9 10.4 29.0

Approach LOS A B C

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 66.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-266 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM

9: FFX Co. Pkwy (S) Ramp C/FFX Co. Pkwy (S) Ramp D & Telegraph Rd 2/25/2013

Telegraph Network AM RT 3:51 am 2/22/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1203 298 110 252 0 0 0 0 132 1 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1661 1560

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1661 1560

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1203 298 110 252 0 0 0 0 132 1 160

RTOR Reduction (vph) 0 0 182 0 0 0 0 0 0 0 0 141

Lane Group Flow (vph) 0 1203 116 110 252 0 0 0 0 66 67 19

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 6 4 4

Permitted Phases 2 4

Actuated Green, G (s) 35.0 35.0 23.9 65.9 10.6 10.6 10.6

Effective Green, g (s) 35.0 35.0 23.9 65.9 10.6 10.6 10.6

Actuated g/C Ratio 0.39 0.39 0.27 0.73 0.12 0.12 0.12

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1958 609 475 2618 195 196 184

v/s Ratio Prot c0.24 c0.06 0.07 0.04 c0.04

v/s Ratio Perm 0.07 0.01

v/c Ratio 0.61 0.19 0.23 0.10 0.34 0.34 0.10

Uniform Delay, d1 22.1 18.1 25.9 3.5 36.5 36.5 35.5

Progression Factor 1.00 1.00 0.63 2.77 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.7 1.0 0.1 1.0 1.0 0.2

Delay (s) 23.5 18.8 17.1 9.7 37.5 37.5 35.7

Level of Service C B B A D D D

Approach Delay (s) 22.6 11.9 0.0 36.5

Approach LOS C B A D

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-267 Transportation Impact Analysis



Queues Existing AM
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT WBR NBT NBR

Lane Group Flow (vph) 390 989 348 201 20 131

v/c Ratio 0.60 0.40 0.22 0.25 0.08 0.58

Control Delay 22.6 1.0 18.1 4.1 31.6 45.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.6 1.0 18.1 4.1 31.6 45.3

Queue Length 50th (ft) 31 0 63 0 10 71

Queue Length 95th (ft) 25 1 113 46 28 119

Internal Link Dist (ft) 451 1741 948

Turn Bay Length (ft) 184 280 215

Base Capacity (vph) 654 2470 1555 809 704 626

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.60 0.40 0.22 0.25 0.03 0.21

Intersection Summary

Appendix D D-268 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing AM
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 390 989 0 0 348 201 19 1 131 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1760 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1760 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 390 989 0 0 348 201 19 1 131 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 113 0 0 0 0 0 0

Lane Group Flow (vph) 390 989 0 0 348 88 0 20 131 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 17.3 63.5 39.2 39.2 13.0 13.0

Effective Green, g (s) 17.3 63.5 39.2 39.2 13.0 13.0

Actuated g/C Ratio 0.19 0.71 0.44 0.44 0.14 0.14

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 653 2472 1557 696 254 226

v/s Ratio Prot c0.11 c0.28 0.10 0.01 c0.08

v/s Ratio Perm 0.05

v/c Ratio 0.60 0.40 0.22 0.13 0.08 0.58

Uniform Delay, d1 33.2 5.4 15.9 15.2 33.3 35.9

Progression Factor 0.59 0.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.4 0.3 0.4 0.1 3.6

Delay (s) 20.9 1.0 16.2 15.5 33.5 39.5

Level of Service C A B B C D

Approach Delay (s) 6.6 16.0 38.7 0.0

Approach LOS A B D A

Intersection Summary

HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-269 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd 2/25/2013

Telegraph Network AM RT 3:51 am 2/22/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 3 6 4 39 3 158 6 844 426 1350 984 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Frt 1.00 0.94 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1768 1732 1503 1550 1752 3504 1567 3399 3504 1567

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 1768 1732 1503 1550 1752 3504 1567 3399 3504 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 3 6 4 39 3 158 6 844 426 1350 984 27

RTOR Reduction (vph) 0 4 0 0 72 40 0 0 113 0 0 5

Lane Group Flow (vph) 3 6 0 35 11 42 6 844 313 1350 984 22

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 3.6 3.6 10.8 10.8 116.4 2.4 81.9 81.9 105.6 185.1 185.1

Effective Green, g (s) 3.6 3.6 10.8 10.8 116.4 2.4 81.9 81.9 105.6 185.1 185.1

Actuated g/C Ratio 0.02 0.02 0.05 0.05 0.51 0.01 0.36 0.36 0.46 0.81 0.81

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0

Lane Grp Cap (vph) 28 28 81 71 832 18 1248 558 1561 2821 1262

v/s Ratio Prot 0.00 c0.00 c0.02 0.01 0.02 0.00 c0.24 c0.40 0.28

v/s Ratio Perm 0.00 0.20 0.01

v/c Ratio 0.11 0.22 0.43 0.15 0.05 0.33 0.68 0.56 0.86 0.35 0.02

Uniform Delay, d1 111.6 111.8 106.6 105.1 28.7 113.0 62.8 59.5 55.7 6.1 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 3.9 3.7 1.0 0.0 10.6 1.9 2.1 5.4 0.2 0.0

Delay (s) 113.3 115.6 110.2 106.1 28.8 123.6 64.7 61.6 61.2 6.2 4.4

Level of Service F F F F C F E E E A A

Approach Delay (s) 115.1 75.1 63.9 37.6

Approach LOS F E E D

Intersection Summary

HCM Average Control Delay 48.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 229.9 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-270 Transportation Impact Analysis



Queues Existing AM
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 143 1762 8 409 136 7 89 67

v/c Ratio 0.76 0.44 0.10 0.12 0.12 0.03 0.58 0.22

Control Delay 91.4 3.1 71.2 11.5 0.9 0.1 80.2 1.7

Queue Delay 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 91.4 3.3 71.2 11.5 0.9 0.1 80.2 1.7

Queue Length 50th (ft) 148 37 8 51 0 0 85 0

Queue Length 95th (ft) m173 m265 27 94 11 0 142 0

Internal Link Dist (ft) 452 967 434 639

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 214 4015 82 3297 1090 552 436 527

Starvation Cap Reductn 0 1090 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 0.60 0.10 0.12 0.12 0.01 0.20 0.13

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis Existing AM
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 143 1750 12 8 409 136 3 0 4 89 0 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.92 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (prot) 1787 5131 1770 5085 1583 1683 1770 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (perm) 1787 5131 1770 5085 1583 1683 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 143 1750 12 8 409 136 3 0 4 89 0 67

RTOR Reduction (vph) 0 0 0 0 0 53 0 7 0 0 0 61

Lane Group Flow (vph) 143 1762 0 8 409 83 0 0 0 0 89 6

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 15.9 106.2 1.4 91.7 91.7 1.4 13.0 13.0

Effective Green, g (s) 15.9 106.2 1.4 91.7 91.7 1.4 13.0 13.0

Actuated g/C Ratio 0.11 0.71 0.01 0.61 0.61 0.01 0.09 0.09

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 189 3632 16 3108 967 15 153 137

v/s Ratio Prot c0.08 c0.34 0.00 0.08 c0.00 c0.05

v/s Ratio Perm 0.05 0.00

v/c Ratio 0.76 0.49 0.50 0.13 0.09 0.00 0.58 0.04

Uniform Delay, d1 65.2 9.7 74.0 12.3 12.0 73.6 65.9 62.8

Progression Factor 1.13 0.40 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.5 0.3 22.5 0.1 0.2 0.1 5.5 0.1

Delay (s) 85.2 4.2 96.5 12.4 12.1 73.7 71.4 62.9

Level of Service F A F B B E E E

Approach Delay (s) 10.3 13.6 73.7 67.8

Approach LOS B B E E

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing AM
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 798 998 37 28 508 422 6 27 107 110 34

v/c Ratio 0.66 0.56 0.06 0.07 0.46 0.63 0.04 0.16 0.41 0.41 0.09

Control Delay 41.5 38.0 0.2 36.6 37.8 26.6 67.0 49.4 60.2 60.3 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.4 1.9 0.0 0.0 0.0 0.0 0.0

Total Delay 41.5 38.0 0.2 36.6 38.2 28.5 67.0 49.4 60.2 60.3 0.5

Queue Length 50th (ft) 316 274 0 20 147 179 5 15 94 96 0

Queue Length 95th (ft) 445 351 0 57 221 376 23 51 173 177 0

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 1581 3323 1070 388 1322 722 509 512 613 621 670

Starvation Cap Reductn 0 0 0 0 383 165 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.30 0.03 0.07 0.54 0.76 0.01 0.05 0.17 0.18 0.05

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Existing AM
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 798 998 37 28 508 422 6 17 10 191 26 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1759 1706 1730 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1759 1706 1730 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 798 998 37 28 508 422 6 17 10 191 26 34

RTOR Reduction (vph) 0 0 24 0 0 330 0 9 0 0 0 29

Lane Group Flow (vph) 798 998 13 28 508 92 6 18 0 107 110 5

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 46.0 45.7 45.7 29.4 29.1 29.1 8.6 8.6 20.6 20.6 20.6

Effective Green, g (s) 46.0 45.7 45.7 29.4 29.1 29.1 8.6 8.6 20.6 20.6 20.6

Actuated g/C Ratio 0.35 0.34 0.34 0.22 0.22 0.22 0.06 0.06 0.15 0.15 0.15

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1196 1760 548 386 1098 342 114 113 263 267 248

v/s Ratio Prot c0.23 0.19 0.02 c0.10 0.00 c0.01 0.06 c0.06

v/s Ratio Perm 0.01 0.06 0.00

v/c Ratio 0.67 0.57 0.02 0.07 0.46 0.27 0.05 0.16 0.41 0.41 0.02

Uniform Delay, d1 37.1 35.7 29.0 41.2 45.3 43.3 58.5 58.9 50.8 50.9 47.8

Progression Factor 1.00 1.00 1.00 0.74 0.76 4.64 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.4 0.0 0.1 0.3 0.4 0.3 0.9 1.0 1.0 0.0

Delay (s) 38.6 36.2 29.0 30.5 34.6 201.2 58.8 59.8 51.9 51.9 47.8

Level of Service D D C C C F E E D D D

Approach Delay (s) 37.1 107.9 59.6 51.3

Approach LOS D F E D

Intersection Summary

HCM 2000 Control Delay 60.5 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 133.3 Sum of lost time (s) 29.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
31: Richmond Hwy & Lorton Rd 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 737 15 3 2503 7 562 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 1770 5085 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 1770 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 737 15 3 2503 7 562 145

RTOR Reduction (vph) 0 9 0 0 0 0 50

Lane Group Flow (vph) 737 6 3 2503 7 562 95

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 45.4 46.8 1.4 129.7 2.9 131.2 131.2

Effective Green, g (s) 45.4 46.8 1.4 129.7 2.9 131.2 131.2

Actuated g/C Ratio 0.23 0.23 0.01 0.65 0.01 0.66 0.66

Clearance Time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 779 370 12 3298 26 3336 1038

v/s Ratio Prot c0.21 0.00 0.00 c0.49 c0.00 0.11

v/s Ratio Perm 0.00 0.06

v/c Ratio 0.95 0.02 0.25 0.76 0.27 0.17 0.09

Uniform Delay, d1 76.1 58.9 98.8 24.3 97.5 13.3 12.6

Progression Factor 1.00 1.00 1.41 0.20 0.60 2.16 8.97

Incremental Delay, d2 20.1 0.0 7.3 1.2 5.5 0.1 0.2

Delay (s) 96.2 58.9 146.8 6.1 64.2 28.9 113.1

Level of Service F E F A E C F

Approach Delay (s) 95.4 6.3 46.3

Approach LOS F A D

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-275 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM
30: Richmond Hwy & Pohick Rd 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 134 3187 1 1 612 103 1 0 2 335 1 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0

Lane Util. Factor 0.97 0.91 1.00 0.86 1.00 1.00 0.95 0.91 0.95

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.99 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.95 0.96 1.00

Satd. Flow (prot) 3433 5085 1770 6408 1583 1667 1681 1606 1504

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.95 0.96 1.00

Satd. Flow (perm) 3433 5085 1770 6408 1583 1667 1681 1606 1504

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 134 3187 1 1 612 103 1 0 2 335 1 86

RTOR Reduction (vph) 0 0 0 0 0 22 0 2 0 0 1 62

Lane Group Flow (vph) 134 3188 0 1 612 81 0 1 0 174 170 15

Turn Type Prot NA Prot NA pm+ov Split NA Split NA pm+ov

Protected Phases 1 6 5 2 4 3 3 4 4 1

Permitted Phases 2 4

Actuated Green, G (s) 13.2 141.9 1.2 129.9 156.4 1.4 26.5 26.5 39.7

Effective Green, g (s) 13.2 141.9 1.2 129.9 156.4 1.4 26.5 26.5 39.7

Actuated g/C Ratio 0.07 0.71 0.01 0.65 0.78 0.01 0.13 0.13 0.20

Clearance Time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 227 3608 11 4162 1238 12 223 213 299

v/s Ratio Prot c0.04 c0.63 0.00 0.10 0.01 c0.00 0.10 c0.11 0.00

v/s Ratio Perm 0.04 0.01

v/c Ratio 0.59 0.88 0.09 0.15 0.07 0.08 0.78 0.80 0.05

Uniform Delay, d1 90.8 22.6 98.9 13.6 5.0 98.7 83.9 84.2 64.9

Progression Factor 1.16 1.03 1.05 0.27 0.60 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 2.3 3.5 0.1 0.0 3.0 16.1 18.5 0.1

Delay (s) 108.0 25.6 107.7 3.7 3.0 101.7 100.0 102.7 65.0

Level of Service F C F A A F F F E

Approach Delay (s) 28.9 3.7 101.7 94.7

Approach LOS C A F F

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 90.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-276 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM
29: Old Colchester Rd/Telegraph Rd & Richmond Hwy 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1094 2390 12 12 502 98 9 156 191 41 16 194

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.76

Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 5081 1770 6408 1583 1770 1863 1583 3433 1863 3610

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 5081 1770 6408 1583 1770 1863 1583 3433 1863 3610

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1094 2390 12 12 502 98 9 156 191 41 16 194

RTOR Reduction (vph) 0 0 0 0 0 40 0 0 129 0 0 137

Lane Group Flow (vph) 1094 2402 0 12 502 58 9 156 62 41 16 57

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA custom

Protected Phases 1 3 6 5 2 8 7 7 8 8 8 1

Permitted Phases 2 7

Actuated Green, G (s) 75.7 137.9 3.3 58.5 68.7 20.6 20.6 20.6 10.2 10.2 58.8

Effective Green, g (s) 75.7 137.9 3.3 58.5 68.7 20.6 20.6 20.6 10.2 10.2 58.8

Actuated g/C Ratio 0.38 0.69 0.02 0.29 0.34 0.10 0.10 0.10 0.05 0.05 0.29

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 1299 3503 29 1874 544 182 192 163 175 95 1061

v/s Ratio Prot c0.32 c0.47 0.01 0.08 0.01 0.01 c0.08 c0.01 0.01 0.02

v/s Ratio Perm 0.03 0.04

v/c Ratio 0.84 0.69 0.41 0.27 0.11 0.05 0.81 0.38 0.23 0.17 0.05

Uniform Delay, d1 56.7 18.3 97.4 54.3 44.7 80.9 87.8 83.7 91.1 90.8 50.6

Progression Factor 1.11 0.57 0.97 0.96 0.88 1.00 1.00 1.00 0.91 0.90 2.49

Incremental Delay, d2 3.1 0.7 9.1 0.3 0.1 0.2 23.4 2.0 0.9 1.1 0.0

Delay (s) 66.3 11.2 103.1 52.2 39.3 81.0 111.2 85.7 84.0 82.6 126.4

Level of Service E B F D D F F F F F F

Approach Delay (s) 28.4 51.2 96.8 116.7

Approach LOS C D F F

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-277 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM
28: Richmond Hwy & Fairfax Co Pkwy 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 394 2073 569 921 833 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.5 7.5 4.0 7.5 7.5

Lane Util. Factor 0.97 0.95 0.95 1.00 0.97 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 3539 3539 1583 3433 1583

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 3539 3539 1583 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 394 2073 569 921 833 22

RTOR Reduction (vph) 0 0 0 0 0 13

Lane Group Flow (vph) 394 2073 569 921 833 9

Turn Type Prot NA NA Free NA pt+ov

Protected Phases 1 6 2 4 4 1

Permitted Phases Free

Actuated Green, G (s) 25.6 120.5 87.9 180.0 44.5 77.6

Effective Green, g (s) 25.6 120.5 87.9 180.0 44.5 77.6

Actuated g/C Ratio 0.14 0.67 0.49 1.00 0.25 0.43

Clearance Time (s) 7.0 7.5 7.5 7.5

Vehicle Extension (s) 3.0 5.0 5.0 3.5

Lane Grp Cap (vph) 488 2369 1728 1583 849 682

v/s Ratio Prot 0.11 c0.59 0.16 c0.24 0.01

v/s Ratio Perm 0.58

v/c Ratio 0.81 0.88 0.33 0.58 0.98 0.01

Uniform Delay, d1 74.8 23.7 28.1 0.0 67.3 29.3

Progression Factor 1.00 1.00 0.49 1.00 1.00 1.00

Incremental Delay, d2 9.5 4.9 0.4 1.3 26.2 0.0

Delay (s) 84.3 28.6 14.1 1.3 93.6 29.3

Level of Service F C B A F C

Approach Delay (s) 37.5 6.2 91.9

Approach LOS D A F

Intersection Summary

HCM Average Control Delay 37.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 93.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
27: Pohick Rd/Backlick Rd & Richmond Hwy 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 5 1838 1047 93 1363 34 147 7 10 102 64 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 7.0 7.5 7.5 7.0 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.91 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1577 1770 3526 3433 1698 1593 1676 1478

Flt Permitted 0.15 1.00 1.00 0.04 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 282 3539 1577 71 3526 3433 1698 1593 1676 1478

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 5 1838 1047 93 1363 34 147 7 10 102 64 6

RTOR Reduction (vph) 0 0 205 0 1 0 0 9 0 0 0 5

Lane Group Flow (vph) 5 1838 842 93 1396 0 147 8 0 102 64 1

Bus Blockages (#/hr) 0 0 1 0 0 0 0 0 0 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 2 6 3

Actuated Green, G (s) 111.6 110.2 110.2 128.7 120.3 12.4 12.4 17.4 17.4 17.4

Effective Green, g (s) 111.6 110.2 110.2 128.7 120.3 12.4 12.4 17.4 17.4 17.4

Actuated g/C Ratio 0.62 0.61 0.61 0.71 0.67 0.07 0.07 0.10 0.10 0.10

Clearance Time (s) 7.0 7.5 7.5 7.0 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 186 2167 965 159 2357 236 117 154 162 143

v/s Ratio Prot 0.00 0.52 c0.04 c0.40 c0.04 0.00 c0.06 0.04

v/s Ratio Perm 0.02 c0.53 0.38 0.00

v/c Ratio 0.03 0.85 0.87 0.58 0.59 0.62 0.07 0.66 0.40 0.00

Uniform Delay, d1 14.6 28.2 29.0 45.0 16.4 81.5 78.4 78.5 76.4 73.5

Progression Factor 0.92 0.80 0.64 1.35 0.69 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.8 4.8 5.9 1.0 5.7 0.3 11.2 2.2 0.0

Delay (s) 13.5 24.4 23.2 66.7 12.3 87.2 78.7 89.7 78.5 73.5

Level of Service B C C E B F E F E E

Approach Delay (s) 23.9 15.7 86.3 84.9

Approach LOS C B F F

Intersection Summary

HCM Average Control Delay 25.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 36.0

Intersection Capacity Utilization 92.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-279 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: AM
26: Richmond Hwy & Belvoir Rd 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 104 130 1460 532 337 1357

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1583 3539 1583 3433 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.14 1.00

Satd. Flow (perm) 3433 1583 3539 1583 516 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 104 130 1460 532 337 1357

RTOR Reduction (vph) 0 122 0 101 0 0

Lane Group Flow (vph) 104 8 1460 431 337 1357

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 10.8 10.8 139.1 139.1 155.7 155.7

Effective Green, g (s) 10.8 10.8 139.1 139.1 155.7 155.7

Actuated g/C Ratio 0.06 0.06 0.77 0.77 0.86 0.86

Clearance Time (s) 6.5 6.5 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 6.0 6.0 3.0 6.0

Lane Grp Cap (vph) 206 95 2735 1223 602 3061

v/s Ratio Prot c0.03 0.41 0.03 c0.38

v/s Ratio Perm 0.00 0.27 c0.45

v/c Ratio 0.50 0.08 0.53 0.35 0.56 0.44

Uniform Delay, d1 82.0 79.9 7.9 6.4 7.2 2.7

Progression Factor 1.00 1.00 0.02 0.00 4.86 0.88

Incremental Delay, d2 1.9 0.4 0.4 0.5 1.0 0.4

Delay (s) 84.0 80.3 0.6 0.5 35.7 2.7

Level of Service F F A A D A

Approach Delay (s) 81.9 0.6 9.3

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 9.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM
25: Richmond Hwy & Woodlawn Rd 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 1 1 6 1451 1737 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% -3% 4%

Total Lost time (s) 7.0 7.0 7.0 6.5 6.5 6.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1796 3592 3468 1552

Flt Permitted 0.95 1.00 0.12 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 219 3592 3468 1552

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1 1 6 1451 1737 1

RTOR Reduction (vph) 0 1 0 0 0 0

Lane Group Flow (vph) 1 0 6 1451 1737 1

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 4 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 1.4 1.4 165.1 165.1 156.7 156.7

Effective Green, g (s) 1.4 1.4 165.1 165.1 156.7 156.7

Actuated g/C Ratio 0.01 0.01 0.92 0.92 0.87 0.87

Clearance Time (s) 7.0 7.0 7.0 6.5 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 14 12 213 3295 3019 1351

v/s Ratio Prot c0.00 0.00 c0.40 c0.50

v/s Ratio Perm 0.00 0.03 0.00

v/c Ratio 0.07 0.00 0.03 0.44 0.58 0.00

Uniform Delay, d1 88.7 88.6 2.3 1.0 3.0 1.5

Progression Factor 1.00 1.00 0.48 0.32 1.35 1.15

Incremental Delay, d2 2.2 0.0 0.0 0.4 0.6 0.0

Delay (s) 90.8 88.6 1.2 0.7 4.6 1.7

Level of Service F F A A A A

Approach Delay (s) 89.7 0.7 4.6

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 2.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM

24: Mt. Vernon Hwy/Old Mill Rd & Richmond Hwy & Woodlawn 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 100 1021 333 111 1220 12 323 21 32 32 73 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 2050 2050

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 0.92

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1694 1838

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1694 1838

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 100 1021 333 111 1220 12 323 21 32 32 73 151

RTOR Reduction (vph) 0 0 222 0 0 7 0 0 0 0 0 0

Lane Group Flow (vph) 100 1021 111 111 1220 5 323 53 0 0 256 0

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA

Protected Phases 5 2 5 1 1 2 3 3 6 6

Permitted Phases 2 5 1 2

Actuated Green, G (s) 13.7 60.1 60.1 33.0 79.4 79.4 22.2 22.2 25.3

Effective Green, g (s) 13.7 60.1 60.1 33.0 79.4 79.4 22.2 22.2 25.3

Actuated g/C Ratio 0.08 0.33 0.33 0.18 0.44 0.44 0.12 0.12 0.14

Clearance Time (s) 8.0 8.0 7.0 7.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 135 1182 529 325 1561 698 423 209 258

v/s Ratio Prot 0.06 c0.29 0.06 c0.34 c0.09 0.03 c0.14

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.74 0.86 0.21 0.34 0.78 0.01 0.76 0.25 0.99

Uniform Delay, d1 81.4 56.1 42.9 64.0 42.9 28.2 76.4 71.4 77.3

Progression Factor 0.84 0.76 0.95 0.93 1.53 2.04 1.00 1.00 1.00

Incremental Delay, d2 18.2 6.3 0.2 0.6 2.4 0.0 8.0 0.6 53.6

Delay (s) 86.9 48.7 41.1 60.2 67.8 57.6 84.3 72.0 130.9

Level of Service F D D E E E F E F

Approach Delay (s) 49.6 67.1 82.6 130.9

Approach LOS D E F F

Intersection Summary

HCM Average Control Delay 66.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 38.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: AM

24: Mt. Vernon Hwy/Old Mill Rd & Richmond Hwy & Woodlawn 2/22/2013

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement SEL SER SER2

Lane Configurations

Volume (vph) 1 1 1

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 7.0

Lane Util. Factor 1.00

Frt 0.91

Flt Protected 0.98

Satd. Flow (prot) 1667

Flt Permitted 0.98

Satd. Flow (perm) 1667

Peak-hour factor, PHF 1.00 1.00 1.00

Adj. Flow (vph) 1 1 1

RTOR Reduction (vph) 1 0 0

Lane Group Flow (vph) 2 0 0

Turn Type NA

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 1.4

Effective Green, g (s) 1.4

Actuated g/C Ratio 0.01

Clearance Time (s) 7.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 13

v/s Ratio Prot c0.00

v/s Ratio Perm

v/c Ratio 0.15

Uniform Delay, d1 88.7

Progression Factor 1.00

Incremental Delay, d2 5.5

Delay (s) 94.2

Level of Service F

Approach Delay (s) 94.2

Approach LOS F

Intersection Summary

Appendix D D-283 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis Timing Plan: AM

159: Mt. Vernon Hwy 2/22/2013

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 52 137 380 410 333 232

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 52 137 380 410 333 232

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1503 333 333

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1503 333 333

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 44 81 69

cM capacity (veh/h) 92 709 1226

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 189 380 410 333 232

Volume Left 52 380 0 0 0

Volume Right 137 0 0 0 232

cSH 250 1226 1700 1700 1700

Volume to Capacity 0.76 0.31 0.24 0.20 0.14

Queue Length 95th (ft) 136 33 0 0 0

Control Delay (s) 53.5 9.2 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 53.5 4.4 0.0

Approach LOS F

Intersection Summary

Average Delay 8.8

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 29 1264 44 195 3385 82 25 4 104 103 8 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.75 1.00 1.00 0.76 1.00 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1402 1863 1583 1360 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 29 1264 44 195 3385 82 25 4 104 103 8 80

RTOR Reduction (vph) 0 0 0 0 0 16 0 0 95 0 0 68

Lane Group Flow (vph) 29 1264 44 195 3385 66 25 4 9 103 8 12

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 3 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 7.0 137.4 137.4 35.4 172.8 172.8 19.2 19.2 19.2 19.2 19.2 19.2

Effective Green, g (s) 7.0 137.4 137.4 35.4 172.8 172.8 19.2 19.2 19.2 19.2 19.2 19.2

Actuated g/C Ratio 0.03 0.62 0.62 0.16 0.79 0.79 0.09 0.09 0.09 0.09 0.09 0.09

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 56 3176 985 285 3994 1239 122 163 138 119 163 138

v/s Ratio Prot 0.02 0.25 c0.11 c0.67 0.00 0.00

v/s Ratio Perm 0.03 0.04 0.02 0.01 c0.08 0.01

v/c Ratio 0.52 0.40 0.04 0.68 0.85 0.05 0.20 0.02 0.07 0.87 0.05 0.08

Uniform Delay, d1 104.8 20.6 16.0 87.0 15.1 5.3 93.3 91.8 92.2 99.1 92.0 92.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 0.4 0.1 5.3 2.4 0.1 0.8 0.1 0.2 43.8 0.1 0.3

Delay (s) 108.2 21.0 16.0 92.4 17.6 5.4 94.1 91.9 92.4 142.9 92.2 92.6

Level of Service F C B F B A F F F F F F

Approach Delay (s) 22.7 21.3 92.7 119.7

Approach LOS C C F F

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 220.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 549 3 44 1 1 2 263 1193 0 3 830 208

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1686 1583 1770 1676 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.25 1.00 0.24 1.00 1.00

Satd. Flow (perm) 1681 1686 1583 1770 1676 458 3539 440 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 549 3 44 1 1 2 263 1193 0 3 830 208

RTOR Reduction (vph) 0 0 28 0 2 0 0 0 0 0 0 58

Lane Group Flow (vph) 274 278 16 1 1 0 263 1193 0 3 830 150

Turn Type Split NA pt+ov Split NA pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 35.4 35.4 60.0 1.2 1.2 111.9 111.9 87.3 87.3 122.7

Effective Green, g (s) 35.4 35.4 60.0 1.2 1.2 111.9 111.9 87.3 87.3 122.7

Actuated g/C Ratio 0.21 0.21 0.35 0.01 0.01 0.66 0.66 0.51 0.51 0.72

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 2.0 2.0 4.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 350 351 559 12 12 437 2329 226 1817 1143

v/s Ratio Prot 0.16 c0.16 0.01 0.00 c0.00 0.06 c0.34 0.23 0.03

v/s Ratio Perm c0.33 0.01 0.07

v/c Ratio 0.78 0.79 0.03 0.08 0.08 0.60 0.51 0.01 0.46 0.13

Uniform Delay, d1 63.7 63.8 35.9 83.9 83.9 15.1 15.0 20.3 26.3 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.35 1.32 0.61 0.56 1.11

Incremental Delay, d2 12.5 13.2 0.0 1.1 1.1 2.6 0.8 0.1 0.8 0.1

Delay (s) 76.2 77.0 36.0 84.9 85.0 23.0 20.5 12.4 15.5 8.2

Level of Service E E D F F C C B B A

Approach Delay (s) 73.6 85.0 21.0 14.0

Approach LOS E F C B

Intersection Summary

HCM Average Control Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 89.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 549 3 44 1 1 2 263 1193 0 3 830 208

Ideal Flow (vphpl) 2050 2050 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1814 1819 1583 1817 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.95 1.00 0.98 1.00 0.27 1.00 0.21 1.00 1.00

Satd. Flow (perm) 1814 1819 1583 1817 1583 503 3539 391 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 549 3 44 1 1 2 263 1193 0 3 830 208

RTOR Reduction (vph) 0 0 34 0 0 2 0 0 0 0 0 0

Lane Group Flow (vph) 274 278 10 0 2 0 263 1193 0 3 830 208

Turn Type Split NA pm+ov Split NA pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 26.0 26.0 39.4 1.4 2.8 121.6 113.2 102.6 101.2 170.0

Effective Green, g (s) 26.0 26.0 39.4 1.4 2.8 121.6 113.2 102.6 101.2 170.0

Actuated g/C Ratio 0.15 0.15 0.23 0.01 0.02 0.72 0.67 0.60 0.60 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 277 278 432 15 26 460 2357 247 2107 1583

v/s Ratio Prot 0.15 c0.15 0.00 0.00 0.00 c0.05 0.34 0.00 0.23

v/s Ratio Perm 0.00 0.00 c0.36 0.01 c0.13

v/c Ratio 0.99 1.00 0.02 0.13 0.00 0.57 0.51 0.01 0.39 0.13

Uniform Delay, d1 71.9 72.0 50.4 83.7 82.2 10.5 14.3 13.8 18.2 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 2.60 0.41 0.44 0.31 1.00

Incremental Delay, d2 50.5 54.0 0.0 4.0 0.0 1.5 0.7 0.0 0.3 0.1

Delay (s) 122.4 126.0 50.5 87.7 82.2 28.9 6.6 6.0 6.0 0.1

Level of Service F F D F F C A A A A

Approach Delay (s) 118.8 85.0 10.6 4.8

Approach LOS F F B A

Intersection Summary

HCM Average Control Delay 29.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT SBT

Lane Group Flow (vph) 1283 313 420 2264 420

v/c Ratio 0.68 0.44 0.90 0.66 0.91

Control Delay 52.2 17.0 86.7 18.8 78.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 52.2 17.0 86.7 18.8 78.3

Queue Length 50th (ft) 485 87 478 563 403

Queue Length 95th (ft) 580 196 609 646 #546

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 425

Base Capacity (vph) 1874 716 521 3441 511

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.68 0.44 0.81 0.66 0.82

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Appendix D D-290 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1283 313 420 2264 0 0 0 0 142 0 278

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.98

Satd. Flow (prot) 5085 1583 1770 5085 1668

Flt Permitted 1.00 1.00 0.95 1.00 0.98

Satd. Flow (perm) 5085 1583 1770 5085 1668

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1283 313 420 2264 0 0 0 0 142 0 278

RTOR Reduction (vph) 0 0 133 0 0 0 0 0 0 0 60 0

Lane Group Flow (vph) 0 1283 180 420 2264 0 0 0 0 0 360 0

Turn Type NA Perm Prot NA Perm NA

Protected Phases 2 1 6 8

Permitted Phases 2 8

Actuated Green, G (s) 66.4 66.4 47.4 121.8 43.2

Effective Green, g (s) 66.4 66.4 47.4 121.8 43.2

Actuated g/C Ratio 0.37 0.37 0.26 0.68 0.24

Clearance Time (s) 8.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0

Lane Grp Cap (vph) 1875 583 466 3440 400

v/s Ratio Prot c0.25 c0.24 0.45

v/s Ratio Perm 0.11 0.22

v/c Ratio 0.68 0.31 0.90 0.66 0.90

Uniform Delay, d1 48.0 40.4 64.0 17.0 66.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.4 20.7 1.0 22.7

Delay (s) 50.0 41.8 84.7 18.0 89.0

Level of Service D D F B F

Approach Delay (s) 48.4 28.4 0.0 89.0

Approach LOS D C A F

Intersection Summary

HCM 2000 Control Delay 40.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
350: Frontier Drive/Frontier Dr & Ramp C/Ramp D 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 244 1 140 0 0 0 0 235 451 898 220 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1686 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1686 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 244 1 140 0 0 0 0 235 451 898 220 0

RTOR Reduction (vph) 0 0 124 0 0 0 0 0 357 0 0 0

Lane Group Flow (vph) 122 123 16 0 0 0 0 235 94 898 220 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 18.6 18.6 18.6 33.4 33.4 87.0 87.0

Effective Green, g (s) 18.6 18.6 18.6 33.4 33.4 87.0 87.0

Actuated g/C Ratio 0.12 0.12 0.12 0.21 0.21 0.54 0.54

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 195 196 184 1338 330 1867 1924

v/s Ratio Prot 0.07 c0.07 0.04 c0.26 0.06

v/s Ratio Perm 0.01 c0.06

v/c Ratio 0.63 0.63 0.09 0.18 0.29 0.48 0.11

Uniform Delay, d1 67.4 67.4 63.1 52.0 53.3 22.6 17.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.13 0.03

Incremental Delay, d2 6.1 6.1 0.2 0.1 0.7 0.2 0.0

Delay (s) 73.5 73.5 63.3 52.1 53.9 3.1 0.6

Level of Service E E E D D A A

Approach Delay (s) 69.8 0.0 53.3 2.6

Approach LOS E A D A

Intersection Summary

HCM Average Control Delay 30.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
35: Frontier Dr & Ramp A/Ramp B 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 17 1 810 512 535 0 0 1080 629

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1694 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1694 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 17 1 810 512 535 0 0 1080 629

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 285

Lane Group Flow (vph) 0 0 0 9 9 810 512 535 0 0 1080 344

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 14.1 14.1 160.0 59.0 59.0 65.9 65.9

Effective Green, g (s) 14.1 14.1 160.0 59.0 59.0 65.9 65.9

Actuated g/C Ratio 0.09 0.09 1.00 0.37 0.37 0.41 0.41

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 148 149 1583 1266 1305 2639 652

v/s Ratio Prot 0.01 0.01 0.15 0.15 0.17

v/s Ratio Perm c0.51 0.22

v/c Ratio 0.06 0.06 0.51 0.40 0.41 0.41 0.53

Uniform Delay, d1 66.9 66.9 0.0 37.5 37.6 33.3 35.4

Progression Factor 1.00 1.00 1.00 0.68 0.77 0.71 0.69

Incremental Delay, d2 0.2 0.2 1.2 0.3 0.3 0.3 2.2

Delay (s) 67.1 67.0 1.2 25.8 29.1 24.0 26.8

Level of Service E E A C C C C

Approach Delay (s) 0.0 2.6 27.5 25.0

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 20.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd 2/22/2013

SILNO 4 (Springfield 4) PM RT 2:53 pm 2/22/2013 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 368 1205 631 158 1078 132 553 434 173 309 473 307

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 368 1205 631 158 1078 132 553 434 173 309 473 307

RTOR Reduction (vph) 0 0 217 0 0 48 0 0 141 0 0 222

Lane Group Flow (vph) 368 1205 414 158 1078 84 553 434 32 309 473 85

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 25.6 78.7 78.7 18.3 71.4 71.4 29.0 32.8 32.8 21.2 25.0 25.0

Effective Green, g (s) 25.6 78.7 78.7 18.3 71.4 71.4 29.0 32.8 32.8 21.2 25.0 25.0

Actuated g/C Ratio 0.14 0.44 0.44 0.10 0.40 0.40 0.16 0.18 0.18 0.12 0.14 0.14

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 486 1540 689 180 1404 626 553 645 287 404 492 219

v/s Ratio Prot c0.11 c0.34 0.09 0.30 c0.16 c0.12 0.09 c0.13

v/s Ratio Perm 0.26 0.05 0.02 0.05

v/c Ratio 0.76 0.78 0.60 0.88 0.77 0.13 1.00 0.67 0.11 0.76 0.96 0.39

Uniform Delay, d1 74.2 43.3 38.7 79.7 47.1 34.6 75.5 68.6 61.4 77.0 77.0 70.5

Progression Factor 1.00 1.00 1.00 1.06 0.91 1.36 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.1 4.0 3.8 28.2 3.1 0.3 38.3 2.8 0.2 8.4 30.8 1.1

Delay (s) 81.3 47.4 42.5 112.3 45.9 47.4 113.8 71.4 61.6 85.4 107.8 71.7

Level of Service F D D F D D F E E F F E

Approach Delay (s) 51.6 53.7 90.1 91.2

Approach LOS D D F F

Intersection Summary

HCM Average Control Delay 67.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 36.0

Intersection Capacity Utilization 95.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-294 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
7: Rolling Road/Barta Rd 2/22/2013

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report

Dewberry Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 22 0 580 0 0 1 0 461 0 1 409 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.85 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1504 1504 1583 3539 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.43 1.00

Satd. Flow (perm) 3433 1504 1504 1583 3539 807 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 22 0 580 0 0 1 0 461 0 1 409 0

RTOR Reduction (vph) 0 250 250 0 0 1 0 0 0 0 0 0

Lane Group Flow (vph) 22 40 40 0 0 0 0 461 0 1 409 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 18.1 18.1 18.1 5.9 78.0 75.2 75.2

Effective Green, g (s) 18.1 18.1 18.1 5.9 78.0 75.2 75.2

Actuated g/C Ratio 0.14 0.14 0.14 0.05 0.60 0.58 0.58

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 478 209 209 72 2123 477 2047

v/s Ratio Prot 0.01 c0.03 0.03 c0.00 c0.13 0.00 c0.12

v/s Ratio Perm 0.00

v/c Ratio 0.05 0.19 0.19 0.00 0.22 0.00 0.20

Uniform Delay, d1 48.5 49.5 49.5 59.2 12.0 11.8 13.1

Progression Factor 1.00 1.00 1.00 1.00 0.18 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.5 0.0 0.2 0.0 0.2

Delay (s) 48.5 49.9 49.9 59.2 2.4 11.8 13.3

Level of Service D D D E A B B

Approach Delay (s) 49.9 59.2 2.4 13.3

Approach LOS D E A B

Intersection Summary

HCM Average Control Delay 24.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.21

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
9: Barta Rd/Rolling Road & Ramp B 2/22/2013

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report

Dewberry Page 1

Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 270 16 38 0 0 361

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.99 1.00 1.00

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1765 3539 5085

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1765 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 270 16 38 0 0 361

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 286 0 38 0 0 361

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 11.7 15.1 15.1

Effective Green, g (s) 11.7 15.1 15.1

Actuated g/C Ratio 0.29 0.37 0.37

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 506 1310 1882

v/s Ratio Prot c0.16 0.01 c0.07

v/s Ratio Perm

v/c Ratio 0.57 0.03 0.19

Uniform Delay, d1 12.4 8.2 8.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.0 0.0

Delay (s) 13.8 8.2 8.8

Level of Service B A A

Approach Delay (s) 13.8 8.2 8.8

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 40.8 Sum of lost time (s) 14.0

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
50: Backlick Rd & Barta 2/25/2013

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 659 91 19 793 814 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 0.98 1.00 1.00 1.00 0.85

Flt Protected 0.96 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3399 1770 3539 3539 1583

Flt Permitted 0.96 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3399 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 659 91 19 793 814 36

RTOR Reduction (vph) 13 0 0 0 0 10

Lane Group Flow (vph) 737 0 19 793 814 26

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 20.9 3.0 50.6 40.6 61.5

Effective Green, g (s) 20.9 3.0 50.6 40.6 61.5

Actuated g/C Ratio 0.25 0.04 0.60 0.48 0.72

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 836 62 2107 1690 1145

v/s Ratio Prot c0.22 0.01 c0.22 c0.23 0.01

v/s Ratio Perm 0.01

v/c Ratio 0.88 0.31 0.38 0.48 0.02

Uniform Delay, d1 30.9 40.0 9.0 15.1 3.3

Progression Factor 1.00 1.00 1.00 0.92 0.14

Incremental Delay, d2 10.8 2.8 0.5 1.0 0.0

Delay (s) 41.7 42.8 9.5 14.8 0.5

Level of Service D D A B A

Approach Delay (s) 41.7 10.3 14.2

Approach LOS D B B

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues Existing PM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 96 133 243 652 2030 156 1469 754

v/c Ratio 0.76 0.09 0.84 0.63 0.84 0.79 0.65 0.48

Control Delay 115.9 0.1 88.0 25.9 25.2 104.1 21.7 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 115.9 0.1 88.0 25.9 25.2 104.1 21.7 1.0

Queue Length 50th (ft) 114 0 265 147 800 181 560 0

Queue Length 95th (ft) #210 0 m335 m203 682 #281 633 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 130 1530 313 1031 2428 216 2277 1584

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.09 0.78 0.63 0.84 0.72 0.65 0.48

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-298 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 96 133 243 0 652 0 1916 114 156 1469 754

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4921 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4921 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 96 133 243 0 652 0 1916 114 156 1469 754

RTOR Reduction (vph) 0 0 0 0 0 179 0 4 0 0 0 0

Lane Group Flow (vph) 0 96 133 243 0 473 0 2026 0 156 1469 754

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 12.6 180.0 30.6 57.7 88.7 20.1 115.8 180.0

Effective Green, g (s) 12.6 180.0 30.6 57.7 88.7 20.1 115.8 180.0

Actuated g/C Ratio 0.07 1.00 0.17 0.32 0.49 0.11 0.64 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 126 1530 290 862 2424 197 2278 1584

v/s Ratio Prot c0.05 c0.14 0.18 c0.41 c0.09 0.41

v/s Ratio Perm 0.09 0.48

v/c Ratio 0.76 0.09 0.84 0.55 0.84 0.79 0.64 0.48

Uniform Delay, d1 82.2 0.0 72.3 50.4 39.4 77.9 19.6 0.0

Progression Factor 1.00 1.00 0.94 0.81 0.57 1.00 1.00 1.00

Incremental Delay, d2 24.7 0.1 16.1 0.7 2.2 20.2 1.4 1.0

Delay (s) 106.9 0.1 84.3 41.5 24.6 98.1 21.0 1.0

Level of Service F A F D C F C A

Approach Delay (s) 44.9 53.1 24.6 19.7

Approach LOS D D C B

Intersection Summary

HCM 2000 Control Delay 27.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
18: Fairfax Co Pkwy & Terminal Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 305 9 117 28 10 126 21 1634 8 56 1563 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1720 1516 1752 3505 1562 1752 3498 1462

Flt Permitted 0.95 1.00 1.00 0.96 1.00 0.05 1.00 1.00 0.04 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1720 1516 101 3505 1562 78 3498 1462

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 305 9 117 28 10 126 21 1634 8 56 1563 87

RTOR Reduction (vph) 0 0 89 0 0 120 0 0 2 0 0 19

Lane Group Flow (vph) 305 9 28 0 38 6 21 1634 6 56 1563 68

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 43.1 43.1 43.1 9.1 9.1 96.6 92.3 92.3 102.0 95.0 95.0

Effective Green, g (s) 43.1 43.1 43.1 9.1 9.1 96.6 92.3 92.3 102.0 95.0 95.0

Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.05 0.54 0.51 0.51 0.57 0.53 0.53

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 389 433 361 87 77 94 1797 801 109 1846 772

v/s Ratio Prot c0.19 0.00 c0.02 0.01 c0.47 c0.02 c0.45

v/s Ratio Perm 0.02 0.00 0.12 0.00 0.27 0.05

v/c Ratio 0.78 0.02 0.08 0.44 0.08 0.22 0.91 0.01 0.51 0.85 0.09

Uniform Delay, d1 64.1 52.3 53.0 83.0 81.5 30.8 40.0 21.4 36.0 36.3 21.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.80 0.73 0.62 1.31 0.75 0.53

Incremental Delay, d2 12.9 0.1 0.3 3.5 0.5 1.0 6.9 0.0 3.5 4.3 0.2

Delay (s) 77.0 52.4 53.4 86.4 81.9 25.6 35.9 13.2 50.8 31.7 11.3

Level of Service E D D F F C D B D C B

Approach Delay (s) 70.1 83.0 35.7 31.3

Approach LOS E F D C

Intersection Summary

HCM Average Control Delay 39.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 36.0

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
19: Fairfax Co Pkwy & Backlick Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 102 98 1594 82 36 1647

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.11 1.00

Satd. Flow (perm) 1388 1242 3402 1522 206 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 102 98 1594 82 36 1647

RTOR Reduction (vph) 0 87 0 21 0 0

Lane Group Flow (vph) 102 11 1594 61 36 1647

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 20.4 20.4 133.9 133.9 146.1 146.1

Effective Green, g (s) 20.4 20.4 133.9 133.9 146.1 146.1

Actuated g/C Ratio 0.11 0.11 0.74 0.74 0.81 0.81

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 157 141 2531 1132 212 2832

v/s Ratio Prot c0.07 c0.47 0.00 c0.47

v/s Ratio Perm 0.01 0.04 0.13

v/c Ratio 0.65 0.08 0.63 0.05 0.17 0.58

Uniform Delay, d1 76.4 71.4 11.1 6.1 8.5 6.0

Progression Factor 1.00 1.00 1.00 1.00 0.12 0.26

Incremental Delay, d2 12.0 0.5 1.2 0.1 0.2 0.5

Delay (s) 88.4 71.9 12.3 6.2 1.3 2.1

Level of Service F E B A A A

Approach Delay (s) 80.3 12.0 2.1

Approach LOS F B A

Intersection Summary

HCM Average Control Delay 11.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
4: Hayfield Rd & Telegraph Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 350 665 40 29 480 104 22 51 27 256 87 191

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1835 1819 1787 1980 1599 1798 1552 1796 1891 1607

Flt Permitted 0.29 1.00 0.27 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 558 1819 504 1980 1599 1798 1552 1796 1891 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 350 665 40 29 480 104 22 51 27 256 87 191

RTOR Reduction (vph) 0 1 0 0 0 50 0 0 25 0 0 0

Lane Group Flow (vph) 350 704 0 29 480 55 0 73 2 256 87 191

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 93.5 82.5 71.5 67.5 67.5 11.2 11.2 24.8 24.8 24.8

Effective Green, g (s) 93.5 82.5 71.5 67.5 67.5 11.2 11.2 24.8 24.8 24.8

Actuated g/C Ratio 0.62 0.55 0.48 0.45 0.45 0.07 0.07 0.17 0.17 0.17

Clearance Time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 2.5 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 510 1000 274 891 720 134 116 297 313 266

v/s Ratio Prot c0.09 c0.39 0.00 0.24 c0.04 c0.14 0.05

v/s Ratio Perm 0.34 0.05 0.03 0.00 0.12

v/c Ratio 0.69 0.70 0.11 0.54 0.08 0.54 0.02 0.86 0.28 0.72

Uniform Delay, d1 18.1 24.8 22.6 29.9 23.5 66.9 64.3 60.9 54.8 59.3

Progression Factor 1.52 0.53 1.00 1.00 1.00 1.00 1.00 0.67 0.61 0.66

Incremental Delay, d2 3.4 4.1 0.1 2.3 0.2 4.5 0.1 21.2 0.5 8.7

Delay (s) 30.9 17.2 22.7 32.3 23.7 71.4 64.4 62.3 34.0 47.7

Level of Service C B C C C E E E C D

Approach Delay (s) 21.7 30.4 69.5 52.5

Approach LOS C C E D

Intersection Summary

HCM Average Control Delay 33.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 27.5

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
5: Beulah St North/DCeeta Entrance & Telegraph Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 8 768 28 6 925 1 359 0 61 1 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1752 3504 1567 1787 3574 1770 1583 1695

Flt Permitted 0.25 1.00 1.00 0.31 1.00 0.76 1.00 0.91

Satd. Flow (perm) 457 3504 1567 586 3574 1409 1583 1576

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 8 768 28 6 925 1 359 0 61 1 0 1

RTOR Reduction (vph) 0 0 12 0 0 0 0 0 44 0 1 0

Lane Group Flow (vph) 8 768 16 6 926 0 0 359 17 0 1 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 88.0 86.7 86.7 88.0 86.7 41.5 41.5 41.5

Effective Green, g (s) 88.0 86.7 86.7 88.0 86.7 41.5 41.5 41.5

Actuated g/C Ratio 0.59 0.58 0.58 0.59 0.58 0.28 0.28 0.28

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 279 2025 906 354 2066 390 438 436

v/s Ratio Prot c0.00 0.22 0.00 c0.26

v/s Ratio Perm 0.02 0.01 0.01 c0.25 0.01 0.00

v/c Ratio 0.03 0.38 0.02 0.02 0.45 0.92 0.04 0.00

Uniform Delay, d1 13.8 17.1 13.5 13.3 18.0 52.6 39.7 39.3

Progression Factor 0.76 0.72 0.62 1.05 1.01 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.0 0.0 0.7 26.7 0.0 0.0

Delay (s) 10.5 12.9 8.4 14.0 18.9 79.3 39.7 39.3

Level of Service B B A B B E D D

Approach Delay (s) 12.7 18.9 73.6 39.3

Approach LOS B B E D

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-303 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
6: Beulah St & Telegraph Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 326 422 10 81 802 256 64 478 263 101 161 448

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3364 3468 1552 3519 3628 1623 1832 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.65 1.00 1.00 0.25 1.00 1.00

Satd. Flow (perm) 3364 3468 1552 3519 3628 1623 1254 3664 1639 469 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 326 422 10 81 802 256 64 478 263 101 161 448

RTOR Reduction (vph) 0 0 5 0 0 41 0 0 197 0 0 112

Lane Group Flow (vph) 326 422 5 81 802 215 64 478 66 101 161 336

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 19.7 72.1 79.8 9.0 61.4 72.5 36.5 28.8 37.8 43.3 32.2 51.9

Effective Green, g (s) 19.7 72.1 79.8 9.0 61.4 72.5 36.5 28.8 37.8 43.3 32.2 51.9

Actuated g/C Ratio 0.13 0.48 0.53 0.06 0.41 0.48 0.24 0.19 0.25 0.29 0.21 0.35

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 442 1667 826 211 1485 784 335 703 413 234 775 559

v/s Ratio Prot c0.10 0.12 0.00 0.02 c0.22 0.02 0.01 c0.13 0.01 c0.03 0.04 c0.08

v/s Ratio Perm 0.00 0.11 0.04 0.03 0.09 0.13

v/c Ratio 0.74 0.25 0.01 0.38 0.54 0.27 0.19 0.68 0.16 0.43 0.21 0.60

Uniform Delay, d1 62.7 23.0 16.5 67.8 33.6 23.1 44.5 56.3 43.7 41.1 48.4 40.5

Progression Factor 1.00 1.00 1.00 1.15 0.64 0.67 1.00 1.00 1.00 1.02 0.87 0.44

Incremental Delay, d2 6.3 0.4 0.0 1.0 1.2 0.2 0.3 2.6 0.2 1.2 0.1 1.7

Delay (s) 69.0 23.4 16.5 79.0 22.8 15.6 44.8 58.9 43.9 43.0 42.1 19.5

Level of Service E C B E C B D E D D D B

Approach Delay (s) 42.9 25.2 52.9 28.0

Approach LOS D C D C

Intersection Summary

HCM Average Control Delay 36.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 36.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-304 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM 
7: Telegraph Rd & Newington Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 76 596 2 1062 155 150 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 7.0 6.5 7.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 1.00 0.98 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.96

Satd. Flow (prot) 1744 3480 1761 3455 1833

Flt Permitted 0.12 1.00 0.95 1.00 0.96

Satd. Flow (perm) 228 3480 1761 3455 1833

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 76 596 2 1062 155 150 34

RTOR Reduction (vph) 0 0 0 7 0 6 0

Lane Group Flow (vph) 76 596 2 1210 0 178 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 49.6 44.4 0.8 40.0 15.2

Effective Green, g (s) 49.6 44.4 0.8 40.0 15.2

Actuated g/C Ratio 0.61 0.55 0.01 0.49 0.19

Clearance Time (s) 7.0 6.5 7.0 6.5 7.0

Vehicle Extension (s) 2.5 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 237 1910 17 1708 344

v/s Ratio Prot c0.02 0.17 0.00 c0.35 c0.10

v/s Ratio Perm c0.18

v/c Ratio 0.32 0.31 0.12 0.71 0.52

Uniform Delay, d1 9.5 9.9 39.7 15.9 29.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.1 1.1 1.4 1.3

Delay (s) 10.1 10.0 40.8 17.3 30.9

Level of Service B B D B C

Approach Delay (s) 10.0 17.3 30.9

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 80.9 Sum of lost time (s) 27.5

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-305 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM 

9: FFX Co. Pkwy (S) Ramp C/FFX Co. Pkwy (S) Ramp D & Telegraph Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 427 31 138 1190 0 0 0 0 184 1 590

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1661 1980

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1661 1980

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 427 31 138 1190 0 0 0 0 184 1 590

RTOR Reduction (vph) 0 0 22 0 0 0 0 0 0 0 0 55

Lane Group Flow (vph) 0 427 9 138 1190 0 0 0 0 92 93 535

Turn Type NA Perm Prot NA Split NA Prot

Protected Phases 2 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 29.5 29.5 23.0 59.5 27.0 27.0 27.0

Effective Green, g (s) 29.5 29.5 23.0 59.5 27.0 27.0 27.0

Actuated g/C Ratio 0.29 0.29 0.23 0.60 0.27 0.27 0.27

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1485 462 411 2127 447 448 535

v/s Ratio Prot 0.08 0.08 c0.33 0.06 0.06 c0.27

v/s Ratio Perm 0.01

v/c Ratio 0.29 0.02 0.34 0.56 0.21 0.21 1.00

Uniform Delay, d1 27.2 25.0 32.1 12.3 28.2 28.2 36.5

Progression Factor 1.00 1.00 0.72 0.53 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.1 1.7 0.8 0.2 0.2 38.4

Delay (s) 27.6 25.1 24.8 7.3 28.4 28.5 74.9

Level of Service C C C A C C E

Approach Delay (s) 27.5 9.2 0.0 63.8

Approach LOS C A A E

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-306 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM 

8: FFX Co. Pkwy (N) Ramp B/FFX Co. Pkwy (N) Ramp A & Telegraph Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 119 491 0 0 1031 87 307 28 198 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1763 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1763 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 119 491 0 0 1031 87 307 28 198 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 47 0 0 0 0 0 0

Lane Group Flow (vph) 119 491 0 0 1031 40 0 335 198 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 10.6 63.2 45.6 45.6 23.3 23.3

Effective Green, g (s) 10.6 63.2 45.6 45.6 23.3 23.3

Actuated g/C Ratio 0.11 0.63 0.46 0.46 0.23 0.23

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 360 2215 1630 729 411 365

v/s Ratio Prot c0.04 0.14 c0.29 c0.19 0.13

v/s Ratio Perm 0.02

v/c Ratio 0.33 0.22 0.63 0.05 0.82 0.54

Uniform Delay, d1 41.4 7.9 20.8 15.2 36.3 33.7

Progression Factor 0.61 2.13 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.2 1.9 0.1 11.8 1.6

Delay (s) 26.1 17.0 22.7 15.3 48.1 35.3

Level of Service C B C B D D

Approach Delay (s) 18.8 22.1 43.3 0.0

Approach LOS B C D A

Intersection Summary

HCM Average Control Delay 26.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-307 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM 

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd 2/25/2013

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 18 10 23 567 3 1012 2 714 51 266 938 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Frt 1.00 0.90 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1684 1732 1506 1550 1752 3504 1567 3399 3504 1567

Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 1684 1732 1506 1550 1752 3504 1567 3399 3504 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 18 10 23 567 3 1012 2 714 51 266 938 3

RTOR Reduction (vph) 0 22 0 0 131 127 0 0 35 0 0 2

Lane Group Flow (vph) 18 11 0 510 405 409 2 714 16 266 938 1

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 6.0 6.0 55.8 55.8 77.8 1.1 51.1 51.1 22.0 72.0 72.0

Effective Green, g (s) 6.0 6.0 55.8 55.8 77.8 1.1 51.1 51.1 22.0 72.0 72.0

Actuated g/C Ratio 0.04 0.04 0.34 0.34 0.48 0.01 0.31 0.31 0.14 0.44 0.44

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0

Lane Grp Cap (vph) 66 62 593 516 807 12 1099 492 459 1549 693

v/s Ratio Prot c0.01 0.01 c0.29 0.27 c0.07 0.00 c0.20 0.08 c0.27

v/s Ratio Perm 0.20 0.01 0.00

v/c Ratio 0.27 0.17 0.86 0.78 0.51 0.17 0.65 0.03 0.58 0.61 0.00

Uniform Delay, d1 76.3 76.1 49.9 48.1 29.3 80.4 48.2 38.8 66.1 34.6 25.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.3 12.1 7.7 0.7 6.5 1.8 0.1 2.1 1.0 0.0

Delay (s) 78.6 77.4 62.0 55.8 30.0 86.9 50.0 38.8 68.2 35.6 25.4

Level of Service E E E E C F D D E D C

Approach Delay (s) 77.8 49.1 49.4 42.8

Approach LOS E D D D

Intersection Summary

HCM Average Control Delay 47.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 162.9 Sum of lost time (s) 28.0

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-308 Transportation Impact Analysis



Queues Existing PM
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 48 787 7 1524 245 16 233 525

v/c Ratio 0.45 0.23 0.09 0.49 0.23 0.18 0.76 0.74

Control Delay 78.6 10.5 70.9 20.2 4.3 44.9 74.5 10.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Total Delay 78.6 10.5 70.9 20.2 4.3 44.9 74.5 11.1

Queue Length 50th (ft) 50 44 7 279 10 6 220 0

Queue Length 95th (ft) m68 201 24 468 66 32 297 109

Internal Link Dist (ft) 452 967 434 631

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 119 3468 82 3088 1046 422 437 785

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 30

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.23 0.09 0.49 0.23 0.04 0.53 0.70

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-309 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 783 4 7 1524 245 5 1 10 232 1 525

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.92 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (prot) 1787 5132 1770 5085 1583 1679 1774 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (perm) 1787 5132 1770 5085 1583 1679 1774 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 48 783 4 7 1524 245 5 1 10 232 1 525

RTOR Reduction (vph) 0 0 0 0 0 93 0 10 0 0 0 434

Lane Group Flow (vph) 48 787 0 7 1524 152 0 6 0 0 233 91

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 7.5 91.6 1.4 85.5 85.5 3.1 25.9 25.9

Effective Green, g (s) 7.5 91.6 1.4 85.5 85.5 3.1 25.9 25.9

Actuated g/C Ratio 0.05 0.61 0.01 0.57 0.57 0.02 0.17 0.17

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 3133 16 2898 902 34 306 273

v/s Ratio Prot c0.03 c0.15 0.00 c0.30 c0.00 c0.13

v/s Ratio Perm 0.10 0.06

v/c Ratio 0.54 0.25 0.44 0.53 0.17 0.18 0.76 0.33

Uniform Delay, d1 69.6 13.4 73.9 19.8 15.3 72.2 59.1 54.5

Progression Factor 0.98 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 0.2 18.0 0.7 0.4 2.6 10.7 0.7

Delay (s) 73.5 12.0 91.9 20.5 15.7 74.8 69.8 55.2

Level of Service E B F C B E E E

Approach Delay (s) 15.6 20.1 74.8 59.7

Approach LOS B C E E

Intersection Summary

HCM 2000 Control Delay 28.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-310 Transportation Impact Analysis



Queues Existing PM
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 236 700 13 251 1702 31 43 55 57 58 100

v/c Ratio 0.51 0.68 0.03 0.32 0.65 0.04 0.35 0.36 0.34 0.35 0.36

Control Delay 71.2 63.5 0.2 24.3 22.9 2.1 83.1 40.1 75.3 75.3 7.4

Queue Delay 0.0 0.0 0.0 2.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 71.2 63.5 0.2 26.5 23.2 2.1 83.1 40.1 75.3 75.3 7.4

Queue Length 50th (ft) 125 261 0 167 463 1 46 20 62 63 0

Queue Length 95th (ft) 183 315 0 284 582 12 94 71 116 118 27

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 466 2084 703 786 2789 909 398 406 480 485 546

Starvation Cap Reductn 0 0 0 399 402 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.02 0.65 0.71 0.03 0.11 0.14 0.12 0.12 0.18

Intersection Summary

Appendix D D-311 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Existing PM
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 700 13 251 1702 31 43 19 36 106 9 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1680 1706 1723 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1680 1706 1723 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 236 700 13 251 1702 31 43 19 36 106 9 100

RTOR Reduction (vph) 0 0 10 0 0 15 0 33 0 0 0 90

Lane Group Flow (vph) 236 700 3 251 1702 16 43 22 0 57 58 10

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 21.5 32.4 32.4 72.3 83.2 83.2 11.3 11.3 15.8 15.8 15.8

Effective Green, g (s) 21.5 32.4 32.4 72.3 83.2 83.2 11.3 11.3 15.8 15.8 15.8

Actuated g/C Ratio 0.13 0.20 0.20 0.45 0.52 0.52 0.07 0.07 0.10 0.10 0.10

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 463 1034 322 787 2604 810 124 118 167 169 157

v/s Ratio Prot 0.07 c0.14 0.14 c0.34 c0.02 0.01 0.03 c0.03

v/s Ratio Perm 0.00 0.01 0.01

v/c Ratio 0.51 0.68 0.01 0.32 0.65 0.02 0.35 0.18 0.34 0.34 0.06

Uniform Delay, d1 64.8 59.4 51.3 28.4 28.3 18.9 71.2 70.4 67.6 67.7 65.8

Progression Factor 1.00 1.00 1.00 0.76 0.75 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.8 0.0 0.2 0.6 0.0 2.3 1.0 1.2 1.2 0.2

Delay (s) 65.8 61.1 51.4 21.8 21.9 18.9 73.5 71.4 68.9 68.9 65.9

Level of Service E E D C C B E E E E E

Approach Delay (s) 62.2 21.8 72.3 67.5

Approach LOS E C E E

Intersection Summary

HCM 2000 Control Delay 38.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 160.8 Sum of lost time (s) 29.0

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-312 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
31: Richmond Hwy & Lorton Rd 2/26/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 224 15 18 670 27 2343 925

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 1770 5085 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 1770 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 224 15 18 670 27 2343 925

RTOR Reduction (vph) 0 7 0 0 0 0 139

Lane Group Flow (vph) 224 8 18 670 27 2343 786

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 18.5 23.7 5.2 152.3 7.2 154.3 154.3

Effective Green, g (s) 18.5 23.7 5.2 152.3 7.2 154.3 154.3

Actuated g/C Ratio 0.09 0.12 0.03 0.76 0.04 0.77 0.77

Clearance Time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 318 188 46 3872 64 3923 1221

v/s Ratio Prot c0.07 0.00 0.01 0.13 c0.02 0.46

v/s Ratio Perm 0.00 c0.50

v/c Ratio 0.70 0.04 0.39 0.17 0.42 0.60 0.64

Uniform Delay, d1 88.1 78.1 95.8 6.6 94.4 9.7 10.4

Progression Factor 1.00 1.00 1.15 0.18 1.00 1.00 1.00

Incremental Delay, d2 6.9 0.1 5.3 0.1 4.4 0.7 2.6

Delay (s) 95.0 78.2 115.4 1.2 98.8 10.4 13.0

Level of Service F E F A F B B

Approach Delay (s) 94.0 4.2 11.8

Approach LOS F A B

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 14.5

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-313 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
30: Richmond Hwy & Pohick Rd 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 776 1 1 2991 313 0 0 0 135 1 210

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Lane Util. Factor 0.97 0.91 1.00 0.86 1.00 0.95 0.91 0.95

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.87 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00

Satd. Flow (prot) 3433 5084 1770 6408 1583 1681 1467 1504

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 1.00

Satd. Flow (perm) 3433 5084 1770 6408 1583 1681 1467 1504

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 121 776 1 1 2991 313 0 0 0 135 1 210

RTOR Reduction (vph) 0 0 0 0 0 58 0 0 0 0 89 93

Lane Group Flow (vph) 121 777 0 1 2991 255 0 0 0 120 26 19

Turn Type Prot NA Prot NA pm+ov Split Split NA pm+ov

Protected Phases 1 6 5 2 4 3 3 4 4 1

Permitted Phases 2 4

Actuated Green, G (s) 11.7 139.0 1.2 128.5 146.8 18.3 18.3 30.0

Effective Green, g (s) 11.7 139.0 1.2 128.5 146.8 18.3 18.3 30.0

Actuated g/C Ratio 0.06 0.77 0.01 0.71 0.82 0.10 0.10 0.17

Clearance Time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 223 3926 12 4575 1291 171 149 251

v/s Ratio Prot c0.04 0.15 0.00 c0.47 0.02 c0.07 0.02 0.00

v/s Ratio Perm 0.14 0.01

v/c Ratio 0.54 0.20 0.08 0.65 0.20 0.70 0.17 0.07

Uniform Delay, d1 81.6 5.5 88.9 13.8 3.7 78.2 73.9 63.3

Progression Factor 1.00 1.00 1.00 0.38 0.59 1.00 1.00 1.00

Incremental Delay, d2 2.7 0.1 2.2 0.6 0.1 12.3 0.6 0.1

Delay (s) 84.2 5.6 90.7 5.8 2.2 90.5 74.5 63.4

Level of Service F A F A A F E E

Approach Delay (s) 16.2 5.5 0.0 76.5

Approach LOS B A A E

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-314 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
29: Old Colchester Rd/Telegraph Rd & Richmond Hwy 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 235 647 27 128 2170 31 16 20 14 68 232 1039

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.76

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 5055 1770 6408 1583 1770 1863 1583 3433 1863 3610

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 5055 1770 6408 1583 1770 1863 1583 3433 1863 3610

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 235 647 27 128 2170 31 16 20 14 68 232 1039

RTOR Reduction (vph) 0 2 0 0 0 9 0 0 13 0 0 257

Lane Group Flow (vph) 235 672 0 128 2170 22 16 20 1 68 232 782

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA pt+ov

Protected Phases 1 6 5 2 8 7 7 8 8 8 1

Permitted Phases 2 7

Actuated Green, G (s) 16.5 90.3 16.4 90.2 128.3 7.2 7.2 7.2 38.1 38.1 61.6

Effective Green, g (s) 16.5 90.3 16.4 90.2 128.3 7.2 7.2 7.2 38.1 38.1 61.6

Actuated g/C Ratio 0.09 0.50 0.09 0.50 0.71 0.04 0.04 0.04 0.21 0.21 0.34

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 315 2536 161 3211 1128 71 75 63 727 394 1235

v/s Ratio Prot 0.07 0.13 c0.07 c0.34 0.00 0.01 c0.01 0.02 0.12 c0.22

v/s Ratio Perm 0.01 0.00

v/c Ratio 0.75 0.26 0.80 0.68 0.02 0.23 0.27 0.01 0.09 0.59 0.63

Uniform Delay, d1 79.7 25.8 80.2 33.9 7.5 83.7 83.8 83.0 57.1 63.9 49.7

Progression Factor 1.00 0.98 1.23 0.67 1.16 1.00 1.00 1.00 1.11 1.07 0.80

Incremental Delay, d2 9.2 0.3 11.2 0.5 0.0 2.2 2.6 0.1 0.1 2.2 1.0

Delay (s) 89.0 25.5 110.0 23.4 8.8 85.9 86.4 83.1 63.4 70.6 41.0

Level of Service F C F C A F F F E E D

Approach Delay (s) 41.9 27.9 85.3 47.2

Approach LOS D C F D

Intersection Summary

HCM Average Control Delay 36.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-315 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
28: Richmond Hwy & Fairfax Co Pkwy 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 28 652 1701 610 825 600

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 2000

Total Lost time (s) 7.0 7.5 7.5 4.0 7.5 7.5

Lane Util. Factor 0.97 0.95 0.95 1.00 0.97 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 3539 3539 1583 3433 1667

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 3539 3539 1583 3433 1667

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 28 652 1701 610 825 600

RTOR Reduction (vph) 0 0 0 0 0 8

Lane Group Flow (vph) 28 652 1701 610 825 592

Turn Type Prot NA NA Free NA pt+ov

Protected Phases 1 6 2 4 4 1

Permitted Phases Free

Actuated Green, G (s) 5.8 112.5 99.7 180.0 52.5 65.8

Effective Green, g (s) 5.8 112.5 99.7 180.0 52.5 65.8

Actuated g/C Ratio 0.03 0.62 0.55 1.00 0.29 0.37

Clearance Time (s) 7.0 7.5 7.5 7.5

Vehicle Extension (s) 3.0 5.0 5.0 3.5

Lane Grp Cap (vph) 111 2212 1960 1583 1001 609

v/s Ratio Prot 0.01 0.18 c0.48 0.24 c0.36

v/s Ratio Perm 0.39

v/c Ratio 0.25 0.29 0.87 0.39 0.82 0.97

Uniform Delay, d1 85.0 15.5 34.5 0.0 59.4 56.2

Progression Factor 1.13 0.82 0.76 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.3 3.2 0.4 5.8 29.4

Delay (s) 97.2 13.0 29.6 0.4 65.2 85.6

Level of Service F B C A E F

Approach Delay (s) 16.5 21.9 73.8

Approach LOS B C E

Intersection Summary

HCM Average Control Delay 37.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 94.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
27: Pohick Rd/Backlick Rd & Richmond Hwy 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 4 1264 214 40 1554 79 758 27 16 85 10 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2050 2050 2050 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 7.0 7.5 7.5 7.0 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.91 0.91 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1577 1770 3514 1737 3481 1593 1676 1478

Flt Permitted 0.04 1.00 1.00 0.10 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (perm) 83 3539 1577 192 3514 1737 3481 1593 1676 1478

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 4 1264 214 40 1554 79 758 27 16 85 10 13

RTOR Reduction (vph) 0 0 66 0 2 0 0 2 0 0 0 12

Lane Group Flow (vph) 4 1264 149 40 1631 0 379 420 0 85 10 1

Bus Blockages (#/hr) 0 0 1 0 0 0 0 0 0 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 2 6 3

Actuated Green, G (s) 91.4 90.0 90.0 102.6 95.6 39.5 39.5 15.0 15.0 15.0

Effective Green, g (s) 91.4 90.0 90.0 102.6 95.6 39.5 39.5 15.0 15.0 15.0

Actuated g/C Ratio 0.51 0.50 0.50 0.57 0.53 0.22 0.22 0.08 0.08 0.08

Clearance Time (s) 7.0 7.5 7.5 7.0 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 55 1770 789 171 1866 381 764 133 140 123

v/s Ratio Prot 0.00 0.36 c0.01 c0.46 c0.22 0.12 c0.05 0.01

v/s Ratio Perm 0.04 0.09 0.12 0.00

v/c Ratio 0.07 0.71 0.19 0.23 0.87 0.99 0.95dl 0.64 0.07 0.01

Uniform Delay, d1 33.4 35.0 24.8 25.0 36.9 70.1 62.4 79.9 76.1 75.7

Progression Factor 0.61 0.91 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.0 0.4 1.0 6.1 44.5 1.1 10.8 0.3 0.0

Delay (s) 21.1 34.0 24.8 26.0 43.0 114.6 63.4 90.7 76.4 75.7

Level of Service C C C C D F E F E E

Approach Delay (s) 32.6 42.6 87.7 87.6

Approach LOS C D F F

Intersection Summary

HCM Average Control Delay 49.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group

Appendix D D-317 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis Timing Plan: PM
26: Richmond Hwy & Belvoir Rd 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 477 346 1142 86 77 1337

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.19 1.00

Satd. Flow (perm) 3433 1583 3539 1583 350 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 477 346 1142 86 77 1337

RTOR Reduction (vph) 0 202 0 29 0 0

Lane Group Flow (vph) 477 144 1142 57 77 1337

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 30.1 30.1 111.8 111.8 126.4 126.4

Effective Green, g (s) 30.1 30.1 111.8 111.8 126.4 126.4

Actuated g/C Ratio 0.18 0.18 0.66 0.66 0.74 0.74

Clearance Time (s) 6.5 6.5 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 6.0 6.0 3.0 6.0

Lane Grp Cap (vph) 608 280 2327 1041 324 2631

v/s Ratio Prot c0.14 0.32 0.01 c0.38

v/s Ratio Perm 0.09 0.04 0.17

v/c Ratio 0.78 0.52 0.49 0.05 0.24 0.51

Uniform Delay, d1 66.9 63.3 14.7 10.3 8.8 9.0

Progression Factor 1.00 1.00 1.00 1.00 0.98 0.66

Incremental Delay, d2 6.6 1.6 0.7 0.1 0.3 0.6

Delay (s) 73.4 65.0 15.5 10.4 9.0 6.6

Level of Service E E B B A A

Approach Delay (s) 69.9 15.1 6.7

Approach LOS E B A

Intersection Summary

HCM Average Control Delay 24.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM
25: Richmond Hwy & Woodlawn Rd 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 3 2 3 1527 1527 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% -3% 4%

Total Lost time (s) 7.0 7.0 7.0 6.5 6.5 6.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1796 3592 3468 1552

Flt Permitted 0.95 1.00 0.15 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 279 3592 3468 1552

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 3 2 3 1527 1527 1

RTOR Reduction (vph) 0 2 0 0 0 0

Lane Group Flow (vph) 3 0 3 1527 1527 1

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 4 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 1.4 1.4 155.1 155.1 146.7 146.7

Effective Green, g (s) 1.4 1.4 155.1 155.1 146.7 146.7

Actuated g/C Ratio 0.01 0.01 0.91 0.91 0.86 0.86

Clearance Time (s) 7.0 7.0 7.0 6.5 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 15 13 267 3277 2993 1339

v/s Ratio Prot c0.00 0.00 c0.43 c0.44

v/s Ratio Perm 0.00 0.01 0.00

v/c Ratio 0.20 0.00 0.01 0.47 0.51 0.00

Uniform Delay, d1 83.7 83.6 1.8 1.1 2.9 1.6

Progression Factor 1.00 1.00 0.70 1.09 0.91 0.24

Incremental Delay, d2 6.5 0.0 0.0 0.4 0.5 0.0

Delay (s) 90.2 83.6 1.2 1.7 3.1 0.4

Level of Service F F A A A A

Approach Delay (s) 87.6 1.6 3.1

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 2.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM

24: Mt. Vernon Hwy/Old Mill Rd & Richmond Hwy & Woodlawn 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 1201 305 53 957 24 309 73 108 31 55 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 2050 2050

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 1696 1869

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 1696 1869

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 141 1201 305 53 957 24 309 73 108 31 55 71

RTOR Reduction (vph) 0 0 194 0 0 14 0 0 0 0 0 0

Lane Group Flow (vph) 141 1201 111 53 957 10 309 181 0 0 157 0

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA

Protected Phases 5 2 5 1 1 2 3 3 6 6

Permitted Phases 2 5 1 2

Actuated Green, G (s) 20.0 61.7 61.7 31.1 72.8 72.8 22.8 22.8 15.0

Effective Green, g (s) 20.0 61.7 61.7 31.1 72.8 72.8 22.8 22.8 15.0

Actuated g/C Ratio 0.12 0.36 0.36 0.18 0.43 0.43 0.13 0.13 0.09

Clearance Time (s) 8.0 8.0 7.0 7.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 208 1284 575 324 1516 678 460 227 165

v/s Ratio Prot 0.08 c0.34 0.03 c0.27 0.09 c0.11 c0.08

v/s Ratio Perm 0.07 0.01

v/c Ratio 0.68 0.94 0.19 0.16 0.63 0.02 0.67 0.80 0.95

Uniform Delay, d1 71.9 52.2 37.1 58.5 38.1 28.0 70.0 71.4 77.1

Progression Factor 0.85 0.79 0.20 0.67 0.45 0.27 1.00 1.00 1.00

Incremental Delay, d2 7.9 11.9 0.2 0.2 0.7 0.0 3.8 17.4 55.5

Delay (s) 69.3 53.1 7.7 39.2 17.7 7.7 73.9 88.8 132.7

Level of Service E D A D B A E F F

Approach Delay (s) 46.1 18.5 79.4 132.7

Approach LOS D B E F

Intersection Summary

HCM Average Control Delay 46.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 38.0

Intersection Capacity Utilization 96.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Timing Plan: PM

24: Mt. Vernon Hwy/Old Mill Rd & Richmond Hwy & Woodlawn 2/25/2013

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement SEL SER SER2

Lane Configurations

Volume (vph) 1 1 1

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 7.0

Lane Util. Factor 1.00

Frt 0.91

Flt Protected 0.98

Satd. Flow (prot) 1667

Flt Permitted 0.98

Satd. Flow (perm) 1667

Peak-hour factor, PHF 1.00 1.00 1.00

Adj. Flow (vph) 1 1 1

RTOR Reduction (vph) 1 0 0

Lane Group Flow (vph) 2 0 0

Turn Type NA

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 1.4

Effective Green, g (s) 1.4

Actuated g/C Ratio 0.01

Clearance Time (s) 7.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 14

v/s Ratio Prot c0.00

v/s Ratio Perm

v/c Ratio 0.14

Uniform Delay, d1 83.7

Progression Factor 1.00

Incremental Delay, d2 4.7

Delay (s) 88.4

Level of Service F

Approach Delay (s) 88.4

Approach LOS F

Intersection Summary
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HCM Unsignalized Intersection Capacity Analysis Timing Plan: PM

159: Mt. Vernon Hwy 2/25/2013

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 142 458 174 337 339 102

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 142 458 174 337 339 102

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1024 339 339

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1024 339 339

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 36 35 86

cM capacity (veh/h) 224 703 1220

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 600 174 337 339 102

Volume Left 142 174 0 0 0

Volume Right 458 0 0 0 102

cSH 466 1220 1700 1700 1700

Volume to Capacity 1.29 0.14 0.20 0.20 0.06

Queue Length 95th (ft) 638 12 0 0 0

Control Delay (s) 170.0 8.4 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 170.0 2.9 0.0

Approach LOS F

Intersection Summary

Average Delay 66.7

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15
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Queues 2017 AM - No Build
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 900 725 60 150 80

v/c Ratio 0.44 0.46 0.15 0.06 0.11

Control Delay 12.5 1.0 4.3 3.4 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.5 1.0 4.3 3.4 5.4

Queue Length 50th (ft) 152 0 6 8 0

Queue Length 95th (ft) 205 0 14 14 14

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 2033 1583 441 2418 721

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.44 0.46 0.14 0.06 0.11

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 900 725 60 150 50 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 1.00 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3539 1583 1770 3539 3307

Flt Permitted 1.00 1.00 0.24 1.00 0.97

Satd. Flow (perm) 3539 1583 442 3539 3307

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 900 725 60 150 50 30

RTOR Reduction (vph) 0 0 0 0 64 0

Lane Group Flow (vph) 900 725 60 150 16 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 50.6 90.0 61.5 61.5 17.5

Effective Green, g (s) 50.6 90.0 61.5 61.5 17.5

Actuated g/C Ratio 0.56 1.00 0.68 0.68 0.19

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1989 1583 381 2418 643

v/s Ratio Prot 0.25 0.01 0.04 0.00

v/s Ratio Perm c0.46 0.10

v/c Ratio 0.45 0.46 0.16 0.06 0.02

Uniform Delay, d1 11.6 0.0 5.9 4.7 29.3

Progression Factor 1.00 1.00 0.74 0.71 1.00

Incremental Delay, d2 0.7 1.0 0.2 0.0 0.1

Delay (s) 12.3 1.0 4.5 3.4 29.4

Level of Service B A A A C

Approach Delay (s) 7.2 3.7 29.4

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 1075 325 475 225 40 30

v/c Ratio 0.86 0.42 0.94 0.09 0.07 0.08

Control Delay 30.5 4.2 59.5 4.4 31.2 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.5 4.2 59.5 4.4 31.2 0.5

Queue Length 50th (ft) 177 0 259 18 9 0

Queue Length 95th (ft) #270 49 #444 28 23 0

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1245 767 521 2477 610 361

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.42 0.91 0.09 0.07 0.08

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 1075 325 475 225 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 1770 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1075 325 475 225 40 30

RTOR Reduction (vph) 0 211 0 0 0 25

Lane Group Flow (vph) 1075 114 475 225 40 5

Turn Type NA Perm Prot NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 3

Actuated Green, G (s) 31.7 31.7 25.8 63.0 16.0 16.0

Effective Green, g (s) 31.7 31.7 25.8 63.0 16.0 16.0

Actuated g/C Ratio 0.35 0.35 0.29 0.70 0.18 0.18

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1246 557 507 2477 610 281

v/s Ratio Prot c0.30 c0.27 0.06 c0.01

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.86 0.21 0.94 0.09 0.07 0.02

Uniform Delay, d1 27.1 20.4 31.3 4.3 30.8 30.5

Progression Factor 0.79 0.94 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.8 0.8 24.9 0.1 0.2 0.1

Delay (s) 29.3 20.0 56.2 4.4 31.0 30.6

Level of Service C C E A C C

Approach Delay (s) 27.2 39.6 30.8

Approach LOS C D C

Intersection Summary

HCM 2000 Control Delay 31.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 40 875 80 275 150 10 50 550 425

v/c Ratio 0.33 0.93 0.76 0.28 0.27 0.03 0.06 0.83 0.46

Control Delay 47.3 48.6 84.9 26.7 5.2 11.6 6.5 34.2 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 47.3 48.6 84.9 26.7 5.2 11.6 6.5 34.2 9.8

Queue Length 50th (ft) 22 247 46 67 0 3 6 252 65

Queue Length 95th (ft) 54 #374 #125 102 39 11 23 #537 172

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 126 939 105 998 564 382 884 664 921

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.32 0.93 0.76 0.28 0.27 0.03 0.06 0.83 0.46

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 675 200 80 275 150 10 20 30 550 100 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.91 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3418 1770 3539 1583 1770 1695 1770 1649

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.35 1.00 0.72 1.00

Satd. Flow (perm) 1770 3418 1770 3539 1583 647 1695 1349 1649

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 675 200 80 275 150 10 20 30 550 100 325

RTOR Reduction (vph) 0 30 0 0 0 111 0 14 0 0 117 0

Lane Group Flow (vph) 40 845 0 80 275 39 10 36 0 550 308 0

Turn Type Prot NA Prot NA Prot pm+pt NA Perm NA

Protected Phases 5 2 1 6 6 3 8 4

Permitted Phases 8 4

Actuated Green, G (s) 3.7 24.4 4.1 24.8 24.8 49.6 49.6 43.3 43.3

Effective Green, g (s) 3.7 24.4 4.1 24.8 24.8 49.6 49.6 43.3 43.3

Actuated g/C Ratio 0.04 0.26 0.04 0.26 0.26 0.52 0.52 0.46 0.46

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 69 881 76 927 414 348 888 617 754

v/s Ratio Prot 0.02 c0.25 c0.05 0.08 0.02 0.00 c0.02 0.19

v/s Ratio Perm 0.01 c0.41

v/c Ratio 0.58 0.96 1.05 0.30 0.09 0.03 0.04 0.89 0.41

Uniform Delay, d1 44.7 34.6 45.2 27.9 26.4 12.1 10.9 23.5 17.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 21.8 118.4 0.8 0.5 0.0 0.1 17.6 1.6

Delay (s) 56.0 56.4 163.7 28.7 26.9 12.1 11.0 41.1 18.8

Level of Service E E F C C B B D B

Approach Delay (s) 56.4 49.6 11.2 31.4

Approach LOS E D B C

Intersection Summary

HCM 2000 Control Delay 43.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 94.6 Sum of lost time (s) 22.0

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 10 1625 20 20 720

v/c Ratio 0.01 1.05 0.06 0.02 0.35

Control Delay 29.6 45.3 24.0 23.4 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.6 45.3 24.0 23.4 8.4

Queue Length 50th (ft) 2 ~50 8 4 83

Queue Length 95th (ft) 10 #1226 25 13 115

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 853 1541 345 1002 2080

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 1.05 0.06 0.02 0.35

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 10 1625 20 20 700 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3432

Flt Permitted 1.00 1.00 0.60 1.00 0.95

Satd. Flow (perm) 3539 1583 1116 3539 3432

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 1625 20 20 700 20

RTOR Reduction (vph) 0 186 0 0 41 0

Lane Group Flow (vph) 10 1439 20 20 679 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 21.7 75.2 28.8 28.8 53.5

Effective Green, g (s) 21.7 75.2 28.8 28.8 53.5

Actuated g/C Ratio 0.23 0.81 0.31 0.31 0.57

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 823 1369 355 1092 1967

v/s Ratio Prot 0.00 c0.60 c0.00 0.01 0.20

v/s Ratio Perm 0.31 0.02

v/c Ratio 0.01 1.05 0.06 0.02 0.35

Uniform Delay, d1 27.6 9.0 22.7 22.4 10.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 39.1 0.1 0.0 0.1

Delay (s) 27.6 48.1 22.8 22.5 10.7

Level of Service C D C C B

Approach Delay (s) 48.0 22.6 10.7

Approach LOS D C B

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.11

Actuated Cycle Length (s) 93.3 Sum of lost time (s) 16.5

Intersection Capacity Utilization 113.1% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBT NBL SBR

Lane Group Flow (vph) 90 10 100 30 10

v/c Ratio 0.29 0.02 0.31 0.05 0.01

Control Delay 24.5 0.1 24.4 11.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.5 0.1 24.4 11.7 0.0

Queue Length 50th (ft) 24 0 26 6 0

Queue Length 95th (ft) 70 0 75 21 0

Internal Link Dist (ft) 468 451

Turn Bay Length (ft) 180 180

Base Capacity (vph) 629 656 633 620 1195

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.02 0.16 0.05 0.01

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 80 10 0 100 0 30 0 0 0 0 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.99 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1852 1583 1863 1770 1583

Flt Permitted 0.99 1.00 1.00 0.61 1.00

Satd. Flow (perm) 1852 1583 1863 1130 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 80 10 0 100 0 30 0 0 0 0 10

RTOR Reduction (vph) 0 0 8 0 0 0 0 0 0 0 0 6

Lane Group Flow (vph) 0 90 2 0 100 0 30 0 0 0 0 4

Turn Type Split NA pt+ov Split NA pt+ov pm+pt Perm pm+pt Perm

Protected Phases 4 4 4 5 3 3 3 1 5 2 1 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 4.9 11.7 7.1 29.0 22.2

Effective Green, g (s) 4.9 11.7 7.1 29.0 22.2

Actuated g/C Ratio 0.09 0.20 0.12 0.50 0.39

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 157 322 230 584 611

v/s Ratio Prot c0.05 0.00 c0.05 c0.00

v/s Ratio Perm c0.02 0.00

v/c Ratio 0.57 0.01 0.43 0.05 0.01

Uniform Delay, d1 25.3 18.3 23.3 7.5 10.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.0 0.0 1.3 0.0 0.0

Delay (s) 30.3 18.3 24.7 7.5 10.9

Level of Service C B C A B

Approach Delay (s) 29.1 24.7 7.5 10.9

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.21

Actuated Cycle Length (s) 57.5 Sum of lost time (s) 22.0

Intersection Capacity Utilization 25.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 20 150 70 70 1075 50 2075

v/c Ratio 0.06 0.69 0.21 0.30 0.49 0.13 0.99

Control Delay 0.4 51.8 5.2 9.6 10.8 5.0 36.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.4 51.8 5.2 9.6 10.8 5.0 36.2

Queue Length 50th (ft) 0 79 0 10 179 7 ~663

Queue Length 95th (ft) 0 143 21 29 244 18 #830

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 200 200 350

Base Capacity (vph) 359 270 386 232 2199 389 2106

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.56 0.18 0.30 0.49 0.13 0.99

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 10 150 0 70 70 975 100 50 1975 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 1.00 0.99 1.00 0.99

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1695 1770 1583 1770 3490 1770 3514

Flt Permitted 0.83 0.74 1.00 0.08 1.00 0.22 1.00

Satd. Flow (perm) 1447 1386 1583 140 3490 414 3514

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 0 10 150 0 70 70 975 100 50 1975 100

RTOR Reduction (vph) 0 17 0 0 0 59 0 7 0 0 4 0

Lane Group Flow (vph) 0 3 0 0 150 11 70 1068 0 50 2071 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 13.2 13.2 13.2 58.5 53.1 55.7 51.7

Effective Green, g (s) 13.2 13.2 13.2 58.5 53.1 55.7 51.7

Actuated g/C Ratio 0.15 0.15 0.15 0.67 0.61 0.64 0.60

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 220 210 240 195 2135 328 2093

v/s Ratio Prot c0.02 0.31 0.01 c0.59

v/s Ratio Perm 0.00 c0.11 0.01 0.22 0.09

v/c Ratio 0.01 0.71 0.04 0.36 0.50 0.15 0.99

Uniform Delay, d1 31.3 35.0 31.4 19.2 9.4 6.2 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 10.9 0.1 1.1 0.8 0.2 17.4

Delay (s) 31.3 45.9 31.5 20.4 10.3 6.4 34.7

Level of Service C D C C B A C

Approach Delay (s) 31.3 41.3 10.9 34.0

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 86.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 82.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 10 185 50 1500 275 2315

v/c Ratio 0.11 0.03 0.81 0.32 0.81 0.82 1.00

Control Delay 37.4 0.1 63.6 13.4 23.8 43.6 37.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 5.0

Total Delay 37.4 0.1 63.6 13.4 23.8 43.6 42.9

Queue Length 50th (ft) 11 0 104 8 410 115 ~846

Queue Length 95th (ft) 33 0 #211 18 517 #232 #987

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 200 200 200

Base Capacity (vph) 210 390 254 154 1854 379 2312

Starvation Cap Reductn 0 0 0 0 0 0 40

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 0.03 0.73 0.32 0.81 0.73 1.02

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 10 125 10 50 50 1250 250 275 2275 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.96 1.00 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1736 1770 3451 1770 3530

Flt Permitted 0.66 1.00 0.79 0.08 1.00 0.07 1.00

Satd. Flow (perm) 1238 1583 1421 142 3451 129 3530

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 0 10 125 10 50 50 1250 250 275 2275 40

RTOR Reduction (vph) 0 9 0 0 14 0 0 16 0 0 1 0

Lane Group Flow (vph) 20 1 0 0 171 0 50 1484 0 275 2314 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.6 14.6 14.6 55.6 52.3 72.0 63.2

Effective Green, g (s) 14.6 14.6 14.6 55.6 52.3 72.0 63.2

Actuated g/C Ratio 0.15 0.15 0.15 0.57 0.54 0.74 0.65

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 236 212 135 1849 333 2285

v/s Ratio Prot 0.00 0.01 0.43 c0.12 c0.66

v/s Ratio Perm 0.02 c0.12 0.20 0.49

v/c Ratio 0.11 0.01 0.81 0.37 0.80 0.83 1.01

Uniform Delay, d1 35.9 35.3 40.1 21.6 18.4 28.4 17.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.0 19.8 1.7 2.6 15.3 22.0

Delay (s) 36.1 35.3 60.0 23.3 21.1 43.7 39.2

Level of Service D D E C C D D

Approach Delay (s) 35.9 60.0 21.1 39.7

Approach LOS D E C D

Intersection Summary

HCM 2000 Control Delay 33.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 97.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 98.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 30 150 530 575 1725

v/c Ratio 0.14 0.46 0.45 0.72 0.63

Control Delay 31.0 11.4 19.3 10.9 5.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 31.0 11.4 19.3 10.9 5.9

Queue Length 50th (ft) 10 0 76 69 143

Queue Length 95th (ft) 39 52 170 198 257

Internal Link Dist (ft) 564 472 791

Turn Bay Length (ft) 200

Base Capacity (vph) 531 579 1482 1200 3284

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.06 0.26 0.36 0.48 0.53

Intersection Summary

Appendix D D-339 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
1: Gunston Rd & 1st St Site 8

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 150 500 30 575 1725

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3509 1770 3539

Flt Permitted 0.95 1.00 1.00 0.33 1.00

Satd. Flow (perm) 1770 1583 3509 607 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 150 500 30 575 1725

RTOR Reduction (vph) 0 136 4 0 0 0

Lane Group Flow (vph) 30 14 526 0 575 1725

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 5.5 5.5 20.5 44.3 44.3

Effective Green, g (s) 5.5 5.5 20.5 44.3 44.3

Actuated g/C Ratio 0.09 0.09 0.34 0.73 0.73

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 160 143 1183 792 2578

v/s Ratio Prot c0.02 0.01 0.15 0.22 c0.49

v/s Ratio Perm c0.31

v/c Ratio 0.19 0.09 0.44 0.73 0.67

Uniform Delay, d1 25.6 25.4 15.7 4.7 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.3 0.3 3.3 0.7

Delay (s) 26.2 25.7 16.0 8.0 5.0

Level of Service C C B A A

Approach Delay (s) 25.7 16.0 5.8

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 60.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 10 50 825 50 100 1400

v/c Ratio 0.05 0.19 0.64 0.04 0.25 0.47

Control Delay 30.9 3.5 11.1 0.3 3.6 3.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.9 3.5 11.1 0.3 3.6 3.2

Queue Length 50th (ft) 3 0 215 0 8 91

Queue Length 95th (ft) 19 8 352 3 18 133

Internal Link Dist (ft) 1291 1285 1496

Turn Bay Length (ft) 100

Base Capacity (vph) 523 536 1621 1390 407 3362

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.09 0.51 0.04 0.25 0.42

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 10 50 825 50 100 1400

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1863 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.20 1.00

Satd. Flow (perm) 1770 1583 1863 1583 368 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 50 825 50 100 1400

RTOR Reduction (vph) 0 47 0 19 0 0

Lane Group Flow (vph) 10 3 825 31 100 1400

Turn Type NA Prot NA Perm pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 2 6

Actuated Green, G (s) 3.3 3.3 38.7 38.7 47.6 47.6

Effective Green, g (s) 3.3 3.3 38.7 38.7 47.6 47.6

Actuated g/C Ratio 0.05 0.05 0.63 0.63 0.77 0.77

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 84 1164 989 359 2721

v/s Ratio Prot c0.01 0.00 c0.44 0.02 c0.40

v/s Ratio Perm 0.02 0.20

v/c Ratio 0.11 0.03 0.71 0.03 0.28 0.51

Uniform Delay, d1 27.9 27.8 7.8 4.4 5.4 2.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 2.0 0.0 0.4 0.2

Delay (s) 28.4 27.9 9.8 4.4 5.8 2.9

Level of Service C C A A A A

Approach Delay (s) 28.0 9.5 3.1

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 6.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 61.9 Sum of lost time (s) 16.5

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 450 350 250 90 100 225 70 200 50 350 600 125

v/c Ratio 1.05 0.77 0.36 0.43 0.40 0.34 0.29 0.35 0.06 0.57 0.78 0.16

Control Delay 84.5 42.1 7.7 27.7 38.3 4.1 16.5 27.2 0.1 17.0 31.4 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 84.5 42.1 7.7 27.7 38.3 4.1 16.5 27.2 0.1 17.0 31.4 0.4

Queue Length 50th (ft) ~210 175 25 32 50 0 18 87 0 108 279 0

Queue Length 95th (ft) #446 272 75 64 97 42 43 157 0 189 #497 0

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 428 574 688 207 362 698 242 578 807 639 774 792

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.05 0.61 0.36 0.43 0.28 0.32 0.29 0.35 0.06 0.55 0.78 0.16

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 350 250 90 100 225 70 200 50 350 600 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.44 1.00 1.00 0.55 1.00 1.00 0.26 1.00 1.00 0.48 1.00 1.00

Satd. Flow (perm) 823 1863 1583 1027 1863 1583 484 1863 1583 903 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 450 350 250 90 100 225 70 200 50 350 600 125

RTOR Reduction (vph) 0 0 128 0 0 164 0 0 33 0 0 74

Lane Group Flow (vph) 450 350 122 90 100 61 70 200 17 350 600 51

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 28.8 20.2 24.5 12.8 9.7 22.8 30.1 25.8 28.9 44.4 34.6 34.6

Effective Green, g (s) 28.8 20.2 24.5 12.8 9.7 22.8 30.1 25.8 28.9 44.4 34.6 34.6

Actuated g/C Ratio 0.34 0.24 0.29 0.15 0.12 0.27 0.36 0.31 0.34 0.53 0.41 0.41

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 434 446 564 183 214 532 238 570 646 611 765 650

v/s Ratio Prot c0.17 0.19 0.01 0.02 0.05 0.02 0.01 0.11 0.00 c0.09 c0.32

v/s Ratio Perm c0.19 0.07 0.06 0.02 0.09 0.01 0.21 0.03

v/c Ratio 1.04 0.78 0.22 0.49 0.47 0.11 0.29 0.35 0.03 0.57 0.78 0.08

Uniform Delay, d1 26.0 30.0 22.6 31.9 34.8 23.1 18.8 22.7 18.3 12.2 21.6 15.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 53.1 8.8 0.2 2.1 1.6 0.1 0.7 1.7 0.0 1.3 7.9 0.2

Delay (s) 79.0 38.8 22.8 34.0 36.4 23.2 19.5 24.4 18.3 13.5 29.5 15.3

Level of Service E D C C D C B C B B C B

Approach Delay (s) 52.2 28.7 22.4 22.6

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 84.2 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 120 80 10 110 100 440

v/c Ratio 0.48 0.26 0.01 0.08 0.11 0.32

Control Delay 25.7 12.8 3.9 3.5 4.1 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.7 12.8 3.9 3.5 4.1 4.6

Queue Length 50th (ft) 34 10 1 9 9 46

Queue Length 95th (ft) 71 38 5 27 28 106

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 501 588 685 1368 950 1361

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.14 0.01 0.08 0.11 0.32

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 50 20 0 30 50 10 100 10 100 375 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 0.92 1.00 0.99 1.00 0.98

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1784 1706 1770 1837 1770 1821

Flt Permitted 0.83 1.00 0.49 1.00 0.69 1.00

Satd. Flow (perm) 1508 1706 922 1837 1278 1821

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 50 20 0 30 50 10 100 10 100 375 65

RTOR Reduction (vph) 0 16 0 0 43 0 0 3 0 0 6 0

Lane Group Flow (vph) 0 104 0 0 37 0 10 107 0 100 434 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.2 8.2 42.8 42.8 42.8 42.8

Effective Green, g (s) 8.2 8.2 42.8 42.8 42.8 42.8

Actuated g/C Ratio 0.14 0.14 0.71 0.71 0.71 0.71

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 206 233 657 1310 911 1298

v/s Ratio Prot 0.02 0.06 c0.24

v/s Ratio Perm c0.07 0.01 0.08

v/c Ratio 0.51 0.16 0.02 0.08 0.11 0.33

Uniform Delay, d1 24.0 22.9 2.5 2.6 2.7 3.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.3 0.0 0.1 0.2 0.7

Delay (s) 26.0 23.2 2.5 2.7 2.9 3.9

Level of Service C C A A A A

Approach Delay (s) 26.0 23.2 2.7 3.7

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-346 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
15: Gunston Rd & 21St Site 12

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 30 0 450 0 0 0 40 60 0 0 175 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 0 450 0 0 0 40 60 0 0 175 10

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 480 0 100 0 185

Volume Left (vph) 30 0 40 0 0

Volume Right (vph) 450 0 0 0 10

Hadj (s) -0.52 0.00 0.23 0.00 0.00

Departure Headway (s) 4.2 5.3 6.1 5.8 5.3

Degree Utilization, x 0.56 0.00 0.17 0.00 0.27

Capacity (veh/h) 823 616 542 571 628

Control Delay (s) 12.3 8.3 9.1 7.6 10.2

Approach Delay (s) 12.3 0.0 9.1 10.2

Approach LOS B A A B

Intersection Summary

Delay 11.4

Level of Service B

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
18: 23rd St & Gunston Rd Site 13

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 100 40 50 20 80 450

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 100 40 50 20 80 450

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 140 70 530

Volume Left (vph) 100 0 80

Volume Right (vph) 40 20 0

Hadj (s) 0.01 -0.14 0.06

Departure Headway (s) 5.3 4.8 4.4

Degree Utilization, x 0.21 0.09 0.65

Capacity (veh/h) 618 711 791

Control Delay (s) 9.7 8.2 15.5

Approach Delay (s) 9.7 8.2 15.5

Approach LOS A A C

Intersection Summary

Delay 13.7

Level of Service B

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

Appendix D D-348 Transportation Impact Analysis



HCM 2010 Roundabout 2017 AM - No Build
72: Belvoir Rd & Hospital Site 14

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Intersection

Intersection Delay (sec/veh) 14.8

Intersection LOS B

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 122 3 235 810

Demand Flow Rate (pc/h) 125 3 240 826

Vehicles Circulating (pc/h) 370 311 94 130

Vehicles Exiting (pc/h) 586 22 401 184

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 5.7 4.0 4.5 19.3

Approach LOS A A A C

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.533 0.467 0.012 0.988

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 125 3 128 112 10 816

Capacity, Entry Lane (pc/h) 872 909 1053 1058 1025 1032

Entry HV Adjustment Factor 0.976 1.000 0.977 0.982 1.000 0.980

Flow Rate, Entry (vph) 122 3 125 110 10 800

Capacity, Entry (vph) 851 909 1028 1039 1025 1011

Volume to Capacity Ratio 0.143 0.003 0.122 0.106 0.010 0.791

Control Delay (sec/veh) 5.7 4.0 4.6 4.4 3.6 19.5

Level of Service A A A A A C

95th-Percentile Queue (veh) 0 0 0 0 0 9

Appendix D D-349 Transportation Impact Analysis



Queues 2017 AM - No Build
19: Belvoir Rd & Surveyor Rd Site 15

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 10 70 125 165 455

v/c Ratio 0.04 0.26 0.18 0.06 0.24

Control Delay 19.2 10.7 3.9 2.5 8.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 19.2 10.7 3.9 2.5 8.5

Queue Length 50th (ft) 3 3 10 5 38

Queue Length 95th (ft) 13 30 27 14 74

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 200 200

Base Capacity (vph) 611 599 713 2692 1913

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.12 0.18 0.06 0.24

Intersection Summary

Appendix D D-350 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
19: Belvoir Rd & Surveyor Rd Site 15

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 60 0 0 0 125 125 40 0 375 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.87 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1623 1770 3411 3446

Flt Permitted 0.95 1.00 0.40 1.00 1.00

Satd. Flow (perm) 1770 1623 751 3411 3446

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 10 60 0 0 0 125 125 40 0 375 80

RTOR Reduction (vph) 0 55 0 0 0 0 0 12 0 0 23 0

Lane Group Flow (vph) 10 15 0 0 0 0 125 153 0 0 432 0

Turn Type Split NA pm+pt NA NA

Protected Phases 4 4 5 2 6

Permitted Phases 2

Actuated Green, G (s) 4.0 4.0 36.6 36.6 25.6

Effective Green, g (s) 4.0 4.0 36.6 36.6 25.6

Actuated g/C Ratio 0.08 0.08 0.71 0.71 0.50

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 137 125 641 2419 1709

v/s Ratio Prot 0.01 c0.01 c0.02 0.04 c0.13

v/s Ratio Perm 0.12

v/c Ratio 0.07 0.12 0.20 0.06 0.25

Uniform Delay, d1 22.1 22.2 2.7 2.3 7.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.1 0.1 0.4

Delay (s) 22.3 22.6 2.8 2.3 7.8

Level of Service C C A A A

Approach Delay (s) 22.5 0.0 2.5 7.8

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 51.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 37.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
35: Belvoir Rd & 9th St Site 16

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 40 10 10 20 250 10 340

v/c Ratio 0.23 0.01 0.01 0.02 0.09 0.01 0.12

Control Delay 39.0 0.0 0.0 3.5 4.2 3.6 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.0 0.0 0.0 3.5 4.2 3.6 4.9

Queue Length 50th (ft) 22 0 0 2 12 1 15

Queue Length 95th (ft) 50 0 0 10 55 7 71

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 182 921 842 882 2940 953 2792

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.22 0.01 0.01 0.02 0.09 0.01 0.12

Intersection Summary

Appendix D D-352 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
35: Belvoir Rd & 9th St Site 16

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 0 10 0 0 10 20 250 0 10 300 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.86 1.00 1.00 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1611 1770 3539 1770 3477

Flt Permitted 0.60 1.00 1.00 0.54 1.00 0.60 1.00

Satd. Flow (perm) 1112 1583 1611 999 3539 1112 3477

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 0 10 0 0 10 20 250 0 10 300 40

RTOR Reduction (vph) 0 9 0 0 10 0 0 0 0 0 6 0

Lane Group Flow (vph) 40 1 0 0 0 0 20 250 0 10 334 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.9 10.9 1.2 72.2 69.6 69.4 68.2

Effective Green, g (s) 10.9 10.9 1.2 72.2 69.6 69.4 68.2

Actuated g/C Ratio 0.11 0.11 0.01 0.74 0.71 0.71 0.69

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 151 175 19 754 2508 793 2414

v/s Ratio Prot c0.01 0.00 0.00 c0.00 0.07 0.00 c0.10

v/s Ratio Perm c0.02 0.02 0.01

v/c Ratio 0.26 0.01 0.01 0.03 0.10 0.01 0.14

Uniform Delay, d1 39.7 38.8 47.9 3.5 4.5 4.2 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.0 0.1 0.0 0.1 0.0 0.1

Delay (s) 40.7 38.8 48.0 3.5 4.6 4.3 5.2

Level of Service D D D A A A A

Approach Delay (s) 40.3 48.0 4.5 5.2

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.16

Actuated Cycle Length (s) 98.2 Sum of lost time (s) 22.0

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 200 375 125 80 400 100

v/c Ratio 0.55 0.47 0.25 0.07 0.56 0.14

Control Delay 25.8 6.0 7.0 5.8 18.1 1.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.8 6.0 7.0 5.8 18.1 1.9

Queue Length 50th (ft) 60 25 15 10 101 0

Queue Length 95th (ft) 112 72 41 28 198 14

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 512 809 507 1111 714 696

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.39 0.46 0.25 0.07 0.56 0.14

Intersection Summary

Appendix D D-354 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 200 375 125 80 400 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.34 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 624 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 375 125 80 400 100

RTOR Reduction (vph) 0 168 0 0 0 62

Lane Group Flow (vph) 200 207 125 80 400 38

Turn Type NA pm+ov pm+pt NA NA Perm

Protected Phases 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 11.3 17.6 33.1 33.1 21.3 21.3

Effective Green, g (s) 11.3 17.6 33.1 33.1 21.3 21.3

Actuated g/C Ratio 0.20 0.32 0.60 0.60 0.38 0.38

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 361 660 503 1113 716 608

v/s Ratio Prot c0.11 c0.04 0.03 0.04 c0.21

v/s Ratio Perm 0.10 0.12 0.02

v/c Ratio 0.55 0.31 0.25 0.07 0.56 0.06

Uniform Delay, d1 19.8 14.3 5.8 4.7 13.4 10.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.3 0.3 0.1 3.1 0.2

Delay (s) 21.6 14.6 6.1 4.8 16.5 11.0

Level of Service C B A A B B

Approach Delay (s) 17.0 5.6 15.4

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 14.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 55.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
8: Belvoir Rd & 16th St Site 18

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 0 150 0 0 0 30 175 10 0 850 100

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 0 150 0 0 0 30 175 10 0 850 100

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1135 1145 900 1240 1190 180 950 185

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1135 1145 900 1240 1190 180 950 185

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 83 100 56 100 100 100 96 100

cM capacity (veh/h) 174 191 337 82 180 863 723 1390

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 180 0 30 185 0 950

Volume Left 30 0 30 0 0 0

Volume Right 150 0 0 10 0 100

cSH 291 1700 723 1700 1700 1700

Volume to Capacity 0.62 0.00 0.04 0.11 0.00 0.56

Queue Length 95th (ft) 95 0 3 0 0 0

Control Delay (s) 35.4 0.0 10.2 0.0 0.0 0.0

Lane LOS E A B

Approach Delay (s) 35.4 0.0 1.4 0.0

Approach LOS E A

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
40: 21 St & Belvoir Rd Site 19

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 10 10 0 70 50 60 10 90 10 90 125 60

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 10 0 70 50 60 10 90 10 90 125 60

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 20 180 110 275

Volume Left (vph) 10 70 10 90

Volume Right (vph) 0 60 10 60

Hadj (s) 0.13 -0.09 0.00 -0.03

Departure Headway (s) 5.2 4.8 4.7 4.5

Degree Utilization, x 0.03 0.24 0.14 0.34

Capacity (veh/h) 621 702 716 761

Control Delay (s) 8.4 9.2 8.5 9.9

Approach Delay (s) 8.4 9.2 8.5 9.9

Approach LOS A A A A

Intersection Summary

Delay 9.4

Level of Service A

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
52: 23rd St & Belvoir Rd Site 20

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 60 10 20 60 50 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 60 10 20 60 50 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 165 65 80

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 165 65 80

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 99 99

cM capacity (veh/h) 815 999 1518

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 70 80 80

Volume Left 60 20 0

Volume Right 10 0 30

cSH 837 1518 1700

Volume to Capacity 0.08 0.01 0.05

Queue Length 95th (ft) 7 1 0

Control Delay (s) 9.7 1.9 0.0

Lane LOS A A

Approach Delay (s) 9.7 1.9 0.0

Approach LOS A

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Queues 2017 AM - No Build
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 750 525 225 90

v/c Ratio 0.33 0.33 0.10 0.16

Control Delay 4.5 0.6 3.6 2.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 4.5 0.6 3.6 2.5

Queue Length 50th (ft) 36 0 9 0

Queue Length 95th (ft) 67 0 21 7

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft) 200

Base Capacity (vph) 2285 1583 2285 1285

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.33 0.33 0.10 0.07

Intersection Summary

Appendix D D-359 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 750 525 0 225 60 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.95

Flt Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 3539 1583 3539 3322

Flt Permitted 1.00 1.00 1.00 0.97

Satd. Flow (perm) 3539 1583 3539 3322

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 750 525 0 225 60 30

RTOR Reduction (vph) 0 118 0 0 78 0

Lane Group Flow (vph) 750 407 0 225 12 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 31.5 37.8 31.5 6.3

Effective Green, g (s) 31.5 37.8 31.5 6.3

Actuated g/C Ratio 0.65 0.77 0.65 0.13

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2284 1583 2284 428

v/s Ratio Prot c0.21 c0.03 0.06 0.00

v/s Ratio Perm 0.22

v/c Ratio 0.33 0.26 0.10 0.03

Uniform Delay, d1 3.9 1.5 3.3 18.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.1 0.1 0.0

Delay (s) 4.3 1.6 3.4 18.6

Level of Service A A A B

Approach Delay (s) 3.2 3.4 18.6

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 48.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
101: 16th St & Theote Rd Site 22

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 40 10 20 20 20 10 60 10 80 450 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 0 40 10 20 20 20 10 60 10 80 450 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 730 710 460 730 710 60 470 70

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 730 710 460 730 710 60 470 70

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 88 98 93 94 98 99 95

cM capacity (veh/h) 302 337 601 288 337 1005 1092 1531

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 50 60 70 10 550

Volume Left 0 20 10 0 80

Volume Right 10 20 0 10 20

cSH 369 404 1092 1700 1531

Volume to Capacity 0.14 0.15 0.01 0.01 0.05

Queue Length 95th (ft) 12 13 1 0 4

Control Delay (s) 16.3 15.5 1.3 0.0 1.6

Lane LOS C C A A

Approach Delay (s) 16.3 15.5 1.1 1.6

Approach LOS C C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 52.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
88: 21st St & Flagler Rd Site 23

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 80 10 0 125 20 10 0 10 10 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 20 80 10 0 125 20 10 0 10 10 0 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 145 90 270 270 85 270 265 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 145 90 270 270 85 270 265 135

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 100 99 99 100 99

cM capacity (veh/h) 1437 1505 668 628 974 668 632 914

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 110 145 20 20

Volume Left 20 0 10 10

Volume Right 10 20 10 10

cSH 1437 1505 792 772

Volume to Capacity 0.01 0.00 0.03 0.03

Queue Length 95th (ft) 1 0 2 2

Control Delay (s) 1.5 0.0 9.7 9.8

Lane LOS A A A

Approach Delay (s) 1.5 0.0 9.7 9.8

Approach LOS A A

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 27.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 60 20 0 100 225 60

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 60 20 0 100 225 60

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 355 255 285

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 355 255 285

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 97 100

cM capacity (veh/h) 643 784 1277

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 100 285

Volume Left 60 0 0

Volume Right 20 0 60

cSH 673 1277 1700

Volume to Capacity 0.12 0.00 0.17

Queue Length 95th (ft) 10 0 0

Control Delay (s) 11.1 0.0 0.0

Lane LOS B

Approach Delay (s) 11.1 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 26.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build
82: Gillespie Rd & Mt Vernon Rd Site 25

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 10 80 40 0 40 0 10 10 0 0 20 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 80 40 0 40 0 10 10 0 0 20 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 40 120 200 180 40 165 160 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 40 120 200 180 40 165 160 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 99 100 100 97 97

cM capacity (veh/h) 1570 1468 716 709 1031 787 728 956

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 130 40 20 50

Volume Left 10 0 10 0

Volume Right 40 0 0 30

cSH 1570 1468 713 849

Volume to Capacity 0.01 0.00 0.03 0.06

Queue Length 95th (ft) 0 0 2 5

Control Delay (s) 0.6 0.0 10.2 9.5

Lane LOS A B A

Approach Delay (s) 0.6 0.0 10.2 9.5

Approach LOS B A

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 28.3% ICU Level of Service A

Analysis Period (min) 15
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Queues 2017 AM - No Build
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group WBL NBT SBL SBT

Lane Group Flow (vph) 10 515 70 1685

v/c Ratio 0.09 0.19 0.09 0.50

Control Delay 32.7 3.0 1.2 1.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 32.7 3.0 1.2 1.7

Queue Length 50th (ft) 5 20 0 0

Queue Length 95th (ft) 18 64 12 166

Internal Link Dist (ft) 991 472

Turn Bay Length (ft) 150

Base Capacity (vph) 110 2782 761 3372

Starvation Cap Reductn 0 0 0 123

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.09 0.19 0.09 0.52

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 10 0 0 0 475 40 70 1675 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95

Frt 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3498 1770 3536

Flt Permitted 0.95 1.00 0.42 1.00

Satd. Flow (perm) 1770 3498 782 3536

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 10 0 0 0 475 40 70 1675 10

RTOR Reduction (vph) 0 0 0 0 0 0 0 4 0 0 0 0

Lane Group Flow (vph) 0 0 0 10 0 0 0 511 0 70 1685 0

Turn Type Perm pm+pt pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 1.1 54.6 63.7 63.7

Effective Green, g (s) 1.1 54.6 63.7 63.7

Actuated g/C Ratio 0.01 0.72 0.84 0.84

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 25 2519 704 2971

v/s Ratio Prot c0.01 0.15 0.00 c0.48

v/s Ratio Perm 0.08

v/c Ratio 0.40 0.20 0.10 0.57

Uniform Delay, d1 37.0 3.5 1.2 1.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.2 0.2 0.1 0.8

Delay (s) 47.2 3.7 1.3 2.6

Level of Service D A A A

Approach Delay (s) 0.0 47.2 3.7 2.6

Approach LOS A D A A

Intersection Summary

HCM 2000 Control Delay 3.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 75.8 Sum of lost time (s) 22.0

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 40 30 50 500 1440

v/c Ratio 0.25 0.13 0.16 0.16 0.53

Control Delay 37.4 1.1 3.3 2.1 7.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.4 1.1 3.3 2.1 7.9

Queue Length 50th (ft) 19 0 4 26 209

Queue Length 95th (ft) 48 0 12 44 301

Internal Link Dist (ft) 603 1496 991

Turn Bay Length (ft) 150

Base Capacity (vph) 370 408 323 3037 2715

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.11 0.07 0.15 0.16 0.53

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 40 30 50 500 1350 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3506

Flt Permitted 0.95 1.00 0.13 1.00 1.00

Satd. Flow (perm) 1770 1583 247 3539 3506

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 30 50 500 1350 90

RTOR Reduction (vph) 0 28 0 0 4 0

Lane Group Flow (vph) 40 2 50 500 1436 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 4.8 4.8 68.0 68.0 59.0

Effective Green, g (s) 4.8 4.8 68.0 68.0 59.0

Actuated g/C Ratio 0.06 0.06 0.81 0.81 0.70

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 90 264 2871 2468

v/s Ratio Prot 0.00 0.01 c0.14 c0.41

v/s Ratio Perm c0.02 0.15

v/c Ratio 0.40 0.02 0.19 0.17 0.58

Uniform Delay, d1 38.1 37.3 3.8 1.7 6.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 0.1 0.4 0.1 1.0

Delay (s) 40.6 37.4 4.2 1.9 7.2

Level of Service D D A A A

Approach Delay (s) 39.2 2.1 7.2

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 6.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 83.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 975 850 70 175 100

v/c Ratio 0.48 0.54 0.19 0.07 0.14

Control Delay 13.0 1.3 4.3 3.1 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.0 1.3 4.3 3.1 7.7

Queue Length 50th (ft) 170 0 6 7 1

Queue Length 95th (ft) 229 0 11 12 21

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 2027 1583 398 2418 719

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.48 0.54 0.18 0.07 0.14

Intersection Summary

Appendix D D-371 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 975 850 70 175 60 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.94

Flt Protected 1.00 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3539 1583 1770 3539 3298

Flt Permitted 1.00 1.00 0.21 1.00 0.97

Satd. Flow (perm) 3539 1583 393 3539 3298

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 975 850 70 175 60 40

RTOR Reduction (vph) 0 0 0 0 78 0

Lane Group Flow (vph) 975 850 70 175 22 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 50.5 90.0 61.5 61.5 17.5

Effective Green, g (s) 50.5 90.0 61.5 61.5 17.5

Actuated g/C Ratio 0.56 1.00 0.68 0.68 0.19

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1985 1583 352 2418 641

v/s Ratio Prot 0.28 0.01 0.05 0.01

v/s Ratio Perm c0.54 0.12

v/c Ratio 0.49 0.54 0.20 0.07 0.03

Uniform Delay, d1 12.0 0.0 6.3 4.7 29.4

Progression Factor 1.00 1.00 0.66 0.63 1.00

Incremental Delay, d2 0.9 1.3 0.3 0.1 0.1

Delay (s) 12.8 1.3 4.4 3.1 29.5

Level of Service B A A A C

Approach Delay (s) 7.5 3.5 29.5

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 1150 350 550 275 40 30

v/c Ratio 0.98 0.46 1.01 0.11 0.07 0.08

Control Delay 49.0 6.5 75.3 4.5 31.2 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.0 6.5 75.3 4.5 31.2 0.5

Queue Length 50th (ft) 209 5 ~319 22 9 0

Queue Length 95th (ft) #460 73 #530 35 23 0

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1175 759 542 2477 610 361

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.46 1.01 0.11 0.07 0.08

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 1150 350 550 275 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 1770 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1150 350 550 275 40 30

RTOR Reduction (vph) 0 234 0 0 0 25

Lane Group Flow (vph) 1150 116 550 275 40 5

Turn Type NA Perm Prot NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 3

Actuated Green, G (s) 29.9 29.9 27.6 63.0 16.0 16.0

Effective Green, g (s) 29.9 29.9 27.6 63.0 16.0 16.0

Actuated g/C Ratio 0.33 0.33 0.31 0.70 0.18 0.18

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1175 525 542 2477 610 281

v/s Ratio Prot c0.32 c0.31 0.08 c0.01

v/s Ratio Perm 0.07 0.00

v/c Ratio 0.98 0.22 1.01 0.11 0.07 0.02

Uniform Delay, d1 29.7 21.7 31.2 4.4 30.8 30.5

Progression Factor 0.89 1.68 1.00 1.00 1.00 1.00

Incremental Delay, d2 21.2 0.9 42.4 0.1 0.2 0.1

Delay (s) 47.6 37.4 73.6 4.5 31.0 30.6

Level of Service D D E A C C

Approach Delay (s) 45.2 50.6 30.8

Approach LOS D D C

Intersection Summary

HCM 2000 Control Delay 46.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 40 950 100 325 175 10 70 575 525

v/c Ratio 0.33 1.05 0.89 0.31 0.29 0.03 0.08 0.91 0.60

Control Delay 47.7 77.6 104.8 26.8 6.0 11.6 6.5 43.3 15.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 47.7 77.6 104.8 26.8 6.0 11.6 6.5 43.3 15.4

Queue Length 50th (ft) 22 ~301 58 81 0 3 8 275 133

Queue Length 95th (ft) 54 #426 #153 120 49 11 29 #575 288

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 123 901 112 1058 596 296 871 634 882

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 1.05 0.89 0.31 0.29 0.03 0.08 0.91 0.60

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 700 250 100 325 175 10 30 40 575 150 375

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.91 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3400 1770 3539 1583 1770 1703 1770 1663

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.26 1.00 0.71 1.00

Satd. Flow (perm) 1770 3400 1770 3539 1583 478 1703 1325 1663

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 700 250 100 325 175 10 30 40 575 150 375

RTOR Reduction (vph) 0 40 0 0 0 126 0 20 0 0 91 0

Lane Group Flow (vph) 40 910 0 100 325 49 10 50 0 575 434 0

Turn Type Prot NA Prot NA Prot pm+pt NA Perm NA

Protected Phases 5 2 1 6 6 3 8 4

Permitted Phases 8 4

Actuated Green, G (s) 3.8 25.0 5.7 26.9 26.9 49.4 49.4 43.1 43.1

Effective Green, g (s) 3.8 25.0 5.7 26.9 26.9 49.4 49.4 43.1 43.1

Actuated g/C Ratio 0.04 0.26 0.06 0.28 0.28 0.51 0.51 0.45 0.45

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 69 879 104 985 440 255 870 591 741

v/s Ratio Prot 0.02 c0.27 c0.06 0.09 0.03 0.00 c0.03 0.26

v/s Ratio Perm 0.02 c0.43

v/c Ratio 0.58 1.04 0.96 0.33 0.11 0.04 0.06 0.97 0.59

Uniform Delay, d1 45.6 35.8 45.3 27.7 25.9 14.1 11.9 26.2 20.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.3 39.8 75.5 0.9 0.5 0.1 0.1 30.9 3.4

Delay (s) 56.9 75.6 120.9 28.6 26.5 14.2 12.0 57.1 23.4

Level of Service E E F C C B B E C

Approach Delay (s) 74.9 43.3 12.3 41.0

Approach LOS E D B D

Intersection Summary

HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 96.6 Sum of lost time (s) 22.0

Intersection Capacity Utilization 85.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 10 1575 20 20 820

v/c Ratio 0.01 1.02 0.06 0.02 0.39

Control Delay 29.6 34.5 24.0 23.4 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 29.6 34.5 24.0 23.4 9.0

Queue Length 50th (ft) 2 0 8 4 101

Queue Length 95th (ft) 10 #1163 25 13 137

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 853 1541 345 1002 2078

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 1.02 0.06 0.02 0.39

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 10 1575 20 20 800 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3433

Flt Permitted 1.00 1.00 0.60 1.00 0.95

Satd. Flow (perm) 3539 1583 1116 3539 3433

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 1575 20 20 800 20

RTOR Reduction (vph) 0 186 0 0 41 0

Lane Group Flow (vph) 10 1389 20 20 779 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 21.7 75.2 28.8 28.8 53.5

Effective Green, g (s) 21.7 75.2 28.8 28.8 53.5

Actuated g/C Ratio 0.23 0.81 0.31 0.31 0.57

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 823 1369 355 1092 1968

v/s Ratio Prot 0.00 c0.58 c0.00 0.01 0.23

v/s Ratio Perm 0.30 0.02

v/c Ratio 0.01 1.01 0.06 0.02 0.40

Uniform Delay, d1 27.6 9.0 22.7 22.4 11.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 28.1 0.1 0.0 0.1

Delay (s) 27.6 37.1 22.8 22.5 11.1

Level of Service C D C C B

Approach Delay (s) 37.1 22.6 11.1

Approach LOS D C B

Intersection Summary

HCM 2000 Control Delay 28.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 93.3 Sum of lost time (s) 16.5

Intersection Capacity Utilization 110.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT NBL SBR

Lane Group Flow (vph) 100 10 100 40 10

v/c Ratio 0.35 0.02 0.35 0.07 0.01

Control Delay 26.9 0.1 26.9 11.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.9 0.1 26.9 11.7 0.0

Queue Length 50th (ft) 33 0 34 8 0

Queue Length 95th (ft) 76 0 76 26 0

Internal Link Dist (ft) 468 451

Turn Bay Length (ft) 180 180

Base Capacity (vph) 564 609 567 607 1164

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.02 0.18 0.07 0.01

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 90 10 0 100 0 40 0 0 0 0 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1853 1583 1863 1770 1583

Flt Permitted 1.00 1.00 1.00 0.61 1.00

Satd. Flow (perm) 1853 1583 1863 1130 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 90 10 0 100 0 40 0 0 0 0 10

RTOR Reduction (vph) 0 0 8 0 0 0 0 0 0 0 0 6

Lane Group Flow (vph) 0 100 2 0 100 0 40 0 0 0 0 4

Turn Type Split NA pt+ov Split NA pt+ov pm+pt Perm pm+pt Perm

Protected Phases 4 4 4 5 3 3 3 1 5 2 1 6

Permitted Phases 2 2 6 6

Actuated Green, G (s) 6.9 14.5 6.9 29.8 22.2

Effective Green, g (s) 6.9 14.5 6.9 29.8 22.2

Actuated g/C Ratio 0.11 0.24 0.11 0.50 0.37

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 212 381 213 582 584

v/s Ratio Prot c0.05 0.00 c0.05 c0.00

v/s Ratio Perm c0.03 0.00

v/c Ratio 0.47 0.01 0.47 0.07 0.01

Uniform Delay, d1 24.9 17.3 24.9 8.1 12.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.0 1.6 0.1 0.0

Delay (s) 26.6 17.3 26.5 8.1 12.0

Level of Service C B C A B

Approach Delay (s) 25.7 26.5 8.1 12.0

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 22.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 60.1 Sum of lost time (s) 22.0

Intersection Capacity Utilization 25.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 20 150 80 80 1225 50 2000

v/c Ratio 0.06 0.69 0.24 0.35 0.56 0.15 0.95

Control Delay 0.4 51.8 7.2 11.6 11.7 5.3 29.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.4 51.8 7.2 11.6 11.7 5.3 29.8

Queue Length 50th (ft) 0 79 0 11 217 7 ~547

Queue Length 95th (ft) 0 143 29 38 295 18 #782

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 200 200 350

Base Capacity (vph) 359 270 386 232 2197 339 2105

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.56 0.21 0.34 0.56 0.15 0.95

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 10 150 0 80 80 1100 125 50 1900 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 1.00 0.98 1.00 0.99

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1695 1770 1583 1770 3485 1770 3513

Flt Permitted 0.83 0.74 1.00 0.08 1.00 0.18 1.00

Satd. Flow (perm) 1447 1386 1583 140 3485 328 3513

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 0 10 150 0 80 80 1100 125 50 1900 100

RTOR Reduction (vph) 0 17 0 0 0 68 0 9 0 0 4 0

Lane Group Flow (vph) 0 3 0 0 150 12 80 1216 0 50 1996 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 13.2 13.2 13.2 58.5 53.1 55.7 51.7

Effective Green, g (s) 13.2 13.2 13.2 58.5 53.1 55.7 51.7

Actuated g/C Ratio 0.15 0.15 0.15 0.67 0.61 0.64 0.60

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 220 210 240 195 2131 276 2092

v/s Ratio Prot c0.03 0.35 0.01 c0.57

v/s Ratio Perm 0.00 c0.11 0.01 0.25 0.11

v/c Ratio 0.01 0.71 0.05 0.41 0.57 0.18 0.95

Uniform Delay, d1 31.3 35.0 31.4 17.7 10.1 6.7 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 10.9 0.1 1.4 1.1 0.3 11.5

Delay (s) 31.3 45.9 31.5 19.2 11.2 7.0 28.0

Level of Service C D C B B A C

Approach Delay (s) 31.3 40.9 11.7 27.4

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 86.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 90.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
43: Gunston Rd & Goethals Rd Site 7
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 20 220 60 1775 300 2230

v/c Ratio 0.10 0.07 0.92 0.40 0.96 0.92 0.97

Control Delay 37.2 24.9 80.1 17.2 36.6 61.5 31.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 3.0

Total Delay 37.2 24.9 80.1 17.2 36.6 61.5 34.5

Queue Length 50th (ft) 11 5 130 9 540 138 ~695

Queue Length 95th (ft) 33 27 #270 26 #737 #297 #925

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 200 200 200

Base Capacity (vph) 202 291 244 149 1845 333 2294

Starvation Cap Reductn 0 0 0 0 0 0 45

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 0.07 0.90 0.40 0.96 0.90 0.99

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 10 150 10 60 60 1475 300 300 2200 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.93 0.96 1.00 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1723 1735 1770 3449 1770 3532

Flt Permitted 0.66 1.00 0.78 0.07 1.00 0.07 1.00

Satd. Flow (perm) 1235 1723 1406 138 3449 126 3532

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 10 10 150 10 60 60 1475 300 300 2200 30

RTOR Reduction (vph) 0 8 0 0 13 0 0 17 0 0 1 0

Lane Group Flow (vph) 20 12 0 0 207 0 60 1758 0 300 2229 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 16.0 16.0 16.0 57.2 53.8 73.4 64.5

Effective Green, g (s) 16.0 16.0 16.0 57.2 53.8 73.4 64.5

Actuated g/C Ratio 0.16 0.16 0.16 0.57 0.54 0.73 0.64

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 274 224 133 1848 322 2269

v/s Ratio Prot 0.01 0.02 0.51 c0.13 c0.63

v/s Ratio Perm 0.02 c0.15 0.24 0.55

v/c Ratio 0.10 0.04 0.92 0.45 0.95 0.93 0.98

Uniform Delay, d1 36.1 35.7 41.6 22.4 22.1 33.1 17.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.1 39.2 2.4 11.5 32.8 14.9

Delay (s) 36.3 35.8 80.8 24.8 33.6 65.9 32.3

Level of Service D D F C C E C

Approach Delay (s) 36.0 80.8 33.3 36.3

Approach LOS D F C D

Intersection Summary

HCM 2000 Control Delay 37.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 100.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 99.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 30 150 555 575 1700

v/c Ratio 0.12 0.43 0.57 0.75 0.64

Control Delay 24.8 9.5 20.2 14.6 6.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.8 9.5 20.2 14.6 6.6

Queue Length 50th (ft) 10 0 85 78 136

Queue Length 95th (ft) 30 44 145 #260 253

Internal Link Dist (ft) 564 472 791

Turn Bay Length (ft) 200

Base Capacity (vph) 600 635 1270 913 2809

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.05 0.24 0.44 0.63 0.61

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 150 525 30 575 1700

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3511 1770 3539

Flt Permitted 0.95 1.00 1.00 0.29 1.00

Satd. Flow (perm) 1770 1583 3511 531 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 150 525 30 575 1700

RTOR Reduction (vph) 0 135 6 0 0 0

Lane Group Flow (vph) 30 15 549 0 575 1700

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 5.3 5.3 15.1 36.9 36.9

Effective Green, g (s) 5.3 5.3 15.1 36.9 36.9

Actuated g/C Ratio 0.10 0.10 0.28 0.69 0.69

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 176 157 996 747 2454

v/s Ratio Prot c0.02 0.01 0.16 0.24 c0.48

v/s Ratio Perm c0.30

v/c Ratio 0.17 0.10 0.55 0.77 0.69

Uniform Delay, d1 21.9 21.8 16.2 6.1 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.7 4.8 0.9

Delay (s) 22.4 22.0 16.8 10.9 5.7

Level of Service C C B B A

Approach Delay (s) 22.1 16.8 7.0

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 53.2 Sum of lost time (s) 16.5

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 10 50 850 50 100 1375

v/c Ratio 0.05 0.18 0.65 0.04 0.27 0.46

Control Delay 27.6 1.5 11.9 0.1 4.0 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.6 1.5 11.9 0.1 4.0 3.3

Queue Length 50th (ft) 4 0 221 0 8 88

Queue Length 95th (ft) 16 2 385 1 19 133

Internal Link Dist (ft) 1291 1285 1496

Turn Bay Length (ft) 100

Base Capacity (vph) 530 555 1307 1145 377 2918

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.09 0.65 0.04 0.27 0.47

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 10 50 850 50 100 1375

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1863 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 1.00 0.18 1.00

Satd. Flow (perm) 1770 1583 1863 1583 343 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 50 850 50 100 1375

RTOR Reduction (vph) 0 47 0 19 0 0

Lane Group Flow (vph) 10 3 850 31 100 1375

Turn Type NA Prot NA Perm pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 2 6

Actuated Green, G (s) 3.3 3.3 37.8 37.8 46.2 46.2

Effective Green, g (s) 3.3 3.3 37.8 37.8 46.2 46.2

Actuated g/C Ratio 0.05 0.05 0.62 0.62 0.76 0.76

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 96 86 1163 989 330 2702

v/s Ratio Prot c0.01 0.00 c0.46 0.01 c0.39

v/s Ratio Perm 0.02 0.22

v/c Ratio 0.10 0.03 0.73 0.03 0.30 0.51

Uniform Delay, d1 27.2 27.1 7.8 4.3 5.8 2.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 2.4 0.0 0.5 0.2

Delay (s) 27.7 27.2 10.2 4.4 6.3 2.9

Level of Service C C B A A A

Approach Delay (s) 27.3 9.9 3.1

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 60.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 450 375 275 90 100 225 70 200 50 350 600 125

v/c Ratio 1.03 0.81 0.40 0.45 0.38 0.33 0.30 0.35 0.06 0.57 0.78 0.16

Control Delay 79.1 44.3 9.1 28.2 37.4 4.0 17.0 28.0 0.2 17.4 32.2 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 79.1 44.3 9.1 28.2 37.4 4.0 17.0 28.0 0.2 17.4 32.2 0.4

Queue Length 50th (ft) 206 191 35 32 50 0 19 90 0 112 289 0

Queue Length 95th (ft) #443 292 93 64 97 42 43 158 0 189 #497 0

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 435 570 694 201 359 712 237 567 798 636 767 787

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.03 0.66 0.40 0.45 0.28 0.32 0.30 0.35 0.06 0.55 0.78 0.16

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
7: Gunston Rd & Pohick Rd/12th St Site 10

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 375 275 90 100 225 70 200 50 350 600 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.45 1.00 1.00 0.50 1.00 1.00 0.26 1.00 1.00 0.48 1.00 1.00

Satd. Flow (perm) 844 1863 1583 922 1863 1583 478 1863 1583 896 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 450 375 275 90 100 225 70 200 50 350 600 125

RTOR Reduction (vph) 0 0 125 0 0 162 0 0 33 0 0 74

Lane Group Flow (vph) 450 375 150 90 100 63 70 200 17 350 600 51

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 29.5 20.9 25.2 13.5 10.4 23.8 29.8 25.5 28.6 44.4 34.6 34.6

Effective Green, g (s) 29.5 20.9 25.2 13.5 10.4 23.8 29.8 25.5 28.6 44.4 34.6 34.6

Actuated g/C Ratio 0.35 0.25 0.30 0.16 0.12 0.28 0.35 0.30 0.34 0.52 0.41 0.41

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 441 458 572 177 228 546 233 559 635 606 759 645

v/s Ratio Prot c0.16 0.20 0.01 0.02 0.05 0.02 0.02 0.11 0.00 c0.09 c0.32

v/s Ratio Perm c0.19 0.08 0.06 0.02 0.09 0.01 0.21 0.03

v/c Ratio 1.02 0.82 0.26 0.51 0.44 0.12 0.30 0.36 0.03 0.58 0.79 0.08

Uniform Delay, d1 26.0 30.2 22.8 31.8 34.5 22.7 19.3 23.3 18.8 12.5 22.0 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 48.1 10.9 0.2 2.3 1.3 0.1 0.7 1.8 0.0 1.3 8.2 0.2

Delay (s) 74.1 41.1 23.0 34.1 35.9 22.8 20.1 25.1 18.9 13.8 30.2 15.6

Level of Service E D C C D C C C B B C B

Approach Delay (s) 50.1 28.4 23.0 23.2

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 34.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 84.9 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
10: Gunston Rd & 16th St Site 11

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 120 80 10 110 100 435

v/c Ratio 0.48 0.26 0.01 0.08 0.11 0.32

Control Delay 25.7 12.8 3.9 3.5 4.1 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.7 12.8 3.9 3.5 4.1 4.6

Queue Length 50th (ft) 34 10 1 9 9 46

Queue Length 95th (ft) 71 38 5 27 28 105

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 501 588 690 1368 950 1361

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.14 0.01 0.08 0.11 0.32

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
10: Gunston Rd & 16th St Site 11

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 50 20 0 30 50 10 100 10 100 375 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 0.92 1.00 0.99 1.00 0.98

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1784 1706 1770 1837 1770 1824

Flt Permitted 0.83 1.00 0.50 1.00 0.69 1.00

Satd. Flow (perm) 1508 1706 928 1837 1278 1824

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 50 20 0 30 50 10 100 10 100 375 60

RTOR Reduction (vph) 0 16 0 0 43 0 0 3 0 0 6 0

Lane Group Flow (vph) 0 104 0 0 37 0 10 107 0 100 429 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.2 8.2 42.8 42.8 42.8 42.8

Effective Green, g (s) 8.2 8.2 42.8 42.8 42.8 42.8

Actuated g/C Ratio 0.14 0.14 0.71 0.71 0.71 0.71

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 206 233 661 1310 911 1301

v/s Ratio Prot 0.02 0.06 c0.24

v/s Ratio Perm c0.07 0.01 0.08

v/c Ratio 0.51 0.16 0.02 0.08 0.11 0.33

Uniform Delay, d1 24.0 22.9 2.5 2.6 2.7 3.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.3 0.0 0.1 0.2 0.7

Delay (s) 26.0 23.2 2.5 2.7 2.9 3.9

Level of Service C C A A A A

Approach Delay (s) 26.0 23.2 2.7 3.7

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
15: Gunston Rd & 21St Site 12
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 30 0 450 0 0 0 40 60 0 0 200 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 0 450 0 0 0 40 60 0 0 200 10

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 480 0 100 0 210

Volume Left (vph) 30 0 40 0 0

Volume Right (vph) 450 0 0 0 10

Hadj (s) -0.52 0.00 0.23 0.00 0.01

Departure Headway (s) 4.3 5.4 6.2 5.9 5.3

Degree Utilization, x 0.57 0.00 0.17 0.00 0.31

Capacity (veh/h) 809 602 536 566 628

Control Delay (s) 12.8 8.4 9.2 7.7 10.7

Approach Delay (s) 12.8 0.0 9.2 10.7

Approach LOS B A A B

Intersection Summary

Delay 11.7

Level of Service B

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 100 40 30 20 80 475

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 100 40 30 20 80 475

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 140 50 555

Volume Left (vph) 100 0 80

Volume Right (vph) 40 20 0

Hadj (s) 0.01 -0.21 0.06

Departure Headway (s) 5.3 4.7 4.4

Degree Utilization, x 0.21 0.07 0.68

Capacity (veh/h) 616 715 797

Control Delay (s) 9.7 8.0 16.4

Approach Delay (s) 9.7 8.0 16.4

Approach LOS A A C

Intersection Summary

Delay 14.5

Level of Service B

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2017 AM - Alt 1
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Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Intersection

Intersection Delay (sec/veh) 15.2

Intersection LOS C

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 120 0 285 810

Demand Flow Rate (pc/h) 123 0 291 826

Vehicles Circulating (pc/h) 367 362 92 153

Vehicles Exiting (pc/h) 612 20 398 209

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 5.6 0.0 4.7 20.4

Approach LOS A - A C

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.526 0.474 0.012 0.988

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 123 0 153 138 10 816

Capacity, Entry Lane (pc/h) 874 877 1055 1059 1007 1015

Entry HV Adjustment Factor 0.976 1.000 0.980 0.982 1.000 0.980

Flow Rate, Entry (vph) 120 0 150 135 10 800

Capacity, Entry (vph) 853 877 1034 1040 1007 995

Volume to Capacity Ratio 0.141 0.000 0.145 0.130 0.010 0.804

Control Delay (sec/veh) 5.6 4.1 4.8 4.6 3.7 20.6

Level of Service A A A A A C

95th-Percentile Queue (veh) 0 0 1 0 0 9
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Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 10 70 125 165 480

v/c Ratio 0.04 0.24 0.19 0.06 0.23

Control Delay 17.0 9.6 4.3 2.7 8.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17.0 9.6 4.3 2.7 8.3

Queue Length 50th (ft) 2 2 10 5 41

Queue Length 95th (ft) 12 27 28 14 76

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 200 200

Base Capacity (vph) 656 639 668 2624 2129

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.11 0.19 0.06 0.23

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
19: Belvoir Rd & Surveyor Rd Site 15

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 60 0 0 0 125 125 40 0 400 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.87 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1623 1770 3411 3451

Flt Permitted 0.95 1.00 0.39 1.00 1.00

Satd. Flow (perm) 1770 1623 726 3411 3451

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 10 60 0 0 0 125 125 40 0 400 80

RTOR Reduction (vph) 0 55 0 0 0 0 0 12 0 0 21 0

Lane Group Flow (vph) 10 15 0 0 0 0 125 153 0 0 459 0

Turn Type Split NA pm+pt NA NA

Protected Phases 4 4 5 2 6

Permitted Phases 2

Actuated Green, G (s) 3.9 3.9 33.5 33.5 24.4

Effective Green, g (s) 3.9 3.9 33.5 33.5 24.4

Actuated g/C Ratio 0.08 0.08 0.69 0.69 0.50

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 130 580 2360 1739

v/s Ratio Prot 0.01 c0.01 c0.02 0.04 c0.13

v/s Ratio Perm 0.13

v/c Ratio 0.07 0.11 0.22 0.06 0.26

Uniform Delay, d1 20.6 20.6 2.8 2.4 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.4 0.2 0.1 0.4

Delay (s) 20.8 21.0 3.0 2.5 7.2

Level of Service C C A A A

Approach Delay (s) 21.0 0.0 2.7 7.2

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 48.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 50 10 10 20 250 10 375

v/c Ratio 0.28 0.01 0.01 0.02 0.08 0.01 0.13

Control Delay 40.5 0.0 0.0 3.4 4.1 3.6 4.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.5 0.0 0.0 3.4 4.1 3.6 4.8

Queue Length 50th (ft) 28 0 0 2 12 1 17

Queue Length 95th (ft) 59 0 0 10 55 7 77

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 181 900 835 853 2942 947 2790

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.01 0.01 0.02 0.08 0.01 0.13

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
35: Belvoir Rd & 9th St Site 16

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 0 10 0 0 10 20 250 0 10 325 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.86 1.00 1.00 1.00 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1611 1770 3539 1770 3468

Flt Permitted 0.60 1.00 1.00 0.52 1.00 0.60 1.00

Satd. Flow (perm) 1112 1583 1611 966 3539 1112 3468

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 0 10 0 0 10 20 250 0 10 325 50

RTOR Reduction (vph) 0 9 0 0 10 0 0 0 0 0 7 0

Lane Group Flow (vph) 50 1 0 0 0 0 20 250 0 10 368 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.9 10.9 1.2 72.7 70.1 69.9 68.7

Effective Green, g (s) 10.9 10.9 1.2 72.7 70.1 69.9 68.7

Actuated g/C Ratio 0.11 0.11 0.01 0.74 0.71 0.71 0.70

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 150 174 19 732 2513 795 2413

v/s Ratio Prot c0.01 0.00 0.00 c0.00 0.07 0.00 c0.11

v/s Ratio Perm c0.02 0.02 0.01

v/c Ratio 0.33 0.01 0.01 0.03 0.10 0.01 0.15

Uniform Delay, d1 40.2 39.1 48.2 3.5 4.5 4.2 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.0 0.1 0.0 0.1 0.0 0.1

Delay (s) 41.5 39.1 48.3 3.5 4.5 4.2 5.2

Level of Service D D D A A A A

Approach Delay (s) 41.1 48.3 4.5 5.2

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.18

Actuated Cycle Length (s) 98.7 Sum of lost time (s) 22.0

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 200 425 125 80 450 100

v/c Ratio 0.50 0.58 0.26 0.07 0.70 0.15

Control Delay 21.6 9.6 7.5 6.2 24.1 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.6 9.6 7.5 6.2 24.1 1.8

Queue Length 50th (ft) 52 50 15 9 114 0

Queue Length 95th (ft) 100 109 41 28 #272 12

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 614 738 474 1193 647 654

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.58 0.26 0.07 0.70 0.15

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 200 425 125 80 450 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.26 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 483 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 425 125 80 450 100

RTOR Reduction (vph) 0 97 0 0 0 66

Lane Group Flow (vph) 200 328 125 80 450 34

Turn Type NA pm+ov pm+pt NA NA Perm

Protected Phases 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 8.9 15.6 28.8 28.8 16.6 16.6

Effective Green, g (s) 8.9 15.6 28.8 28.8 16.6 16.6

Actuated g/C Ratio 0.18 0.32 0.59 0.59 0.34 0.34

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 323 685 462 1101 635 539

v/s Ratio Prot 0.11 c0.07 0.04 0.04 c0.24

v/s Ratio Perm 0.14 0.12 0.02

v/c Ratio 0.62 0.48 0.27 0.07 0.71 0.06

Uniform Delay, d1 18.3 13.3 5.7 4.2 13.9 10.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.5 0.3 0.1 6.6 0.2

Delay (s) 21.9 13.8 6.0 4.4 20.5 11.0

Level of Service C B A A C B

Approach Delay (s) 16.4 5.4 18.8

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 48.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 30 0 150 0 0 0 30 175 10 0 950 100

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 0 150 0 0 0 30 175 10 0 950 100

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1235 1245 1000 1340 1290 180 1050 185

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1235 1245 1000 1340 1290 180 1050 185

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 80 100 49 100 100 100 95 100

cM capacity (veh/h) 148 166 295 62 156 863 663 1390

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 180 0 30 185 0 1050

Volume Left 30 0 30 0 0 0

Volume Right 150 0 0 10 0 100

cSH 253 1700 663 1700 1700 1700

Volume to Capacity 0.71 0.00 0.05 0.11 0.00 0.62

Queue Length 95th (ft) 121 0 4 0 0 0

Control Delay (s) 47.9 0.0 10.7 0.0 0.0 0.0

Lane LOS E A B

Approach Delay (s) 47.9 0.0 1.5 0.0

Approach LOS E A

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

Appendix D D-402 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
40: 21 St & Belvoir Rd Site 19

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 20 10 0 80 50 60 10 90 10 100 125 70

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 20 10 0 80 50 60 10 90 10 100 125 70

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 30 190 110 295

Volume Left (vph) 20 80 10 100

Volume Right (vph) 0 60 10 70

Hadj (s) 0.17 -0.07 0.00 -0.04

Departure Headway (s) 5.3 4.8 4.8 4.6

Degree Utilization, x 0.04 0.26 0.15 0.37

Capacity (veh/h) 606 688 699 750

Control Delay (s) 8.6 9.5 8.7 10.3

Approach Delay (s) 8.6 9.5 8.7 10.3

Approach LOS A A A B

Intersection Summary

Delay 9.7

Level of Service A

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
52: 23rd St & Belvoir Rd Site 20

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 60 10 20 60 50 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 60 10 20 60 50 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 165 65 80

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 165 65 80

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 99 99

cM capacity (veh/h) 815 999 1518

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 70 80 80

Volume Left 60 20 0

Volume Right 10 0 30

cSH 837 1518 1700

Volume to Capacity 0.08 0.01 0.05

Queue Length 95th (ft) 7 1 0

Control Delay (s) 9.7 1.9 0.0

Lane LOS A A

Approach Delay (s) 9.7 1.9 0.0

Approach LOS A

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Queues 2017 AM - Alt 1
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 800 550 225 90

v/c Ratio 0.35 0.35 0.10 0.16

Control Delay 4.5 0.6 3.5 2.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 4.5 0.6 3.5 2.5

Queue Length 50th (ft) 40 0 9 0

Queue Length 95th (ft) 73 0 21 7

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft) 200

Base Capacity (vph) 2309 1583 2309 1198

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.35 0.35 0.10 0.08

Intersection Summary

Appendix D D-405 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 800 550 0 225 60 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.95

Flt Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 3539 1583 3539 3322

Flt Permitted 1.00 1.00 1.00 0.97

Satd. Flow (perm) 3539 1583 3539 3322

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 800 550 0 225 60 30

RTOR Reduction (vph) 0 121 0 0 79 0

Lane Group Flow (vph) 800 429 0 225 11 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 32.5 38.8 32.5 6.3

Effective Green, g (s) 32.5 38.8 32.5 6.3

Actuated g/C Ratio 0.65 0.78 0.65 0.13

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2309 1583 2309 420

v/s Ratio Prot c0.23 c0.03 0.06 0.00

v/s Ratio Perm 0.24

v/c Ratio 0.35 0.27 0.10 0.03

Uniform Delay, d1 3.9 1.5 3.2 19.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.1 0.1 0.0

Delay (s) 4.3 1.6 3.3 19.1

Level of Service A A A B

Approach Delay (s) 3.2 3.3 19.1

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 4.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 49.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-406 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
101: 16th St & Theote Rd Site 22

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 40 10 20 20 20 10 60 10 80 475 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 0 40 10 20 20 20 10 60 10 80 475 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 755 735 485 755 735 60 495 70

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 755 735 485 755 735 60 495 70

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 88 98 93 94 98 99 95

cM capacity (veh/h) 290 326 582 276 326 1005 1069 1531

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 50 60 70 10 575

Volume Left 0 20 10 0 80

Volume Right 10 20 0 10 20

cSH 357 390 1069 1700 1531

Volume to Capacity 0.14 0.15 0.01 0.01 0.05

Queue Length 95th (ft) 12 13 1 0 4

Control Delay (s) 16.7 15.9 1.3 0.0 1.5

Lane LOS C C A A

Approach Delay (s) 16.7 15.9 1.1 1.5

Approach LOS C C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
88: 21st St & Flagler Rd Site 23

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 25 20 90 0 125 20 20 0 10 10 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 25 20 90 0 125 20 20 0 10 10 0 10

Pedestrians 10

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 155 110 260 270 65 270 305 145

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 155 110 260 270 65 270 305 145

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 97 100 99 98 100 99

cM capacity (veh/h) 1413 1480 672 620 999 657 593 895

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 135 145 30 20

Volume Left 25 0 20 10

Volume Right 90 20 10 10

cSH 1413 1480 754 758

Volume to Capacity 0.02 0.00 0.04 0.03

Queue Length 95th (ft) 1 0 3 2

Control Delay (s) 1.5 0.0 10.0 9.9

Lane LOS A A A

Approach Delay (s) 1.5 0.0 10.0 9.9

Approach LOS A A

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 29.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 60 20 0 100 250 70

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 60 20 0 100 250 70

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 385 285 320

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 385 285 320

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 97 100

cM capacity (veh/h) 618 754 1240

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 100 320

Volume Left 60 0 0

Volume Right 20 0 70

cSH 647 1240 1700

Volume to Capacity 0.12 0.00 0.19

Queue Length 95th (ft) 11 0 0

Control Delay (s) 11.3 0.0 0.0

Lane LOS B

Approach Delay (s) 11.3 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 28.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1
82: Gillespie Rd & Mt Vernon Rd Site 25

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 10 90 50 0 50 0 10 10 0 0 20 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 90 50 0 50 0 10 10 0 0 20 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 50 140 225 210 50 190 185 115

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 50 140 225 210 50 190 185 115

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 99 100 100 97 97

cM capacity (veh/h) 1557 1443 688 683 1018 758 705 937

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 150 50 20 50

Volume Left 10 0 10 0

Volume Right 50 0 0 30

cSH 1557 1443 686 828

Volume to Capacity 0.01 0.00 0.03 0.06

Queue Length 95th (ft) 0 0 2 5

Control Delay (s) 0.5 0.0 10.4 9.6

Lane LOS A B A

Approach Delay (s) 0.5 0.0 10.4 9.6

Approach LOS B A

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 29.4% ICU Level of Service A

Analysis Period (min) 15
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Queues 2017 AM - Alt 1
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group WBL NBT SBL SBT

Lane Group Flow (vph) 10 540 70 1660

v/c Ratio 0.09 0.19 0.09 0.49

Control Delay 32.7 3.1 1.2 1.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 32.7 3.1 1.2 1.6

Queue Length 50th (ft) 5 22 0 0

Queue Length 95th (ft) 18 67 12 162

Internal Link Dist (ft) 991 472

Turn Bay Length (ft) 150

Base Capacity (vph) 110 2784 744 3372

Starvation Cap Reductn 0 0 0 125

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.09 0.19 0.09 0.51

Intersection Summary

Appendix D D-411 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
109: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 10 0 0 0 500 40 70 1650 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95

Frt 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3500 1770 3536

Flt Permitted 0.95 1.00 0.41 1.00

Satd. Flow (perm) 1770 3500 763 3536

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 10 0 0 0 500 40 70 1650 10

RTOR Reduction (vph) 0 0 0 0 0 0 0 4 0 0 0 0

Lane Group Flow (vph) 0 0 0 10 0 0 0 536 0 70 1660 0

Turn Type Perm pm+pt pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 1.1 54.6 63.7 63.7

Effective Green, g (s) 1.1 54.6 63.7 63.7

Actuated g/C Ratio 0.01 0.72 0.84 0.84

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 25 2521 689 2971

v/s Ratio Prot c0.01 0.15 0.00 c0.47

v/s Ratio Perm 0.08

v/c Ratio 0.40 0.21 0.10 0.56

Uniform Delay, d1 37.0 3.5 1.2 1.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.2 0.2 0.1 0.8

Delay (s) 47.2 3.7 1.3 2.6

Level of Service D A A A

Approach Delay (s) 0.0 47.2 3.7 2.5

Approach LOS A D A A

Intersection Summary

HCM 2000 Control Delay 3.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 75.8 Sum of lost time (s) 22.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 40 30 50 525 1415

v/c Ratio 0.25 0.13 0.15 0.17 0.52

Control Delay 37.4 1.1 3.3 2.1 7.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 37.4 1.1 3.3 2.1 7.8

Queue Length 50th (ft) 19 0 4 27 203

Queue Length 95th (ft) 48 0 12 46 292

Internal Link Dist (ft) 603 1496 991

Turn Bay Length (ft) 150

Base Capacity (vph) 370 408 330 3037 2713

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.11 0.07 0.15 0.17 0.52

Intersection Summary

Appendix D D-413 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
112: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 40 30 50 525 1325 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3505

Flt Permitted 0.95 1.00 0.14 1.00 1.00

Satd. Flow (perm) 1770 1583 257 3539 3505

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 30 50 525 1325 90

RTOR Reduction (vph) 0 28 0 0 4 0

Lane Group Flow (vph) 40 2 50 525 1411 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 4.8 4.8 68.0 68.0 59.0

Effective Green, g (s) 4.8 4.8 68.0 68.0 59.0

Actuated g/C Ratio 0.06 0.06 0.81 0.81 0.70

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 90 271 2871 2467

v/s Ratio Prot 0.00 0.01 c0.15 c0.40

v/s Ratio Perm c0.02 0.14

v/c Ratio 0.40 0.02 0.18 0.18 0.57

Uniform Delay, d1 38.1 37.3 3.7 1.7 6.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 0.1 0.3 0.1 1.0

Delay (s) 40.6 37.4 4.0 1.9 7.1

Level of Service D D A A A

Approach Delay (s) 39.2 2.1 7.1

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 83.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 225 70 90 1025 625

v/c Ratio 0.12 0.04 0.12 0.44 0.76

Control Delay 12.4 0.1 5.2 6.5 33.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.4 0.1 5.2 6.5 33.4

Queue Length 50th (ft) 32 0 9 127 146

Queue Length 95th (ft) 63 0 36 164 187

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 1913 1583 743 2327 1220

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.04 0.12 0.44 0.51

Intersection Summary

Appendix D D-417 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 225 70 90 1025 575 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 1.00 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3539 1583 1770 3539 3413

Flt Permitted 1.00 1.00 0.55 1.00 0.96

Satd. Flow (perm) 3539 1583 1021 3539 3413

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 225 70 90 1025 575 50

RTOR Reduction (vph) 0 0 0 0 76 0

Lane Group Flow (vph) 225 70 90 1025 549 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 47.6 90.0 59.2 59.2 19.8

Effective Green, g (s) 47.6 90.0 59.2 59.2 19.8

Actuated g/C Ratio 0.53 1.00 0.66 0.66 0.22

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1871 1583 722 2327 750

v/s Ratio Prot 0.06 0.01 c0.29 c0.16

v/s Ratio Perm 0.04 0.07

v/c Ratio 0.12 0.04 0.12 0.44 0.73

Uniform Delay, d1 10.7 0.0 5.7 7.4 32.6

Progression Factor 1.00 1.00 0.74 0.73 1.00

Incremental Delay, d2 0.1 0.1 0.1 0.6 3.7

Delay (s) 10.8 0.1 4.3 6.0 36.3

Level of Service B A A A D

Approach Delay (s) 8.2 5.8 36.3

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 300 30 20 900 375 300

v/c Ratio 0.17 0.04 0.04 0.47 0.32 0.41

Control Delay 10.4 0.1 9.9 13.9 23.1 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 0.1 9.9 13.9 23.1 4.5

Queue Length 50th (ft) 32 0 5 156 80 0

Queue Length 95th (ft) 51 m0 15 204 116 54

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1720 818 563 1907 1163 734

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.04 0.04 0.47 0.32 0.41

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 300 30 20 900 375 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.50 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 933 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 300 30 20 900 375 300

RTOR Reduction (vph) 0 17 0 0 0 198

Lane Group Flow (vph) 300 13 20 900 375 102

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 6 3

Actuated Green, G (s) 40.4 40.4 48.5 48.5 30.5 30.5

Effective Green, g (s) 40.4 40.4 48.5 48.5 30.5 30.5

Actuated g/C Ratio 0.45 0.45 0.54 0.54 0.34 0.34

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1588 710 526 1907 1163 536

v/s Ratio Prot 0.08 0.00 c0.25 c0.11

v/s Ratio Perm 0.01 0.02 0.06

v/c Ratio 0.19 0.02 0.04 0.47 0.32 0.19

Uniform Delay, d1 14.9 13.8 9.8 12.8 22.1 21.0

Progression Factor 0.71 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.0 0.0 0.8 0.7 0.8

Delay (s) 10.9 13.8 9.9 13.7 22.8 21.8

Level of Service B B A B C C

Approach Delay (s) 11.2 13.6 22.4

Approach LOS B B C

Intersection Summary

HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 225 385 10 700 525 150 110 200 40

v/c Ratio 0.80 0.22 0.11 0.68 0.58 0.72 0.16 0.83 0.12

Control Delay 62.5 17.2 44.2 33.7 4.6 58.1 10.3 63.1 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.5 17.2 44.2 33.7 4.6 58.1 10.3 63.1 14.8

Queue Length 50th (ft) 132 54 6 195 0 104 31 108 5

Queue Length 95th (ft) #236 118 22 262 61 m131 m53 #214 31

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 304 1726 90 1022 939 218 711 265 367

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.22 0.11 0.68 0.56 0.69 0.15 0.75 0.11

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 375 10 10 700 525 150 60 50 200 10 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3525 1770 3539 1583 1770 1736 1770 1653

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.69 1.00

Satd. Flow (perm) 1770 3525 1770 3539 1583 1770 1736 1278 1653

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 225 375 10 10 700 525 150 60 50 200 10 30

RTOR Reduction (vph) 0 2 0 0 0 332 0 32 0 0 24 0

Lane Group Flow (vph) 225 383 0 10 700 193 150 78 0 200 16 0

Turn Type Prot NA Prot NA custom custom NA Perm NA

Protected Phases 5 2 1 6 3 8 4

Permitted Phases 8 3 4

Actuated Green, G (s) 14.4 39.6 0.8 26.0 33.1 10.6 33.1 17.0 17.0

Effective Green, g (s) 14.4 39.6 0.8 26.0 33.1 10.6 33.1 17.0 17.0

Actuated g/C Ratio 0.16 0.44 0.01 0.29 0.37 0.12 0.37 0.19 0.19

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 283 1551 15 1022 582 208 638 241 312

v/s Ratio Prot c0.13 0.11 0.01 c0.20 c0.08 0.05 0.01

v/s Ratio Perm 0.12 c0.16

v/c Ratio 0.80 0.25 0.67 0.68 0.33 0.72 0.12 0.83 0.05

Uniform Delay, d1 36.4 15.8 44.5 28.4 20.5 38.3 18.8 35.1 29.9

Progression Factor 1.16 1.17 1.00 1.00 1.00 1.02 1.02 1.00 1.00

Incremental Delay, d2 13.9 0.4 75.9 3.7 0.3 11.2 0.1 20.5 0.1

Delay (s) 56.2 18.9 120.3 32.1 20.8 50.3 19.2 55.6 30.0

Level of Service E B F C C D B E C

Approach Delay (s) 32.7 28.0 37.1 51.3

Approach LOS C C D D

Intersection Summary

HCM 2000 Control Delay 32.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 10 925 10 30 1935

v/c Ratio 0.01 0.59 0.03 0.03 0.95

Control Delay 26.6 1.8 22.9 22.8 28.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.6 1.8 22.9 22.8 28.1

Queue Length 50th (ft) 2 0 4 6 468

Queue Length 95th (ft) 9 14 16 16 #685

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 966 1561 365 1042 2047

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.01 0.59 0.03 0.03 0.95

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 10 925 10 30 1925 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3440

Flt Permitted 1.00 1.00 0.61 1.00 0.95

Satd. Flow (perm) 3539 1583 1143 3539 3440

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 925 10 30 1925 10

RTOR Reduction (vph) 0 170 0 0 43 0

Lane Group Flow (vph) 10 755 10 30 1892 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 24.6 77.1 30.9 30.9 52.5

Effective Green, g (s) 24.6 77.1 30.9 30.9 52.5

Actuated g/C Ratio 0.26 0.82 0.33 0.33 0.56

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 922 1385 379 1158 1913

v/s Ratio Prot 0.00 c0.30 0.00 c0.01 c0.55

v/s Ratio Perm 0.17 0.01

v/c Ratio 0.01 0.55 0.03 0.03 0.99

Uniform Delay, d1 25.9 2.9 21.6 21.5 20.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.0 0.0 17.8

Delay (s) 25.9 3.3 21.7 21.6 38.5

Level of Service C A C C D

Approach Delay (s) 3.5 21.6 38.5

Approach LOS A C D

Intersection Summary

HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 94.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT WBR NBL SBL SBR

Lane Group Flow (vph) 480 125 80 20 20 10 10

v/c Ratio 0.83 0.16 0.34 0.06 0.04 0.02 0.01

Control Delay 38.9 3.6 33.5 0.3 16.6 16.5 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.9 3.6 33.5 0.3 16.6 16.5 0.0

Queue Length 50th (ft) 201 0 34 0 6 3 0

Queue Length 95th (ft) #388 29 72 0 20 13 0

Internal Link Dist (ft) 468 451

Turn Bay Length (ft) 180 180 180 180

Base Capacity (vph) 626 796 463 348 456 439 1080

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.77 0.16 0.17 0.06 0.04 0.02 0.01

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
92: Woodlawn Rd & Gorgas Rd Site 5
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 450 125 0 80 20 20 0 0 10 0 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1857 1583 1863 1583 1770 1770 1583

Flt Permitted 1.00 1.00 1.00 1.00 0.70 0.76 1.00

Satd. Flow (perm) 1857 1583 1863 1583 1301 1410 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 450 125 0 80 20 20 0 0 10 0 10

RTOR Reduction (vph) 0 0 83 0 0 18 0 0 0 0 0 7

Lane Group Flow (vph) 0 480 42 0 80 2 20 0 0 10 0 3

Turn Type Split NA pm+ov Split NA pm+ov pm+pt Perm pm+pt Perm

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 2 6 6

Actuated Green, G (s) 20.9 23.9 6.8 8.2 23.6 20.4 19.0

Effective Green, g (s) 20.9 23.9 6.8 8.2 23.6 20.4 19.0

Actuated g/C Ratio 0.29 0.33 0.09 0.11 0.33 0.28 0.26

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 541 649 176 181 447 408 419

v/s Ratio Prot c0.26 c0.00 c0.04 0.00 0.00 0.00

v/s Ratio Perm 0.02 0.00 c0.01 0.01 0.00

v/c Ratio 0.89 0.06 0.45 0.01 0.04 0.02 0.01

Uniform Delay, d1 24.3 16.3 30.7 28.2 16.3 18.5 19.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.1 0.0 1.9 0.0 0.0 0.0 0.0

Delay (s) 40.3 16.3 32.6 28.2 16.4 18.5 19.4

Level of Service D B C C B B B

Approach Delay (s) 35.4 31.7 16.4 19.0

Approach LOS D C B B

Intersection Summary

HCM 2000 Control Delay 33.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 71.7 Sum of lost time (s) 22.0

Intersection Capacity Utilization 49.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
48: Gunston Rd & Abbott Rd Site 6
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Lane Group EBT WBT WBR NBT SBL SBT

Lane Group Flow (vph) 30 200 80 2400 80 1160

v/c Ratio 0.14 0.95 0.26 1.01 0.56 0.43

Control Delay 2.6 108.6 12.6 43.2 33.8 6.2

Queue Delay 0.0 0.0 0.0 35.3 0.0 0.0

Total Delay 2.6 108.6 12.6 78.5 33.8 6.2

Queue Length 50th (ft) 0 183 0 ~1116 19 167

Queue Length 95th (ft) 5 #341 49 #1333 77 199

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 150 350

Base Capacity (vph) 219 211 311 2379 146 2716

Starvation Cap Reductn 0 0 0 252 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.95 0.26 1.13 0.55 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
48: Gunston Rd & Abbott Rd Site 6
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 10 200 0 80 0 2250 150 80 1150 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.95 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.97 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1722 1770 1583 3506 1770 3535

Flt Permitted 0.61 0.74 1.00 1.00 0.04 1.00

Satd. Flow (perm) 1084 1374 1583 3506 74 3535

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 0 10 200 0 80 0 2250 150 80 1150 10

RTOR Reduction (vph) 0 25 0 0 0 68 0 4 0 0 0 0

Lane Group Flow (vph) 0 5 0 0 200 12 0 2396 0 80 1160 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 21.4 21.4 21.4 94.7 107.3 107.3

Effective Green, g (s) 21.4 21.4 21.4 94.7 107.3 107.3

Actuated g/C Ratio 0.15 0.15 0.15 0.68 0.77 0.77

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 166 210 242 2376 143 2715

v/s Ratio Prot c0.68 0.03 c0.33

v/s Ratio Perm 0.00 c0.15 0.01 0.40

v/c Ratio 0.03 0.95 0.05 1.01 0.56 0.43

Uniform Delay, d1 50.3 58.6 50.5 22.5 40.3 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 48.4 0.1 20.6 4.7 0.5

Delay (s) 50.4 107.0 50.6 43.1 44.9 6.1

Level of Service D F D D D A

Approach Delay (s) 50.4 90.9 43.1 8.6

Approach LOS D F D A

Intersection Summary

HCM 2000 Control Delay 35.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 139.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBT SBL SBT

Lane Group Flow (vph) 20 20 190 2365 30 1535

v/c Ratio 0.16 0.07 0.79 0.93 0.22 0.56

Control Delay 44.5 0.5 49.0 22.7 7.1 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 44.5 0.5 49.0 22.7 7.1 6.0

Queue Length 50th (ft) 12 0 74 760 4 191

Queue Length 95th (ft) 36 0 #167 #1064 11 259

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 150 150

Base Capacity (vph) 157 331 287 2549 135 2746

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.06 0.66 0.93 0.22 0.56

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 20 100 0 90 0 2275 90 30 1525 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.94 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1699 3519 1770 3536

Flt Permitted 0.55 1.00 0.82 1.00 0.05 1.00

Satd. Flow (perm) 1025 1583 1437 3519 90 3536

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 0 20 100 0 90 0 2275 90 30 1525 10

RTOR Reduction (vph) 0 18 0 0 70 0 0 2 0 0 0 0

Lane Group Flow (vph) 20 2 0 0 120 0 0 2363 0 30 1535 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 12.7 12.7 12.7 76.9 84.8 84.8

Effective Green, g (s) 12.7 12.7 12.7 76.9 84.8 84.8

Actuated g/C Ratio 0.12 0.12 0.12 0.71 0.78 0.78

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 119 185 168 2494 107 2763

v/s Ratio Prot 0.00 c0.67 0.01 c0.43

v/s Ratio Perm 0.02 c0.08 0.21

v/c Ratio 0.17 0.01 0.72 0.95 0.28 0.56

Uniform Delay, d1 43.1 42.4 46.2 14.0 26.9 4.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.0 13.5 8.6 1.4 0.2

Delay (s) 43.8 42.4 59.7 22.6 28.3 4.8

Level of Service D D E C C A

Approach Delay (s) 43.1 59.7 22.6 5.3

Approach LOS D E C A

Intersection Summary

HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 108.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 92.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 90 525 1570 250 775

v/c Ratio 0.22 0.96 0.96 0.87 0.34

Control Delay 29.0 50.2 38.4 50.0 7.9

Queue Delay 0.0 0.0 10.9 0.0 0.0

Total Delay 29.0 50.2 49.3 50.0 7.9

Queue Length 50th (ft) 41 177 440 89 96

Queue Length 95th (ft) 81 #383 #614 #224 128

Internal Link Dist (ft) 564 468 791

Turn Bay Length (ft) 150

Base Capacity (vph) 431 560 1640 291 2279

Starvation Cap Reductn 0 0 94 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.21 0.94 1.02 0.86 0.34

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Dewberry Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 90 525 1550 20 250 775

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3532 1770 3539

Flt Permitted 0.95 1.00 1.00 0.09 1.00

Satd. Flow (perm) 1770 1583 3532 159 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 90 525 1550 20 250 775

RTOR Reduction (vph) 0 176 1 0 0 0

Lane Group Flow (vph) 90 349 1569 0 250 775

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 20.9 20.9 41.3 57.1 57.1

Effective Green, g (s) 20.9 20.9 41.3 57.1 57.1

Actuated g/C Ratio 0.23 0.23 0.46 0.64 0.64

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 415 371 1639 288 2270

v/s Ratio Prot 0.05 c0.22 c0.44 c0.10 0.22

v/s Ratio Perm 0.46

v/c Ratio 0.22 0.94 0.96 0.87 0.34

Uniform Delay, d1 27.5 33.4 23.0 25.3 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 31.8 13.4 23.0 0.1

Delay (s) 27.7 65.2 36.4 48.3 7.4

Level of Service C E D D A

Approach Delay (s) 59.7 36.4 17.4

Approach LOS E D B

Intersection Summary

HCM 2000 Control Delay 34.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 89.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 85.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 20 100 980 125 975

v/c Ratio 0.08 0.29 0.51 0.30 0.38

Control Delay 20.1 4.5 11.3 5.3 4.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 4.5 11.3 5.3 4.3

Queue Length 50th (ft) 5 0 108 10 54

Queue Length 95th (ft) 20 19 168 25 88

Internal Link Dist (ft) 1291 1285 1507

Turn Bay Length (ft) 100

Base Capacity (vph) 647 671 1948 418 2581

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.03 0.15 0.50 0.30 0.38

Intersection Summary

Appendix D D-433 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
4: Gunston Rd & 9th St Site 9
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 100 950 30 125 975

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3523 1770 3539

Flt Permitted 0.95 1.00 1.00 0.19 1.00

Satd. Flow (perm) 1770 1583 3523 352 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 100 950 30 125 975

RTOR Reduction (vph) 0 90 3 0 0 0

Lane Group Flow (vph) 20 10 977 0 125 975

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 4.7 4.7 23.3 32.9 32.9

Effective Green, g (s) 4.7 4.7 23.3 32.9 32.9

Actuated g/C Ratio 0.10 0.10 0.48 0.68 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 171 153 1689 357 2395

v/s Ratio Prot c0.01 0.01 c0.28 0.03 c0.28

v/s Ratio Perm 0.21

v/c Ratio 0.12 0.06 0.58 0.35 0.41

Uniform Delay, d1 20.1 19.9 9.1 4.1 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.5 0.6 0.1

Delay (s) 20.4 20.1 9.6 4.7 3.6

Level of Service C C A A A

Approach Delay (s) 20.2 9.6 3.7

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 48.6 Sum of lost time (s) 16.5

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 200 125 50 80 175 300 175 375 60 175 225 325

v/c Ratio 0.69 0.35 0.09 0.27 0.55 0.43 0.36 0.66 0.07 0.49 0.40 0.46

Control Delay 40.4 28.0 0.3 26.2 31.2 6.8 13.9 27.8 0.2 17.0 21.5 5.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.4 28.0 0.3 26.2 31.2 6.8 13.9 27.8 0.2 17.0 21.5 5.0

Queue Length 50th (ft) 78 46 0 28 64 20 38 129 0 38 70 0

Queue Length 95th (ft) #162 92 0 62 118 69 82 #246 0 82 138 54

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 289 531 556 292 456 692 482 564 806 354 564 706

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.69 0.24 0.09 0.27 0.38 0.43 0.36 0.66 0.07 0.49 0.40 0.46

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 125 50 80 175 300 175 375 60 175 225 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.67 1.00 1.00 0.68 1.00 1.00 0.58 1.00 1.00 0.35 1.00 1.00

Satd. Flow (perm) 1242 1863 1583 1261 1863 1583 1083 1863 1583 659 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 125 50 80 175 300 175 375 60 175 225 325

RTOR Reduction (vph) 0 0 36 0 0 163 0 0 36 0 0 228

Lane Group Flow (vph) 200 125 14 80 175 137 175 375 24 175 225 97

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 12.5 12.5 18.2 12.5 12.5 18.2 25.5 19.8 26.3 25.5 19.8 19.8

Effective Green, g (s) 12.5 12.5 18.2 12.5 12.5 18.2 25.5 19.8 26.3 25.5 19.8 19.8

Actuated g/C Ratio 0.19 0.19 0.27 0.19 0.19 0.27 0.38 0.30 0.40 0.38 0.30 0.30

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 285 350 433 286 350 564 474 554 626 347 554 471

v/s Ratio Prot c0.07 0.07 0.00 0.03 c0.09 0.02 0.03 c0.20 0.00 c0.04 0.12

v/s Ratio Perm c0.06 0.01 0.03 0.07 0.11 0.01 0.15 0.06

v/c Ratio 0.70 0.36 0.03 0.28 0.50 0.24 0.37 0.68 0.04 0.50 0.41 0.21

Uniform Delay, d1 24.9 23.5 17.7 23.4 24.2 18.8 14.0 20.5 12.3 14.4 18.7 17.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.6 0.6 0.0 0.5 1.1 0.2 0.5 6.5 0.0 1.2 2.2 1.0

Delay (s) 32.4 24.1 17.7 23.9 25.3 19.0 14.5 27.1 12.4 15.6 20.9 18.5

Level of Service C C B C C B B C B B C B

Approach Delay (s) 27.7 21.7 22.0 18.5

Approach LOS C C C B

Intersection Summary

HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 66.5 Sum of lost time (s) 22.0

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 100 150 20 285 40 140

v/c Ratio 0.37 0.41 0.02 0.22 0.05 0.11

Control Delay 19.3 10.9 4.0 4.4 4.1 3.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.3 10.9 4.0 4.4 4.1 3.2

Queue Length 50th (ft) 21 11 2 25 3 8

Queue Length 95th (ft) 53 48 8 61 13 26

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 736 835 870 1297 762 1259

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.18 0.02 0.22 0.05 0.11

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 50 10 10 40 100 20 275 10 40 100 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.91 1.00 0.99 1.00 0.96

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1802 1689 1770 1853 1770 1783

Flt Permitted 0.84 0.97 0.67 1.00 0.59 1.00

Satd. Flow (perm) 1539 1645 1244 1853 1090 1783

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 50 10 10 40 100 20 275 10 40 100 40

RTOR Reduction (vph) 0 9 0 0 85 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 91 0 0 65 0 20 284 0 40 127 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 7.0 7.0 32.2 32.2 32.2 32.2

Effective Green, g (s) 7.0 7.0 32.2 32.2 32.2 32.2

Actuated g/C Ratio 0.15 0.15 0.67 0.67 0.67 0.67

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 223 238 831 1237 728 1191

v/s Ratio Prot c0.15 0.07

v/s Ratio Perm c0.06 0.04 0.02 0.04

v/c Ratio 0.41 0.27 0.02 0.23 0.05 0.11

Uniform Delay, d1 18.7 18.3 2.7 3.1 2.8 2.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.1 0.4 0.1 0.2

Delay (s) 20.0 18.9 2.8 3.6 2.9 3.0

Level of Service B B A A A A

Approach Delay (s) 20.0 18.9 3.5 3.0

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 48.2 Sum of lost time (s) 9.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 10 20 0 30 10 275 150 10 10 50 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 0 10 20 0 30 10 275 150 10 10 50 10

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 30 40 425 10 70

Volume Left (vph) 0 0 275 0 10

Volume Right (vph) 20 10 0 10 10

Hadj (s) -0.37 -0.12 0.36 -0.67 -0.02

Departure Headway (s) 4.9 5.1 5.1 4.1 4.7

Degree Utilization, x 0.04 0.06 0.60 0.01 0.09

Capacity (veh/h) 660 634 698 864 739

Control Delay (s) 8.1 8.4 14.3 5.9 8.1

Approach Delay (s) 8.1 8.4 14.1 8.1

Approach LOS A A B A

Intersection Summary

Delay 12.7

Level of Service B

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 10 50 375 100 30 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 50 375 100 30 20

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 60 475 50

Volume Left (vph) 10 0 30

Volume Right (vph) 50 100 0

Hadj (s) -0.43 -0.09 0.15

Departure Headway (s) 4.6 4.0 4.7

Degree Utilization, x 0.08 0.53 0.06

Capacity (veh/h) 703 884 738

Control Delay (s) 8.0 11.4 8.0

Approach Delay (s) 8.0 11.4 8.0

Approach LOS A B A

Intersection Summary

Delay 10.8

Level of Service B

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Intersection Delay (sec/veh) 8.6

Intersection LOS A

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 435 20 505 170

Demand Flow Rate (pc/h) 444 20 516 173

Vehicles Circulating (pc/h) 112 790 326 61

Vehicles Exiting (pc/h) 122 51 229 749

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 8.2 5.9 10.3 4.7

Approach LOS A A B A

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.099 0.901 0.058 0.942

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 444 20 51 465 10 163

Capacity, Entry Lane (pc/h) 1045 650 885 899 1079 1083

Entry HV Adjustment Factor 0.979 1.000 0.980 0.980 1.000 0.983

Flow Rate, Entry (vph) 435 20 50 455 10 160

Capacity, Entry (vph) 1023 650 868 881 1079 1064

Volume to Capacity Ratio 0.425 0.031 0.058 0.517 0.009 0.151

Control Delay (sec/veh) 8.2 5.9 4.7 11.0 3.4 4.7

Level of Service A A A B A A

95th-Percentile Queue (veh) 2 0 0 3 0 1
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Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 60 110 60 550 160

v/c Ratio 0.25 0.38 0.08 0.22 0.08

Control Delay 23.1 14.0 4.0 3.0 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.1 14.0 4.0 3.0 8.4

Queue Length 50th (ft) 18 12 5 21 13

Queue Length 95th (ft) 43 46 17 43 32

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 150 200

Base Capacity (vph) 531 554 798 2496 2079

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.11 0.20 0.08 0.22 0.08

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 40 70 0 0 0 60 400 150 0 150 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.90 1.00 0.96 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1685 1770 3394 3506

Flt Permitted 0.95 1.00 0.54 1.00 1.00

Satd. Flow (perm) 1770 1685 1014 3394 3506

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 60 40 70 0 0 0 60 400 150 0 150 10

RTOR Reduction (vph) 0 62 0 0 0 0 0 45 0 0 5 0

Lane Group Flow (vph) 60 48 0 0 0 0 60 505 0 0 155 0

Turn Type Split NA pm+pt NA Perm NA

Protected Phases 4 4 5 2 6

Permitted Phases 2 6

Actuated Green, G (s) 6.4 6.4 37.6 37.6 28.1

Effective Green, g (s) 6.4 6.4 37.6 37.6 28.1

Actuated g/C Ratio 0.12 0.12 0.68 0.68 0.51

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 205 196 748 2320 1791

v/s Ratio Prot c0.03 0.03 0.01 c0.15 0.04

v/s Ratio Perm 0.05

v/c Ratio 0.29 0.25 0.08 0.22 0.09

Uniform Delay, d1 22.2 22.1 3.1 3.2 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.7 0.0 0.2 0.1

Delay (s) 23.0 22.8 3.2 3.4 7.0

Level of Service C C A A A

Approach Delay (s) 22.9 0.0 3.4 7.0

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 70 10 10 20 350 10 200

v/c Ratio 0.40 0.01 0.02 0.02 0.13 0.01 0.08

Control Delay 43.7 0.0 0.0 3.5 4.5 3.7 4.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.7 0.0 0.0 3.5 4.5 3.7 4.4

Queue Length 50th (ft) 37 0 0 2 17 1 7

Queue Length 95th (ft) 77 0 0 10 76 7 37

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 178 1053 739 953 2788 849 2598

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.39 0.01 0.01 0.02 0.13 0.01 0.08

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 0 10 0 0 10 20 350 0 10 150 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.86 1.00 1.00 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1611 1770 3539 1770 3406

Flt Permitted 0.60 1.00 1.00 0.61 1.00 0.54 1.00

Satd. Flow (perm) 1112 1583 1611 1143 3539 1010 3406

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 0 10 0 0 10 20 350 0 10 150 50

RTOR Reduction (vph) 0 9 0 0 10 0 0 0 0 0 16 0

Lane Group Flow (vph) 70 1 0 0 0 0 20 350 0 10 184 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 12.5 12.5 1.2 71.2 68.6 68.4 67.2

Effective Green, g (s) 12.5 12.5 1.2 71.2 68.6 68.4 67.2

Actuated g/C Ratio 0.13 0.13 0.01 0.72 0.69 0.69 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 179 200 19 840 2457 708 2316

v/s Ratio Prot c0.02 0.00 0.00 c0.00 c0.10 0.00 0.05

v/s Ratio Perm c0.03 0.02 0.01

v/c Ratio 0.39 0.01 0.01 0.02 0.14 0.01 0.08

Uniform Delay, d1 39.3 37.7 48.2 3.9 5.1 4.7 5.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.0 0.1 0.0 0.1 0.0 0.1

Delay (s) 40.7 37.7 48.3 3.9 5.2 4.7 5.4

Level of Service D D D A A A A

Approach Delay (s) 40.3 48.3 5.2 5.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.19

Actuated Cycle Length (s) 98.8 Sum of lost time (s) 22.0

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-445 Transportation Impact Analysis



Queues 2017 PM - No Build
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 50 125 200 175 70 90

v/c Ratio 0.20 0.20 0.24 0.13 0.09 0.12

Control Delay 21.2 3.1 4.6 4.0 11.2 1.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 21.2 3.1 4.6 4.0 11.2 1.5

Queue Length 50th (ft) 13 0 19 16 13 0

Queue Length 95th (ft) 37 22 42 37 35 10

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 595 725 845 1326 788 753

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.08 0.17 0.24 0.13 0.09 0.12

Intersection Summary

Appendix D D-446 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
20: Belvoir Rd & 12th St Site 17

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 50 125 200 175 70 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.56 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 1049 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 125 200 175 70 90

RTOR Reduction (vph) 0 79 0 0 0 53

Lane Group Flow (vph) 50 46 200 175 70 37

Turn Type NA pt+ov pm+pt NA NA Perm

Protected Phases 4 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.7 18.6 33.8 33.8 20.9 20.9

Effective Green, g (s) 5.7 18.6 33.8 33.8 20.9 20.9

Actuated g/C Ratio 0.11 0.37 0.67 0.67 0.41 0.41

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 199 583 807 1246 771 655

v/s Ratio Prot c0.03 0.03 c0.04 0.09 0.04

v/s Ratio Perm c0.13 0.02

v/c Ratio 0.25 0.08 0.25 0.14 0.09 0.06

Uniform Delay, d1 20.5 10.4 3.5 3.0 9.0 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 0.2 0.2 0.2 0.2

Delay (s) 21.1 10.4 3.6 3.3 9.2 9.0

Level of Service C B A A A A

Approach Delay (s) 13.5 3.5 9.1

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 50.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 30.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
8: Belvoir Rd & 16th St Site 18

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 90 0 50 0 0 0 100 1075 10 0 150 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 90 0 50 0 0 0 100 1075 10 0 150 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1435 1445 160 1480 1450 1080 170 1085

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1435 1445 160 1480 1450 1080 170 1085

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 15 100 94 100 100 100 93 100

cM capacity (veh/h) 105 122 885 92 122 265 1407 643

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 140 0 100 1085 0 170

Volume Left 90 0 100 0 0 0

Volume Right 50 0 0 10 0 20

cSH 154 1700 1407 1700 1700 1700

Volume to Capacity 0.91 0.00 0.07 0.64 0.00 0.10

Queue Length 95th (ft) 161 0 6 0 0 0

Control Delay (s) 108.3 0.0 7.8 0.0 0.0 0.0

Lane LOS F A A

Approach Delay (s) 108.3 0.0 0.7 0.0

Approach LOS F A

Intersection Summary

Average Delay 10.7

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 70 30 0 10 10 90 10 175 70 60 50 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 70 30 0 10 10 90 10 175 70 60 50 20

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 100 110 255 130

Volume Left (vph) 70 10 10 60

Volume Right (vph) 0 90 70 20

Hadj (s) 0.17 -0.44 -0.12 0.03

Departure Headway (s) 5.1 4.5 4.5 4.8

Degree Utilization, x 0.14 0.14 0.32 0.17

Capacity (veh/h) 641 722 769 707

Control Delay (s) 9.0 8.2 9.5 8.7

Approach Delay (s) 9.0 8.2 9.5 8.7

Approach LOS A A A A

Intersection Summary

Delay 9.0

Level of Service A

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
52: 23rd St & Belvoir Rd Site 20

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 10 30 60 30 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 10 30 60 30 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 160 40 50

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 160 40 50

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 99 98

cM capacity (veh/h) 815 1031 1557

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 90 50

Volume Left 30 30 0

Volume Right 10 0 20

cSH 860 1557 1700

Volume to Capacity 0.05 0.02 0.03

Queue Length 95th (ft) 4 1 0

Control Delay (s) 9.4 2.6 0.0

Lane LOS A A

Approach Delay (s) 9.4 2.6 0.0

Approach LOS A

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Queues 2017 PM - No Build
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 200 60 460 465

v/c Ratio 0.10 0.06 0.24 0.58

Control Delay 5.4 0.1 5.9 15.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 5.4 0.1 5.9 15.4

Queue Length 50th (ft) 11 0 29 43

Queue Length 95th (ft) 26 1 57 78

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft)

Base Capacity (vph) 2062 982 1957 1402

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.10 0.06 0.24 0.33

Intersection Summary

Appendix D D-451 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
99: Theote Rd & Pohick Rd Site 21

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 200 60 10 450 425 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.99

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3539 1583 3535 3411

Flt Permitted 1.00 1.00 0.95 0.96

Satd. Flow (perm) 3539 1583 3359 3411

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 60 10 450 425 40

RTOR Reduction (vph) 0 25 0 0 116 0

Lane Group Flow (vph) 200 35 0 460 349 0

Turn Type NA Perm pm+pt NA NA

Protected Phases 2 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 29.6 29.6 29.6 10.1

Effective Green, g (s) 29.6 29.6 29.6 10.1

Actuated g/C Ratio 0.58 0.58 0.58 0.20

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2066 924 1961 679

v/s Ratio Prot 0.06 c0.10

v/s Ratio Perm 0.02 c0.14

v/c Ratio 0.10 0.04 0.23 0.51

Uniform Delay, d1 4.7 4.5 5.1 18.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 0.7

Delay (s) 4.7 4.6 5.1 18.8

Level of Service A A A B

Approach Delay (s) 4.7 5.1 18.8

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 50.7 Sum of lost time (s) 16.5

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
101: 16th St & Theote Rd Site 22
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 30 10 20 10 90 10 300 70 10 30 10

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 30 10 20 10 90 10 300 70 10 30 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 470 445 35 400 380 300 40 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 470 445 35 400 380 300 40 370

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 94 99 96 98 88 99 99

cM capacity (veh/h) 431 500 1038 524 544 740 1570 1189

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 50 120 310 70 50

Volume Left 10 20 10 0 10

Volume Right 10 90 0 70 10

cSH 539 673 1570 1700 1189

Volume to Capacity 0.09 0.18 0.01 0.04 0.01

Queue Length 95th (ft) 8 16 0 0 1

Control Delay (s) 12.4 11.5 0.3 0.0 1.7

Lane LOS B B A A

Approach Delay (s) 12.4 11.5 0.2 1.7

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15

Appendix D D-453 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 125 30 0 60 10 10 0 10 0 0 20

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 125 30 0 60 10 10 0 10 0 0 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 70 155 245 230 140 235 240 65

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 70 155 245 230 140 235 240 65

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 100 99 100 100 98

cM capacity (veh/h) 1531 1425 691 665 908 708 657 999

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 165 70 20 20

Volume Left 10 0 10 0

Volume Right 30 10 10 20

cSH 1531 1425 785 999

Volume to Capacity 0.01 0.00 0.03 0.02

Queue Length 95th (ft) 0 0 2 2

Control Delay (s) 0.5 0.0 9.7 8.7

Lane LOS A A A

Approach Delay (s) 0.5 0.0 9.7 8.7

Approach LOS A A

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15

Appendix D D-454 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 70 10 0 125 125 50

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 70 10 0 125 125 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 275 150 175

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 275 150 175

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 99 100

cM capacity (veh/h) 715 896 1401

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 125 175

Volume Left 70 0 0

Volume Right 10 0 50

cSH 733 1401 1700

Volume to Capacity 0.11 0.00 0.10

Queue Length 95th (ft) 9 0 0

Control Delay (s) 10.5 0.0 0.0

Lane LOS B

Approach Delay (s) 10.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 20.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - No Build
82: Gillespie Rd & Mt Vernon Rd Site 25
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Dewberry Page 1

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 20 80 20 0 60 0 10 10 0 0 10 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 20 80 20 0 60 0 10 10 0 0 10 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 100 225 200 60 195 190 90

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 100 225 200 60 195 190 90

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 99 100 100 99 97

cM capacity (veh/h) 1544 1493 693 687 1005 748 696 968

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 120 60 20 40

Volume Left 20 0 10 0

Volume Right 20 0 0 30

cSH 1544 1493 690 882

Volume to Capacity 0.01 0.00 0.03 0.05

Queue Length 95th (ft) 1 0 2 4

Control Delay (s) 1.3 0.0 10.4 9.3

Lane LOS A B A

Approach Delay (s) 1.3 0.0 10.4 9.3

Approach LOS B A

Intersection Summary

Average Delay 3.1

Intersection Capacity Utilization 27.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group WBL WBT NBT SBL SBT

Lane Group Flow (vph) 20 50 1485 10 800

v/c Ratio 0.17 0.22 0.50 0.04 0.26

Control Delay 33.4 3.1 4.6 2.2 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 33.4 3.1 4.6 2.2 2.0

Queue Length 50th (ft) 9 0 98 1 40

Queue Length 95th (ft) 28 5 253 3 55

Internal Link Dist (ft) 619 983 468

Turn Bay Length (ft) 150

Base Capacity (vph) 121 662 2943 273 3043

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.17 0.08 0.50 0.04 0.26

Intersection Summary

Appendix D D-457 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
104: Gunston Rd & 3rd St Site 26
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Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 20 0 50 0 1475 10 10 800 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3536 1770 3539

Flt Permitted 0.53 1.00 1.00 0.12 1.00

Satd. Flow (perm) 980 1583 3536 219 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 20 0 50 0 1475 10 10 800 0

RTOR Reduction (vph) 0 0 0 0 45 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 20 5 0 0 1485 0 10 800 0

Turn Type Perm pm+pt NA pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.7 8.7 54.5 60.8 60.8

Effective Green, g (s) 8.7 8.7 54.5 60.8 60.8

Actuated g/C Ratio 0.11 0.11 0.68 0.76 0.76

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 116 171 2393 180 2672

v/s Ratio Prot c0.00 0.00 c0.42 0.00 c0.23

v/s Ratio Perm c0.02 0.04

v/c Ratio 0.17 0.03 0.62 0.06 0.30

Uniform Delay, d1 32.5 32.1 7.2 5.0 3.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.1 1.2 0.1 0.3

Delay (s) 33.2 32.2 8.5 5.1 3.4

Level of Service C C A A A

Approach Delay (s) 0.0 32.5 8.5 3.4

Approach LOS A C A A

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 80.5 Sum of lost time (s) 22.0

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 80 70 30 100 915

v/c Ratio 0.31 0.20 0.07 0.04 0.41

Control Delay 22.7 1.8 4.4 4.0 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 22.7 1.8 4.4 4.0 8.4

Queue Length 50th (ft) 22 0 3 4 56

Queue Length 95th (ft) 53 5 10 12 162

Internal Link Dist (ft) 885 1507 983

Turn Bay Length (ft) 150

Base Capacity (vph) 543 586 405 2493 2226

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.15 0.12 0.07 0.04 0.41

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 80 70 30 100 875 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3516

Flt Permitted 0.95 1.00 0.24 1.00 1.00

Satd. Flow (perm) 1770 1583 441 3539 3516

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 80 70 30 100 875 40

RTOR Reduction (vph) 0 62 0 0 4 0

Lane Group Flow (vph) 80 8 30 100 911 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 6.6 6.6 39.2 39.2 32.1

Effective Green, g (s) 6.6 6.6 39.2 39.2 32.1

Actuated g/C Ratio 0.12 0.12 0.69 0.69 0.57

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 205 183 341 2442 1987

v/s Ratio Prot 0.01 c0.00 0.03 c0.26

v/s Ratio Perm c0.05 0.06

v/c Ratio 0.39 0.04 0.09 0.04 0.46

Uniform Delay, d1 23.2 22.3 3.5 2.8 7.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.1 0.1 0.0 0.8

Delay (s) 24.5 22.4 3.6 2.8 8.0

Level of Service C C A A A

Approach Delay (s) 23.5 3.0 8.0

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 56.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 250 80 100 1125 710

v/c Ratio 0.14 0.05 0.15 0.51 0.77

Control Delay 14.1 0.1 11.5 14.9 32.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 14.1 0.1 11.5 14.9 32.6

Queue Length 50th (ft) 40 0 31 215 167

Queue Length 95th (ft) 74 0 50 240 210

Internal Link Dist (ft) 496 698 342

Turn Bay Length (ft) 250 200

Base Capacity (vph) 1798 1583 692 2225 1219

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.05 0.14 0.51 0.58

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
59: DLA Ent West & John J Kingman Rd Site 1

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 250 80 100 1125 650 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 4.0 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 1.00 1.00 0.95 1.00 0.96

Satd. Flow (prot) 3539 1583 1770 3539 3412

Flt Permitted 1.00 1.00 0.53 1.00 0.96

Satd. Flow (perm) 3539 1583 990 3539 3412

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 250 80 100 1125 650 60

RTOR Reduction (vph) 0 0 0 0 73 0

Lane Group Flow (vph) 250 80 100 1125 637 0

Turn Type NA Free pm+pt NA NA

Protected Phases 2 1 6 3

Permitted Phases Free 6

Actuated Green, G (s) 44.6 90.0 56.6 56.6 22.4

Effective Green, g (s) 44.6 90.0 56.6 56.6 22.4

Actuated g/C Ratio 0.50 1.00 0.63 0.63 0.25

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1753 1583 678 2225 849

v/s Ratio Prot 0.07 0.01 c0.32 c0.19

v/s Ratio Perm 0.05 0.08

v/c Ratio 0.14 0.05 0.15 0.51 0.75

Uniform Delay, d1 12.3 0.0 6.8 9.1 31.2

Progression Factor 1.00 1.00 1.49 1.46 1.00

Incremental Delay, d2 0.2 0.1 0.1 0.8 3.8

Delay (s) 12.5 0.1 10.2 14.0 35.0

Level of Service B A B B C

Approach Delay (s) 9.5 13.7 35.0

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 350 40 20 575 400 350

v/c Ratio 0.25 0.06 0.05 0.36 0.27 0.40

Control Delay 15.5 0.1 20.2 19.8 17.3 3.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 15.5 0.1 20.2 19.8 17.3 3.4

Queue Length 50th (ft) 48 0 6 92 73 0

Queue Length 95th (ft) 76 m0 m9 128 106 49

Internal Link Dist (ft) 698 585 318

Turn Bay Length (ft) 350 350 150 150

Base Capacity (vph) 1399 684 453 1592 1468 877

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.25 0.06 0.04 0.36 0.27 0.40

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
67: DLA Ent East & John J Kingman Rd Site 2

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 350 40 20 575 400 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.45 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 834 3539 3433 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 350 40 20 575 400 350

RTOR Reduction (vph) 0 26 0 0 0 200

Lane Group Flow (vph) 350 14 20 575 400 150

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 3

Permitted Phases 2 6 3

Actuated Green, G (s) 32.3 32.3 40.5 40.5 38.5 38.5

Effective Green, g (s) 32.3 32.3 40.5 40.5 38.5 38.5

Actuated g/C Ratio 0.36 0.36 0.45 0.45 0.43 0.43

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1270 568 403 1592 1468 677

v/s Ratio Prot 0.10 0.00 c0.16 c0.12

v/s Ratio Perm 0.01 0.02 0.09

v/c Ratio 0.28 0.03 0.05 0.36 0.27 0.22

Uniform Delay, d1 20.5 18.7 14.0 16.3 16.7 16.3

Progression Factor 0.76 1.00 1.45 1.19 1.00 1.00

Incremental Delay, d2 0.5 0.1 0.0 0.4 0.5 0.8

Delay (s) 16.1 18.7 20.4 19.7 17.1 17.0

Level of Service B B C B B B

Approach Delay (s) 16.4 19.7 17.1

Approach LOS B B B

Intersection Summary

HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Group Flow (vph) 250 445 10 725 550 200 150 225 50

v/c Ratio 0.89 0.27 0.12 0.78 0.57 0.84 0.21 0.91 0.14

Control Delay 77.4 18.2 44.6 38.5 4.3 67.9 12.8 76.2 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 77.4 18.2 44.6 38.5 4.3 67.9 12.8 76.2 13.4

Queue Length 50th (ft) 149 74 6 204 0 133 47 125 5

Queue Length 95th (ft) #285 123 22 #282 61 m#197 m76 #259 34

Internal Link Dist (ft) 585 917 4124 1524

Turn Bay Length (ft) 200 350 350

Base Capacity (vph) 285 1620 84 925 968 245 736 253 368

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 0.27 0.12 0.78 0.57 0.82 0.20 0.89 0.14

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
51: Backlick Rd/Beulah St & John J Kingman Rd Site 3

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 425 20 10 725 550 200 90 60 225 10 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.94 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3515 1770 3539 1583 1770 1751 1770 1639

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.66 1.00

Satd. Flow (perm) 1770 3515 1770 3539 1583 1770 1751 1232 1639

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 250 425 20 10 725 550 200 90 60 225 10 40

RTOR Reduction (vph) 0 4 0 0 0 332 0 27 0 0 32 0

Lane Group Flow (vph) 250 441 0 10 725 218 200 123 0 225 18 0

Turn Type Prot NA Prot NA custom custom NA Perm NA

Protected Phases 5 2 1 6 3 8 4

Permitted Phases 8 3 4

Actuated Green, G (s) 14.3 37.0 0.8 23.5 35.7 12.2 35.7 18.0 18.0

Effective Green, g (s) 14.3 37.0 0.8 23.5 35.7 12.2 35.7 18.0 18.0

Actuated g/C Ratio 0.16 0.41 0.01 0.26 0.40 0.14 0.40 0.20 0.20

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 281 1445 15 924 627 239 694 246 327

v/s Ratio Prot c0.14 0.13 0.01 c0.20 c0.11 0.07 0.01

v/s Ratio Perm 0.14 c0.18

v/c Ratio 0.89 0.31 0.67 0.78 0.35 0.84 0.18 0.91 0.06

Uniform Delay, d1 37.1 17.8 44.5 30.9 19.0 37.9 17.6 35.2 29.1

Progression Factor 1.23 1.12 1.00 1.00 1.00 1.04 1.00 1.00 1.00

Incremental Delay, d2 26.3 0.5 75.9 6.6 0.3 21.4 0.1 35.1 0.1

Delay (s) 71.7 20.6 120.3 37.5 19.3 60.9 17.8 70.3 29.2

Level of Service E C F D B E B E C

Approach Delay (s) 39.0 30.4 42.4 62.8

Approach LOS D C D E

Intersection Summary

HCM 2000 Control Delay 37.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT NWL

Lane Group Flow (vph) 20 1050 10 30 1985

v/c Ratio 0.02 0.67 0.03 0.03 0.97

Control Delay 26.2 2.5 22.9 22.8 32.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.2 2.5 22.9 22.8 32.1

Queue Length 50th (ft) 4 0 4 6 498

Queue Length 95th (ft) 14 17 16 16 #716

Internal Link Dist (ft) 917 636 2135

Turn Bay Length (ft) 300 200

Base Capacity (vph) 966 1564 362 1042 2047

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.02 0.67 0.03 0.03 0.97

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
54: Gunston Rd & John J Kingman Rd Site 4

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Movement EBT EBR WBL WBT NWL NWR

Lane Configurations

Volume (vph) 20 1050 10 30 1975 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 3539 1583 1770 3539 3440

Flt Permitted 1.00 1.00 0.61 1.00 0.95

Satd. Flow (perm) 3539 1583 1132 3539 3440

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 1050 10 30 1975 10

RTOR Reduction (vph) 0 188 0 0 43 0

Lane Group Flow (vph) 20 862 10 30 1942 0

Turn Type NA pm+ov pm+pt NA NA

Protected Phases 2 4 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 24.6 77.1 30.9 30.9 52.5

Effective Green, g (s) 24.6 77.1 30.9 30.9 52.5

Actuated g/C Ratio 0.26 0.82 0.33 0.33 0.56

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 922 1385 375 1158 1913

v/s Ratio Prot 0.01 c0.35 0.00 c0.01 c0.56

v/s Ratio Perm 0.20 0.01

v/c Ratio 0.02 0.62 0.03 0.03 1.02

Uniform Delay, d1 26.0 3.2 21.6 21.5 21.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.9 0.0 0.0 24.4

Delay (s) 26.0 4.1 21.7 21.6 45.4

Level of Service C A C C D

Approach Delay (s) 4.5 21.6 45.4

Approach LOS A C D

Intersection Summary

HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 94.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBT WBR NBL SBL SBR

Lane Group Flow (vph) 525 100 90 20 30 20 10

v/c Ratio 0.85 0.12 0.38 0.06 0.07 0.05 0.01

Control Delay 39.3 3.2 34.3 0.3 17.9 17.8 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.3 3.2 34.3 0.3 17.9 17.8 0.0

Queue Length 50th (ft) 226 0 38 0 9 6 0

Queue Length 95th (ft) #432 23 80 0 28 21 0

Internal Link Dist (ft) 468 451

Turn Bay Length (ft) 180 180 180 180

Base Capacity (vph) 644 812 435 352 418 411 1055

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.82 0.12 0.21 0.06 0.07 0.05 0.01

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
92: Woodlawn Rd & Gorgas Rd Site 5

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 25 500 100 0 90 20 30 0 0 20 0 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1858 1583 1863 1583 1770 1770 1583

Flt Permitted 1.00 1.00 1.00 1.00 0.72 0.76 1.00

Satd. Flow (perm) 1858 1583 1863 1583 1347 1410 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 25 500 100 0 90 20 30 0 0 20 0 10

RTOR Reduction (vph) 0 0 64 0 0 17 0 0 0 0 0 8

Lane Group Flow (vph) 0 525 36 0 90 3 30 0 0 20 0 2

Turn Type Split NA pm+ov Split NA pm+ov pm+pt Perm pm+pt Perm

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 2 6 6

Actuated Green, G (s) 23.0 26.0 7.2 9.4 20.9 19.3 17.1

Effective Green, g (s) 23.0 26.0 7.2 9.4 20.9 19.3 17.1

Actuated g/C Ratio 0.32 0.36 0.10 0.13 0.29 0.27 0.24

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 591 689 185 205 406 387 374

v/s Ratio Prot c0.28 c0.00 c0.05 0.00 0.00 0.00

v/s Ratio Perm 0.02 0.00 c0.02 0.01 0.00

v/c Ratio 0.89 0.05 0.49 0.01 0.07 0.05 0.01

Uniform Delay, d1 23.4 15.1 30.8 27.4 18.6 19.6 21.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.1 0.0 2.0 0.0 0.1 0.1 0.0

Delay (s) 38.5 15.1 32.8 27.4 18.7 19.7 21.1

Level of Service D B C C B B C

Approach Delay (s) 34.8 31.8 18.7 20.2

Approach LOS C C B C

Intersection Summary

HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 72.3 Sum of lost time (s) 22.0

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
48: Gunston Rd & Abbott Rd Site 6

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT WBT WBR NBT SBL SBT

Lane Group Flow (vph) 40 175 60 2550 90 1310

v/c Ratio 0.22 0.95 0.24 1.02 0.68 0.46

Control Delay 9.3 118.0 15.8 43.2 51.0 5.3

Queue Delay 0.0 0.0 0.0 33.6 0.0 0.0

Total Delay 9.3 118.0 15.8 76.8 51.0 5.3

Queue Length 50th (ft) 0 173 0 ~1381 36 181

Queue Length 95th (ft) 21 #328 45 #1501 #115 212

Internal Link Dist (ft) 1063 844 730 672

Turn Bay Length (ft) 150 350

Base Capacity (vph) 178 184 251 2512 135 2830

Starvation Cap Reductn 0 0 0 269 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.22 0.95 0.24 1.14 0.67 0.46

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
48: Gunston Rd & Abbott Rd Site 6
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 20 175 0 60 0 2375 175 90 1300 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1695 1770 1583 3503 1770 3535

Flt Permitted 0.58 0.79 1.00 1.00 0.04 1.00

Satd. Flow (perm) 1014 1466 1583 3503 66 3535

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 0 20 175 0 60 0 2375 175 90 1300 10

RTOR Reduction (vph) 0 35 0 0 0 52 0 4 0 0 0 0

Lane Group Flow (vph) 0 5 0 0 175 8 0 2546 0 90 1310 0

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 18.9 18.9 18.9 107.3 120.0 120.0

Effective Green, g (s) 18.9 18.9 18.9 107.3 120.0 120.0

Actuated g/C Ratio 0.13 0.13 0.13 0.72 0.80 0.80

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 127 184 199 2507 134 2829

v/s Ratio Prot c0.73 c0.03 0.37

v/s Ratio Perm 0.00 c0.12 0.00 0.50

v/c Ratio 0.04 0.95 0.04 1.02 0.67 0.46

Uniform Delay, d1 57.5 65.0 57.5 21.3 50.9 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 52.0 0.1 22.0 12.5 0.5

Delay (s) 57.7 117.1 57.6 43.3 63.4 5.3

Level of Service E F E D E A

Approach Delay (s) 57.7 101.9 43.3 9.0

Approach LOS E F D A

Intersection Summary

HCM 2000 Control Delay 35.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 149.9 Sum of lost time (s) 16.5

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 20 215 10 2240 30 1610

v/c Ratio 0.13 0.07 0.80 0.05 0.92 0.20 0.62

Control Delay 38.2 0.5 46.0 4.3 22.8 6.9 8.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 38.2 0.5 46.0 4.3 22.8 6.9 8.9

Queue Length 50th (ft) 11 0 77 1 666 4 217

Queue Length 95th (ft) 33 0 #179 6 #932 12 416

Internal Link Dist (ft) 768 686 522 730

Turn Bay Length (ft) 150 150 150

Base Capacity (vph) 187 353 314 213 2433 149 2580

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.06 0.68 0.05 0.92 0.20 0.62

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 20 125 0 90 10 2150 90 30 1600 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.94 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1708 1770 3518 1770 3536

Flt Permitted 0.59 1.00 0.81 0.11 1.00 0.06 1.00

Satd. Flow (perm) 1101 1583 1423 205 3518 107 3536

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 0 20 125 0 90 10 2150 90 30 1600 10

RTOR Reduction (vph) 0 17 0 0 76 0 0 3 0 0 0 0

Lane Group Flow (vph) 20 3 0 0 139 0 10 2237 0 30 1610 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.0 13.0 13.0 69.1 68.3 72.3 69.9

Effective Green, g (s) 13.0 13.0 13.0 69.1 68.3 72.3 69.9

Actuated g/C Ratio 0.13 0.13 0.13 0.69 0.68 0.72 0.70

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 205 184 153 2397 117 2466

v/s Ratio Prot 0.00 0.00 c0.64 c0.01 0.46

v/s Ratio Perm 0.02 c0.10 0.04 0.18

v/c Ratio 0.14 0.01 0.76 0.07 0.93 0.26 0.65

Uniform Delay, d1 38.6 38.0 42.1 6.9 14.0 20.9 8.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.0 16.2 0.2 7.5 1.2 0.6

Delay (s) 39.1 38.0 58.3 7.1 21.4 22.0 9.0

Level of Service D D E A C C A

Approach Delay (s) 38.6 58.3 21.4 9.3

Approach LOS D E C A

Intersection Summary

HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.2 Sum of lost time (s) 16.5

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 20 550 1595 225 725

v/c Ratio 0.05 1.01 0.97 0.87 0.33

Control Delay 26.1 63.7 40.0 51.2 8.3

Queue Delay 0.0 0.0 16.2 0.0 0.0

Total Delay 26.1 63.7 56.2 51.2 8.3

Queue Length 50th (ft) 9 ~219 445 75 91

Queue Length 95th (ft) 27 #438 #621 #206 122

Internal Link Dist (ft) 564 468 791

Turn Bay Length (ft) 150

Base Capacity (vph) 442 546 1649 259 2221

Starvation Cap Reductn 0 0 108 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.05 1.01 1.04 0.87 0.33

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 550 1575 20 225 725

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3533 1770 3539

Flt Permitted 0.95 1.00 1.00 0.08 1.00

Satd. Flow (perm) 1770 1583 3533 157 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 550 1575 20 225 725

RTOR Reduction (vph) 0 151 1 0 0 0

Lane Group Flow (vph) 20 399 1594 0 225 725

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 22.5 22.5 42.0 56.5 56.5

Effective Green, g (s) 22.5 22.5 42.0 56.5 56.5

Actuated g/C Ratio 0.25 0.25 0.47 0.63 0.63

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 442 395 1648 259 2221

v/s Ratio Prot 0.01 c0.25 c0.45 c0.09 0.20

v/s Ratio Perm 0.46

v/c Ratio 0.05 1.01 0.97 0.87 0.33

Uniform Delay, d1 25.6 33.8 23.3 25.0 7.8

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 48.0 15.0 25.1 0.1

Delay (s) 25.6 81.8 38.3 50.0 7.9

Level of Service C F D D A

Approach Delay (s) 79.8 38.3 17.9

Approach LOS E D B

Intersection Summary

HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT

Lane Group Flow (vph) 20 100 1005 125 900

v/c Ratio 0.08 0.29 0.52 0.31 0.35

Control Delay 20.2 4.6 11.0 5.5 4.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 20.2 4.6 11.0 5.5 4.1

Queue Length 50th (ft) 5 0 110 10 48

Queue Length 95th (ft) 20 19 171 25 80

Internal Link Dist (ft) 1291 1285 1507

Turn Bay Length (ft) 100

Base Capacity (vph) 645 669 1967 400 2573

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.03 0.15 0.51 0.31 0.35

Intersection Summary

Appendix D D-479 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
4: Gunston Rd & 9th St Site 9

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 100 975 30 125 900

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3523 1770 3539

Flt Permitted 0.95 1.00 1.00 0.18 1.00

Satd. Flow (perm) 1770 1583 3523 343 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 100 975 30 125 900

RTOR Reduction (vph) 0 90 3 0 0 0

Lane Group Flow (vph) 20 10 1002 0 125 900

Turn Type NA Prot NA pm+pt NA

Protected Phases 8 8 2 1 6

Permitted Phases 6

Actuated Green, G (s) 4.7 4.7 23.8 33.1 33.1

Effective Green, g (s) 4.7 4.7 23.8 33.1 33.1

Actuated g/C Ratio 0.10 0.10 0.49 0.68 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 170 152 1718 343 2400

v/s Ratio Prot c0.01 0.01 c0.28 0.03 c0.25

v/s Ratio Perm 0.22

v/c Ratio 0.12 0.06 0.58 0.36 0.38

Uniform Delay, d1 20.2 20.0 8.9 4.2 3.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.5 0.7 0.1

Delay (s) 20.5 20.2 9.5 4.8 3.5

Level of Service C C A A A

Approach Delay (s) 20.3 9.5 3.6

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 48.8 Sum of lost time (s) 16.5

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 200 150 60 90 200 325 175 375 60 175 225 325

v/c Ratio 0.57 0.44 0.12 0.29 0.68 0.46 0.32 0.58 0.07 0.42 0.33 0.41

Control Delay 41.1 38.1 1.6 34.5 47.0 6.4 14.6 28.3 0.1 15.5 22.3 4.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.1 38.1 1.6 34.5 47.0 6.4 14.6 28.3 0.1 15.5 22.3 4.3

Queue Length 50th (ft) 108 79 0 44 105 14 51 172 0 51 90 0

Queue Length 95th (ft) 174 133 8 88 176 73 92 272 0 92 153 54

Internal Link Dist (ft) 676 1895 1533 1285

Turn Bay Length (ft) 180 400 70 180 90 150

Base Capacity (vph) 349 490 514 311 356 717 541 651 861 433 684 787

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.57 0.31 0.12 0.29 0.56 0.45 0.32 0.58 0.07 0.40 0.33 0.41

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 150 60 90 200 325 175 375 60 175 225 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 1.00 1.00 1.00 1.00 1.00 1.00 0.60 1.00 1.00 0.35 1.00 1.00

Satd. Flow (perm) 1863 1863 1583 1863 1863 1583 1118 1863 1583 650 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 150 60 90 200 325 175 375 60 175 225 325

RTOR Reduction (vph) 0 0 44 0 0 210 0 0 32 0 0 207

Lane Group Flow (vph) 200 150 16 90 200 115 175 375 28 175 225 118

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA Perm

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 4 8 8 2 2 6 6

Actuated Green, G (s) 15.8 15.8 23.0 14.8 14.8 23.6 37.4 30.2 41.0 40.6 31.8 31.8

Effective Green, g (s) 15.8 15.8 23.0 14.8 14.8 23.6 37.4 30.2 41.0 40.6 31.8 31.8

Actuated g/C Ratio 0.18 0.18 0.26 0.17 0.17 0.27 0.43 0.34 0.47 0.46 0.36 0.36

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 336 336 415 314 314 525 530 642 740 413 676 574

v/s Ratio Prot 0.08 0.08 0.00 0.04 c0.11 0.02 0.03 c0.20 0.00 c0.04 0.12

v/s Ratio Perm c0.03 0.01 0.01 0.05 0.11 0.01 0.15 0.07

v/c Ratio 0.60 0.45 0.04 0.29 0.64 0.22 0.33 0.58 0.04 0.42 0.33 0.21

Uniform Delay, d1 33.2 32.0 24.1 31.8 33.9 24.8 16.0 23.5 12.6 14.9 20.2 19.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.9 0.0 0.5 4.2 0.2 0.4 3.9 0.0 0.7 1.3 0.8

Delay (s) 36.0 32.9 24.1 32.3 38.1 25.1 16.3 27.4 12.6 15.6 21.5 20.0

Level of Service D C C C D C B C B B C C

Approach Delay (s) 33.1 30.4 22.8 19.4

Approach LOS C C C B

Intersection Summary

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 87.6 Sum of lost time (s) 22.0

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 100 150 20 285 40 140

v/c Ratio 0.37 0.41 0.02 0.22 0.05 0.11

Control Delay 19.3 10.9 4.0 4.4 4.1 3.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.3 10.9 4.0 4.4 4.1 3.2

Queue Length 50th (ft) 21 11 2 25 3 8

Queue Length 95th (ft) 53 48 8 61 13 26

Internal Link Dist (ft) 1109 935 718 1533

Turn Bay Length (ft) 100 410

Base Capacity (vph) 736 835 870 1297 762 1259

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.14 0.18 0.02 0.22 0.05 0.11

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 50 10 10 40 100 20 275 10 40 100 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.91 1.00 0.99 1.00 0.96

Flt Protected 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1802 1689 1770 1853 1770 1783

Flt Permitted 0.84 0.97 0.67 1.00 0.59 1.00

Satd. Flow (perm) 1539 1645 1244 1853 1090 1783

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 50 10 10 40 100 20 275 10 40 100 40

RTOR Reduction (vph) 0 9 0 0 85 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 91 0 0 65 0 20 284 0 40 127 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 7.0 7.0 32.2 32.2 32.2 32.2

Effective Green, g (s) 7.0 7.0 32.2 32.2 32.2 32.2

Actuated g/C Ratio 0.15 0.15 0.67 0.67 0.67 0.67

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 223 238 831 1237 728 1191

v/s Ratio Prot c0.15 0.07

v/s Ratio Perm c0.06 0.04 0.02 0.04

v/c Ratio 0.41 0.27 0.02 0.23 0.05 0.11

Uniform Delay, d1 18.7 18.3 2.7 3.1 2.8 2.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.6 0.1 0.4 0.1 0.2

Delay (s) 20.0 18.9 2.8 3.6 2.9 3.0

Level of Service B B A A A A

Approach Delay (s) 20.0 18.9 3.5 3.0

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 48.2 Sum of lost time (s) 9.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 0 20 30 0 30 10 300 150 10 20 60 10

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 0 20 30 0 30 10 300 150 10 20 60 10

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total (vph) 50 40 450 10 90

Volume Left (vph) 0 0 300 0 20

Volume Right (vph) 30 10 0 10 10

Hadj (s) -0.33 -0.12 0.37 -0.67 0.01

Departure Headway (s) 5.0 5.3 5.2 4.2 4.8

Degree Utilization, x 0.07 0.06 0.65 0.01 0.12

Capacity (veh/h) 637 609 686 846 715

Control Delay (s) 8.4 8.6 16.0 6.0 8.5

Approach Delay (s) 8.4 8.6 15.8 8.5

Approach LOS A A C A

Intersection Summary

Delay 13.8

Level of Service B

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Sign Control Stop Stop Stop

Volume (vph) 10 50 425 125 30 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 50 425 125 30 20

Direction, Lane # WB 1 NB 1 SB 1

Volume Total (vph) 60 550 50

Volume Left (vph) 10 0 30

Volume Right (vph) 50 125 0

Hadj (s) -0.43 -0.10 0.15

Departure Headway (s) 4.7 4.0 4.7

Degree Utilization, x 0.08 0.61 0.07

Capacity (veh/h) 672 887 724

Control Delay (s) 8.1 13.1 8.1

Approach Delay (s) 8.1 13.1 8.1

Approach LOS A B A

Intersection Summary

Delay 12.3

Level of Service B

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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HCM 2010 Roundabout 2017 PM - Alt 1
72: Belvoir Rd & Hospital Site 14

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Intersection

Intersection Delay (sec/veh) 9.2

Intersection LOS A

Approach EB WB NB SB

Entry Lanes 1 1 2 2

Conflicting Circle Lanes 2 2 2 2

Adjusted Approach Flow (vph) 460 20 530 170

Demand Flow Rate (pc/h) 470 20 541 173

Vehicles Circulating (pc/h) 112 841 351 61

Vehicles Exiting (pc/h) 122 51 229 800

Follow-Up Headway (s) 3.186 3.186 3.186 3.186

Ped Vol. Crossing Leg (#/hr) 0 0 0 0

Ped Capacity Adjustment 1.000 1.000 1.000 1.000

Approach Delay (sec/veh) 8.6 6.1 11.3 4.7

Approach LOS A A B A

Lane Left Left Left Right Left Right

Designated moves LTR LTR L TR L TR

Assumed Moves LTR LTR L TR L TR

Right Turn Channelized

Lane Utilization 1.000 1.000 0.094 0.906 0.058 0.942

Critical Headway (s) 4.113 4.113 4.293 4.113 4.293 4.113

Entry Flow Rate (pc/h) 470 20 51 490 10 163

Capacity, Entry Lane (pc/h) 1045 627 868 884 1079 1083

Entry HV Adjustment Factor 0.978 1.000 0.980 0.980 1.000 0.983

Flow Rate, Entry (vph) 460 20 50 480 10 160

Capacity, Entry (vph) 1022 627 851 866 1079 1064

Volume to Capacity Ratio 0.450 0.032 0.059 0.554 0.009 0.151

Control Delay (sec/veh) 8.6 6.1 4.8 12.0 3.4 4.7

Level of Service A A A B A A

95th-Percentile Queue (veh) 2 0 0 3 0 1
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Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT NBL NBT SBT

Lane Group Flow (vph) 60 110 60 550 160

v/c Ratio 0.27 0.40 0.07 0.21 0.07

Control Delay 25.8 15.3 3.7 2.8 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 25.8 15.3 3.7 2.8 7.7

Queue Length 50th (ft) 20 13 5 21 13

Queue Length 95th (ft) 47 50 17 44 31

Internal Link Dist (ft) 834 757 1195

Turn Bay Length (ft) 150 200

Base Capacity (vph) 516 541 829 2560 2187

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.20 0.07 0.21 0.07

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 40 70 0 0 0 60 400 150 0 150 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.90 1.00 0.96 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1685 1770 3394 3506

Flt Permitted 0.95 1.00 0.56 1.00 1.00

Satd. Flow (perm) 1770 1685 1038 3394 3506

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 60 40 70 0 0 0 60 400 150 0 150 10

RTOR Reduction (vph) 0 62 0 0 0 0 0 40 0 0 5 0

Lane Group Flow (vph) 60 48 0 0 0 0 60 510 0 0 155 0

Turn Type Split NA pm+pt NA Perm NA

Protected Phases 4 4 5 2 6

Permitted Phases 2 6

Actuated Green, G (s) 6.6 6.6 42.4 42.4 32.9

Effective Green, g (s) 6.6 6.6 42.4 42.4 32.9

Actuated g/C Ratio 0.11 0.11 0.71 0.71 0.55

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 194 185 782 2398 1922

v/s Ratio Prot c0.03 0.03 0.01 c0.15 0.04

v/s Ratio Perm 0.05

v/c Ratio 0.31 0.26 0.08 0.21 0.08

Uniform Delay, d1 24.6 24.5 2.9 3.0 6.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.7 0.0 0.2 0.1

Delay (s) 25.5 25.2 3.0 3.2 6.5

Level of Service C C A A A

Approach Delay (s) 25.3 0.0 3.2 6.5

Approach LOS C A A A

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Group Flow (vph) 70 10 10 20 385 10 200

v/c Ratio 0.40 0.01 0.02 0.02 0.14 0.01 0.08

Control Delay 43.6 0.0 0.0 3.5 4.5 3.7 4.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.6 0.0 0.0 3.5 4.5 3.7 4.4

Queue Length 50th (ft) 37 0 0 2 19 1 7

Queue Length 95th (ft) 77 0 0 10 83 7 37

Internal Link Dist (ft) 1256 713 1510 757

Turn Bay Length (ft) 150 250

Base Capacity (vph) 178 1054 723 953 2777 826 2597

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.39 0.01 0.01 0.02 0.14 0.01 0.08

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 0 10 0 0 10 20 375 10 10 150 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.86 1.00 1.00 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1611 1770 3525 1770 3406

Flt Permitted 0.60 1.00 1.00 0.61 1.00 0.52 1.00

Satd. Flow (perm) 1112 1583 1611 1143 3525 976 3406

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 0 10 0 0 10 20 375 10 10 150 50

RTOR Reduction (vph) 0 9 0 0 10 0 0 1 0 0 16 0

Lane Group Flow (vph) 70 1 0 0 0 0 20 384 0 10 184 0

Turn Type pm+pt NA Perm NA pm+pt NA pm+pt NA

Protected Phases 7 4 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 12.5 12.5 1.2 71.1 68.5 68.3 67.1

Effective Green, g (s) 12.5 12.5 1.2 71.1 68.5 68.3 67.1

Actuated g/C Ratio 0.13 0.13 0.01 0.72 0.69 0.69 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 179 200 19 839 2446 685 2315

v/s Ratio Prot c0.02 0.00 0.00 c0.00 c0.11 0.00 0.05

v/s Ratio Perm c0.03 0.02 0.01

v/c Ratio 0.39 0.01 0.01 0.02 0.16 0.01 0.08

Uniform Delay, d1 39.2 37.7 48.2 3.9 5.2 4.7 5.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.0 0.1 0.0 0.1 0.0 0.1

Delay (s) 40.6 37.7 48.3 3.9 5.3 4.7 5.4

Level of Service D D D A A A A

Approach Delay (s) 40.3 48.3 5.3 5.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.20

Actuated Cycle Length (s) 98.7 Sum of lost time (s) 22.0

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBT SBR

Lane Group Flow (vph) 125 80 250 275 40 125

v/c Ratio 0.40 0.12 0.31 0.21 0.06 0.18

Control Delay 23.3 2.8 6.0 5.3 13.1 3.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.3 2.8 6.0 5.3 13.1 3.3

Queue Length 50th (ft) 35 0 28 31 8 0

Queue Length 95th (ft) 74 16 66 71 27 24

Internal Link Dist (ft) 1895 1548 1510

Turn Bay Length (ft) 180 100

Base Capacity (vph) 592 761 836 1282 720 700

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.21 0.11 0.30 0.21 0.06 0.18

Intersection Summary
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 125 80 250 275 40 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1863 1583

Flt Permitted 0.95 1.00 0.57 1.00 1.00 1.00

Satd. Flow (perm) 1770 1583 1062 1863 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 80 250 275 40 125

RTOR Reduction (vph) 0 47 0 0 0 78

Lane Group Flow (vph) 125 33 250 275 40 47

Turn Type NA pt+ov pm+pt NA NA Perm

Protected Phases 4 4 5 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 7.4 21.0 33.1 33.1 19.5 19.5

Effective Green, g (s) 7.4 21.0 33.1 33.1 19.5 19.5

Actuated g/C Ratio 0.14 0.41 0.64 0.64 0.38 0.38

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 254 645 793 1197 705 599

v/s Ratio Prot c0.07 0.02 c0.05 0.15 0.02

v/s Ratio Perm c0.15 0.03

v/c Ratio 0.49 0.05 0.32 0.23 0.06 0.08

Uniform Delay, d1 20.3 9.2 4.2 3.9 10.2 10.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.0 0.2 0.4 0.2 0.3

Delay (s) 21.8 9.3 4.4 4.3 10.3 10.5

Level of Service C A A A B B

Approach Delay (s) 16.9 4.4 10.5

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 51.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 36.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 100 0 50 0 0 0 125 1275 10 0 175 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 100 0 50 0 0 0 125 1275 10 0 175 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1710 1720 185 1755 1725 1280 195 1285

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1710 1720 185 1755 1725 1280 195 1285

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 94 100 100 100 91 100

cM capacity (veh/h) 67 81 857 58 81 202 1378 540

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 150 0 125 1285 0 195

Volume Left 100 0 125 0 0 0

Volume Right 50 0 0 10 0 20

cSH 96 1700 1378 1700 1700 1700

Volume to Capacity 1.56 0.00 0.09 0.76 0.00 0.11

Queue Length 95th (ft) 290 0 7 0 0 0

Control Delay (s) 373.7 0.0 7.9 0.0 0.0 0.0

Lane LOS F A A

Approach Delay (s) 373.7 0.0 0.7 0.0

Approach LOS F A

Intersection Summary

Average Delay 32.5

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Sign Control Stop Stop Stop Stop

Volume (vph) 80 40 0 10 20 100 10 200 70 70 60 20

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 80 40 0 10 20 100 10 200 70 70 60 20

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total (vph) 120 130 280 150

Volume Left (vph) 80 10 10 70

Volume Right (vph) 0 100 70 20

Hadj (s) 0.17 -0.41 -0.11 0.05

Departure Headway (s) 5.3 4.7 4.6 5.0

Degree Utilization, x 0.18 0.17 0.36 0.21

Capacity (veh/h) 616 686 737 676

Control Delay (s) 9.4 8.7 10.2 9.2

Approach Delay (s) 9.4 8.7 10.2 9.2

Approach LOS A A B A

Intersection Summary

Delay 9.6

Level of Service A

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 30 10 30 60 30 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 30 10 30 60 30 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 160 40 50

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 160 40 50

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 99 98

cM capacity (veh/h) 815 1031 1557

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 90 50

Volume Left 30 30 0

Volume Right 10 0 20

cSH 860 1557 1700

Volume to Capacity 0.05 0.02 0.03

Queue Length 95th (ft) 4 1 0

Control Delay (s) 9.4 2.6 0.0

Lane LOS A A

Approach Delay (s) 9.4 2.6 0.0

Approach LOS A

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 21.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBT NBL

Lane Group Flow (vph) 225 70 485 500

v/c Ratio 0.11 0.07 0.25 0.60

Control Delay 5.8 0.3 6.4 15.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 5.8 0.3 6.4 15.8

Queue Length 50th (ft) 13 0 32 48

Queue Length 95th (ft) 32 3 66 85

Internal Link Dist (ft) 412 676 814

Turn Bay Length (ft)

Base Capacity (vph) 2031 970 1928 1382

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.11 0.07 0.25 0.36

Intersection Summary
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 225 70 10 475 450 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 0.95 1.00 0.95 0.97

Frt 1.00 0.85 1.00 0.98

Flt Protected 1.00 1.00 1.00 0.96

Satd. Flow (prot) 3539 1583 3536 3406

Flt Permitted 1.00 1.00 0.95 0.96

Satd. Flow (perm) 3539 1583 3359 3406

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 225 70 10 475 450 50

RTOR Reduction (vph) 0 30 0 0 114 0

Lane Group Flow (vph) 225 40 0 485 386 0

Turn Type NA Perm pm+pt NA NA

Protected Phases 2 1 6 4

Permitted Phases 2 6

Actuated Green, G (s) 29.6 29.6 29.6 10.9

Effective Green, g (s) 29.6 29.6 29.6 10.9

Actuated g/C Ratio 0.57 0.57 0.57 0.21

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2034 909 1930 720

v/s Ratio Prot 0.06 c0.11

v/s Ratio Perm 0.03 c0.14

v/c Ratio 0.11 0.04 0.25 0.54

Uniform Delay, d1 5.0 4.8 5.4 18.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.1 0.8

Delay (s) 5.1 4.9 5.5 18.8

Level of Service A A A B

Approach Delay (s) 5.0 5.5 18.8

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 10.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 51.5 Sum of lost time (s) 16.5

Intersection Capacity Utilization 43.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 30 10 20 10 90 10 300 70 10 30 10

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 30 10 20 10 90 10 300 70 10 30 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 470 445 35 400 380 300 40 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 470 445 35 400 380 300 40 370

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 94 99 96 98 88 99 99

cM capacity (veh/h) 431 500 1038 524 544 740 1570 1189

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1

Volume Total 50 120 310 70 50

Volume Left 10 20 10 0 10

Volume Right 10 90 0 70 10

cSH 539 673 1570 1700 1189

Volume to Capacity 0.09 0.18 0.01 0.04 0.01

Queue Length 95th (ft) 8 16 0 0 1

Control Delay (s) 12.4 11.5 0.3 0.0 1.7

Lane LOS B B A A

Approach Delay (s) 12.4 11.5 0.2 1.7

Approach LOS B B

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 150 30 10 70 10 10 0 10 0 0 20

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 10 150 30 10 70 10 10 0 10 0 0 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 80 180 300 285 165 290 295 75

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 80 180 300 285 165 290 295 75

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 99 98 100 99 100 100 98

cM capacity (veh/h) 1518 1396 632 616 879 648 608 986

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 190 90 20 20

Volume Left 10 10 10 0

Volume Right 30 10 10 20

cSH 1518 1396 736 986

Volume to Capacity 0.01 0.01 0.03 0.02

Queue Length 95th (ft) 0 1 2 2

Control Delay (s) 0.4 0.9 10.0 8.7

Lane LOS A A B A

Approach Delay (s) 0.4 0.9 10.0 8.7

Approach LOS B A

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 26.2% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - Alt 1
77: Mt Vernon Rd & Surveyor Rd Site 24

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 70 10 0 125 150 50

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 70 10 0 125 150 50

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 300 175 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 300 175 200

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 99 100

cM capacity (veh/h) 691 868 1372

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 80 125 200

Volume Left 70 0 0

Volume Right 10 0 50

cSH 710 1372 1700

Volume to Capacity 0.11 0.00 0.12

Queue Length 95th (ft) 9 0 0

Control Delay (s) 10.7 0.0 0.0

Lane LOS B

Approach Delay (s) 10.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2017 PM - Alt 1
82: Gillespie Rd & Mt Vernon Rd Site 25

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (veh/h) 20 90 20 0 60 0 10 10 0 0 10 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 20 90 20 0 60 0 10 10 0 0 10 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 60 110 235 210 60 205 200 100

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 60 110 235 210 60 205 200 100

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 99 99 100 100 99 97

cM capacity (veh/h) 1544 1480 682 678 1005 737 687 956

Direction, Lane # NB 1 SB 1 NE 1 SW 1

Volume Total 130 60 20 40

Volume Left 20 0 10 0

Volume Right 20 0 0 30

cSH 1544 1480 680 870

Volume to Capacity 0.01 0.00 0.03 0.05

Queue Length 95th (ft) 1 0 2 4

Control Delay (s) 1.2 0.0 10.5 9.3

Lane LOS A B A

Approach Delay (s) 1.2 0.0 10.5 9.3

Approach LOS B A

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15

Appendix D D-502 Transportation Impact Analysis



Queues 2017 PM - Alt 1
104: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBL WBT NBT SBL SBT

Lane Group Flow (vph) 20 30 50 1510 10 750

v/c Ratio 0.06 0.18 0.18 0.54 0.04 0.26

Control Delay 0.4 27.8 1.4 6.9 3.8 3.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.4 27.8 1.4 6.9 3.8 3.2

Queue Length 50th (ft) 0 11 0 101 1 36

Queue Length 95th (ft) 0 33 2 378 6 96

Internal Link Dist (ft) 670 619 983 468

Turn Bay Length (ft) 150

Base Capacity (vph) 571 163 712 2819 252 2911

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.18 0.07 0.54 0.04 0.26

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
104: Gunston Rd & 3rd St Site 26

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 10 30 0 50 0 1500 10 10 750 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.93 1.00 0.85 1.00 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1695 1770 1583 3536 1770 3539

Flt Permitted 1.00 0.63 1.00 1.00 0.10 1.00

Satd. Flow (perm) 1737 1172 1583 3536 194 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 0 10 30 0 50 0 1500 10 10 750 0

RTOR Reduction (vph) 0 19 0 0 44 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 1 0 30 6 0 0 1510 0 10 750 0

Turn Type Perm NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 2.0 9.4 9.4 48.1 54.3 54.3

Effective Green, g (s) 2.0 9.4 9.4 48.1 54.3 54.3

Actuated g/C Ratio 0.03 0.13 0.13 0.64 0.73 0.73

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 46 162 199 2276 155 2572

v/s Ratio Prot c0.00 0.00 c0.43 0.00 c0.21

v/s Ratio Perm 0.00 c0.02 0.05

v/c Ratio 0.01 0.19 0.03 0.66 0.06 0.29

Uniform Delay, d1 35.4 29.1 28.7 8.3 5.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.6 0.1 1.5 0.2 0.3

Delay (s) 35.5 29.7 28.7 9.8 6.0 3.8

Level of Service D C C A A A

Approach Delay (s) 35.5 29.1 9.8 3.9

Approach LOS D C A A

Intersection Summary

HCM 2000 Control Delay 8.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 74.7 Sum of lost time (s) 22.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-504 Transportation Impact Analysis



Queues 2017 PM - Alt 1
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBL NBT SBT

Lane Group Flow (vph) 80 70 30 1100 865

v/c Ratio 0.31 0.20 0.07 0.44 0.39

Control Delay 22.4 1.8 4.3 5.5 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 22.4 1.8 4.3 5.5 8.4

Queue Length 50th (ft) 22 0 3 73 52

Queue Length 95th (ft) 52 5 11 128 153

Internal Link Dist (ft) 885 1507 983

Turn Bay Length (ft) 150

Base Capacity (vph) 561 601 433 2485 2205

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.14 0.12 0.07 0.44 0.39

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
107: Gunston Rd & Jackson Loop Site 27

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 80 70 30 1100 825 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 1.00 0.85 1.00 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 3539 3515

Flt Permitted 0.95 1.00 0.25 1.00 1.00

Satd. Flow (perm) 1770 1583 471 3539 3515

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 80 70 30 1100 825 40

RTOR Reduction (vph) 0 62 0 0 4 0

Lane Group Flow (vph) 80 8 30 1100 861 0

Turn Type NA custom pm+pt NA NA

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 6.6 6.6 38.8 38.8 31.5

Effective Green, g (s) 6.6 6.6 38.8 38.8 31.5

Actuated g/C Ratio 0.12 0.12 0.69 0.69 0.56

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 207 185 365 2434 1963

v/s Ratio Prot 0.01 0.00 c0.31 0.24

v/s Ratio Perm c0.05 0.05

v/c Ratio 0.39 0.04 0.08 0.45 0.44

Uniform Delay, d1 23.0 22.1 3.5 4.0 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.1 0.1 0.6 0.7

Delay (s) 24.2 22.2 3.6 4.6 8.0

Level of Service C C A A A

Approach Delay (s) 23.3 4.6 8.0

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 56.4 Sum of lost time (s) 16.5

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBR

Lane Group Flow (vph) 60 3750 20 40 825 125 30 10 125 80 20

v/c Ratio 0.72 0.90 0.02 0.73 0.20 0.10 0.28 0.07 0.69 0.77 0.05

Control Delay 180.5 23.5 5.8 195.8 7.3 1.0 133.1 125.0 84.0 173.4 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 180.5 23.5 5.8 195.8 7.3 1.0 133.1 125.0 84.0 173.4 0.2

Queue Length 50th (ft) 118 1739 7 79 130 0 56 19 121 157 0

Queue Length 95th (ft) 192 1941 17 #161 178 20 105 47 216 238 0

Internal Link Dist (ft) 1472 1818 850

Turn Bay Length (ft) 520 380 380 400 55 65 270 280

Base Capacity (vph) 108 4165 1292 60 4086 1291 187 247 265 180 468

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.90 0.02 0.67 0.20 0.10 0.16 0.04 0.47 0.44 0.04

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 3750 20 40 825 125 30 10 125 80 0 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.76 1.00 1.00 0.75 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1410 1863 1583 1352 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 60 3750 20 40 825 125 30 10 125 80 0 20

RTOR Reduction (vph) 0 0 0 0 0 25 0 0 58 0 0 18

Lane Group Flow (vph) 60 3750 20 40 825 100 30 10 67 80 0 2

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 13.8 240.1 240.1 9.3 235.6 235.6 22.7 22.7 22.7 22.7 22.7

Effective Green, g (s) 13.8 240.1 240.1 9.3 235.6 235.6 22.7 22.7 22.7 22.7 22.7

Actuated g/C Ratio 0.05 0.82 0.82 0.03 0.80 0.80 0.08 0.08 0.08 0.08 0.08

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 4165 1291 56 4087 1267 109 144 122 104 122

v/s Ratio Prot c0.03 c0.74 0.02 0.16 0.01

v/s Ratio Perm 0.01 0.06 0.02 0.04 c0.06 0.00

v/c Ratio 0.72 0.90 0.02 0.71 0.20 0.08 0.28 0.07 0.55 0.77 0.01

Uniform Delay, d1 137.8 18.3 4.9 140.6 6.7 6.0 127.4 125.4 130.3 132.6 124.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 22.9 3.1 0.0 30.0 0.0 0.0 1.4 0.2 5.0 28.3 0.0

Delay (s) 160.7 21.4 4.9 170.6 6.8 6.1 128.8 125.6 135.2 160.9 124.9

Level of Service F C A F A A F F F F F

Approach Delay (s) 23.5 13.3 133.5 153.7

Approach LOS C B F F

Intersection Summary

HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 293.1 Sum of lost time (s) 21.0

Intersection Capacity Utilization 104.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D Site 31

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR NBL NBT SBT SBR

Lane Group Flow (vph) 587 588 60 300 925 550 150

v/c Ratio 0.83 0.83 0.06 0.71 0.54 0.50 0.12

Control Delay 51.4 51.5 1.1 37.3 29.2 45.5 1.2

Queue Delay 0.4 0.5 0.0 0.0 0.0 0.0 0.0

Total Delay 51.8 52.0 1.1 37.3 29.2 45.5 1.2

Queue Length 50th (ft) 566 568 0 192 351 293 4

Queue Length 95th (ft) 672 673 10 325 437 353 0

Internal Link Dist (ft) 655 1415 1227

Turn Bay Length (ft) 515 320 330 260

Base Capacity (vph) 739 739 981 435 1727 1111 1297

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 19 19 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.82 0.82 0.06 0.69 0.54 0.50 0.12

Intersection Summary

Appendix D D-511 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D Site 31

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1175 0 60 0 0 0 300 925 0 0 550 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 0.29 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 533 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1175 0 60 0 0 0 300 925 0 0 550 150

RTOR Reduction (vph) 0 0 24 0 0 0 0 0 0 0 0 40

Lane Group Flow (vph) 587 588 36 0 0 0 300 925 0 0 550 110

Turn Type Split NA pt+ov Split pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 67.4 67.4 95.3 78.1 78.1 50.2 117.6

Effective Green, g (s) 67.4 67.4 95.3 78.1 78.1 50.2 117.6

Actuated g/C Ratio 0.42 0.42 0.60 0.49 0.49 0.31 0.73

Clearance Time (s) 7.0 7.0 7.0 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 708 708 942 421 1727 1110 1163

v/s Ratio Prot 0.35 c0.35 0.02 c0.09 0.26 0.16 0.04

v/s Ratio Perm c0.25 0.03

v/c Ratio 0.83 0.83 0.04 0.71 0.54 0.50 0.09

Uniform Delay, d1 41.2 41.2 13.4 27.3 28.4 44.6 6.0

Progression Factor 1.00 1.00 1.00 1.03 0.93 0.93 1.79

Incremental Delay, d2 8.9 9.1 0.0 5.4 1.1 1.6 0.1

Delay (s) 50.1 50.3 13.4 33.5 27.6 43.2 10.9

Level of Service D D B C C D B

Approach Delay (s) 48.4 0.0 29.0 36.2

Approach LOS D A C D

Intersection Summary

HCM 2000 Control Delay 38.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B Site 32

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 166 169 175 10 40 2127 10 525 250

v/c Ratio 0.90 0.91 0.39 0.06 0.06 0.82 0.08 0.22 0.16

Control Delay 112.7 114.6 9.1 0.7 17.3 20.3 4.6 3.1 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.2 0.0

Total Delay 112.7 114.6 9.1 0.7 17.3 21.7 4.6 3.2 0.2

Queue Length 50th (ft) 183 186 0 0 22 387 0 14 0

Queue Length 95th (ft) #331 #337 65 0 m51 1194 4 38 0

Internal Link Dist (ft) 625 1227 378

Turn Bay Length (ft) 400 540 510 150

Base Capacity (vph) 189 190 453 166 656 2591 126 2414 1583

Starvation Cap Reductn 0 0 0 0 0 121 0 1016 0

Spillback Cap Reductn 0 0 0 0 0 263 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 0.89 0.39 0.06 0.06 0.91 0.08 0.38 0.16

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B Site 32

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 325 10 175 0 0 10 40 2125 2 10 525 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1690 1583 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.96 1.00 1.00 0.42 1.00 0.04 1.00 1.00

Satd. Flow (perm) 1681 1690 1583 1583 786 3539 72 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 325 10 175 0 0 10 40 2125 2 10 525 250

RTOR Reduction (vph) 0 0 147 0 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 166 169 28 0 0 0 40 2127 0 10 525 250

Turn Type Split NA pm+ov Split pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 17.6 17.6 25.6 5.6 116.8 108.8 106.4 103.6 160.0

Effective Green, g (s) 17.6 17.6 25.6 5.6 116.8 108.8 106.4 103.6 160.0

Actuated g/C Ratio 0.11 0.11 0.16 0.03 0.73 0.68 0.67 0.65 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 184 185 322 55 622 2406 77 2291 1583

v/s Ratio Prot 0.10 c0.10 0.00 0.00 0.00 c0.60 0.00 0.15

v/s Ratio Perm 0.01 0.00 0.04 0.08 c0.16

v/c Ratio 0.90 0.91 0.09 0.01 0.06 0.88 0.13 0.23 0.16

Uniform Delay, d1 70.3 70.4 57.2 74.5 6.2 20.5 26.0 11.7 0.0

Progression Factor 1.00 1.00 1.00 1.00 2.99 1.03 0.54 0.26 1.00

Incremental Delay, d2 39.8 42.2 0.1 0.0 0.0 4.0 0.7 0.2 0.2

Delay (s) 110.1 112.7 57.4 74.6 18.6 25.3 14.6 3.3 0.2

Level of Service F F E E B C B A A

Approach Delay (s) 92.9 74.6 25.1 2.5

Approach LOS F E C A

Intersection Summary

HCM 2000 Control Delay 30.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-514 Transportation Impact Analysis



Queues 2017 AM - No Build
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT WBR NBT

Lane Group Flow (vph) 225 3150 1675 125 195

v/c Ratio 0.67 0.84 0.67 0.15 0.67

Control Delay 64.0 14.2 27.2 3.8 50.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 64.0 14.2 27.2 3.8 50.1

Queue Length 50th (ft) 174 554 362 0 99

Queue Length 95th (ft) 359 834 574 36 243

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 640 600

Base Capacity (vph) 545 4787 3905 1245 446

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.41 0.66 0.43 0.10 0.44

Intersection Summary

Appendix D D-515 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 3150 0 0 1675 125 70 0 125 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 8.0 8.0 8.0 7.0

Lane Util. Factor 1.00 0.91 0.91 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.91

Flt Protected 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1770 5085 5085 1583 1672

Flt Permitted 0.95 1.00 1.00 1.00 0.98

Satd. Flow (perm) 1770 5085 5085 1583 1672

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 225 3150 0 0 1675 125 70 0 125 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 62 0 60 0 0 0 0

Lane Group Flow (vph) 225 3150 0 0 1675 63 0 135 0 0 0 0

Turn Type Prot NA NA Perm Perm NA

Protected Phases 5 2 6 7

Permitted Phases 6 7

Actuated Green, G (s) 25.1 98.0 65.9 65.9 18.1

Effective Green, g (s) 25.1 98.0 65.9 65.9 18.1

Actuated g/C Ratio 0.19 0.75 0.50 0.50 0.14

Clearance Time (s) 7.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 4.0 3.0 3.0 3.0 4.0

Lane Grp Cap (vph) 338 3801 2556 795 230

v/s Ratio Prot 0.13 c0.62 0.33

v/s Ratio Perm 0.04 0.08

v/c Ratio 0.67 0.83 0.66 0.08 0.59

Uniform Delay, d1 49.1 11.0 24.2 16.9 53.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 1.6 0.6 0.0 4.4

Delay (s) 54.5 12.6 24.8 16.9 57.4

Level of Service D B C B E

Approach Delay (s) 15.4 24.2 57.4 0.0

Approach LOS B C E A

Intersection Summary

HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 131.1 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-516 Transportation Impact Analysis



Queues 2017 AM - No Build
350: Franconia Springfield Pkwy EB Exit Ramp & Frontier Dr Site 34

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR NBT NBR SBL SBT

Lane Group Flow (vph) 200 200 850 250 175 200 625

v/c Ratio 0.24 0.24 0.91 0.42 0.62 0.20 0.59

Control Delay 27.9 27.9 39.5 79.0 26.0 4.3 5.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Total Delay 27.9 27.9 39.5 79.0 26.0 4.3 6.0

Queue Length 50th (ft) 143 143 652 84 27 7 22

Queue Length 95th (ft) 220 220 #1043 114 117 m2 6

Internal Link Dist (ft) 906 517 268

Turn Bay Length (ft) 430 60

Base Capacity (vph) 875 875 978 696 306 1541 1588

Starvation Cap Reductn 0 0 0 0 0 0 165

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.23 0.23 0.87 0.36 0.57 0.13 0.44

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
350: Franconia Springfield Pkwy EB Exit Ramp & Frontier Dr Site 34

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 400 0 850 0 0 0 0 250 175 200 625 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 400 0 850 0 0 0 0 250 175 200 625 0

RTOR Reduction (vph) 0 0 165 0 0 0 0 0 137 0 0 0

Lane Group Flow (vph) 200 200 685 0 0 0 0 250 38 200 625 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 86.3 86.3 86.3 16.4 16.4 52.5 52.5

Effective Green, g (s) 86.3 86.3 86.3 16.4 16.4 52.5 52.5

Actuated g/C Ratio 0.49 0.49 0.49 0.09 0.09 0.30 0.30

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 823 823 775 596 147 1022 1054

v/s Ratio Prot 0.12 0.12 c0.04 0.06 c0.18

v/s Ratio Perm c0.43 0.02

v/c Ratio 0.24 0.24 0.88 0.42 0.26 0.20 0.59

Uniform Delay, d1 26.0 26.0 40.5 75.4 74.3 46.1 52.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.09 0.08

Incremental Delay, d2 0.2 0.2 11.7 0.7 1.3 0.1 0.6

Delay (s) 26.2 26.2 52.1 76.1 75.5 4.0 4.7

Level of Service C C D E E A A

Approach Delay (s) 43.8 0.0 75.8 4.6

Approach LOS D A E A

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 176.2 Sum of lost time (s) 28.0

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
35: Frontier Dr & Franconia Springfield Pkwy WB Exit Ramp Site 35

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group WBL WBT WBR NBL NBT SBT SBR

Lane Group Flow (vph) 30 30 1150 90 500 1100 60

v/c Ratio 0.43 0.43 0.73 0.04 0.23 0.80 0.15

Control Delay 104.1 104.1 2.9 0.9 2.8 71.4 3.0

Queue Delay 0.0 0.0 0.0 0.0 0.3 0.0 0.0

Total Delay 104.1 104.1 2.9 0.9 3.0 71.4 3.0

Queue Length 50th (ft) 37 37 0 1 10 367 0

Queue Length 95th (ft) 81 81 0 155 9 430 12

Internal Link Dist (ft) 774 268 733

Turn Bay Length (ft) 460 450 220

Base Capacity (vph) 336 336 1583 2210 2279 1465 433

Starvation Cap Reductn 0 0 0 0 1117 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.09 0.09 0.73 0.04 0.43 0.75 0.14

Intersection Summary

Appendix D D-519 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
35: Frontier Dr & Franconia Springfield Pkwy WB Exit Ramp Site 35

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 60 0 1150 90 500 0 0 1100 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 60 0 1150 90 500 0 0 1100 60

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 47

Lane Group Flow (vph) 0 0 0 30 30 1150 90 500 0 0 1100 13

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 7.5 7.5 176.2 109.7 109.7 38.0 38.0

Effective Green, g (s) 7.5 7.5 176.2 109.7 109.7 38.0 38.0

Actuated g/C Ratio 0.04 0.04 1.00 0.62 0.62 0.22 0.22

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 71 71 1583 2137 2203 1381 341

v/s Ratio Prot 0.02 0.02 0.03 0.14 0.17

v/s Ratio Perm c0.73 0.01

v/c Ratio 0.42 0.42 0.73 0.04 0.23 0.80 0.04

Uniform Delay, d1 82.2 82.2 0.0 12.9 14.6 65.4 54.6

Progression Factor 1.00 1.00 1.00 0.06 0.17 1.00 1.00

Incremental Delay, d2 4.0 4.0 2.9 0.0 0.1 3.3 0.0

Delay (s) 86.3 86.3 2.9 0.8 2.5 68.7 54.7

Level of Service F F A A A E D

Approach Delay (s) 0.0 7.1 2.3 68.0

Approach LOS A A A E

Intersection Summary

HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 176.2 Sum of lost time (s) 28.0

Intersection Capacity Utilization 81.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) AM RT 2:52 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 725 1025 575 60 1225 225 1075 450 80 80 250 475

v/c Ratio 1.47 0.77 0.67 0.70 1.23 0.38 1.49 0.37 0.12 0.48 0.37 0.98

Control Delay 266.6 48.9 15.0 133.0 147.9 6.6 267.9 34.9 3.4 86.0 51.4 61.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 266.6 48.9 15.0 133.0 147.9 6.6 267.9 34.9 3.4 86.0 51.4 61.6

Queue Length 50th (ft) ~547 502 136 0 ~814 40 ~785 165 0 44 90 138

Queue Length 95th (ft) #678 591 283 m#135 #961 55 #957 m166 m19 75 123 #356

Internal Link Dist (ft) 1623 621 1129 657

Turn Bay Length (ft) 560 330 415 305 365 275

Base Capacity (vph) 493 1327 854 88 995 600 722 1238 667 171 707 495

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.47 0.77 0.67 0.68 1.23 0.38 1.49 0.36 0.12 0.47 0.35 0.96

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) AM RT 2:52 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 725 1025 575 60 1225 225 1075 450 80 80 250 475

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 725 1025 575 60 1225 225 1075 450 80 80 250 475

RTOR Reduction (vph) 0 0 260 0 0 157 0 0 52 0 0 182

Lane Group Flow (vph) 725 1025 315 60 1225 68 1075 450 28 80 250 293

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 23.1 60.3 60.3 7.8 45.0 45.0 32.0 55.2 55.2 7.7 30.9 30.9

Effective Green, g (s) 23.1 60.3 60.3 7.8 45.0 45.0 32.0 55.2 55.2 7.7 30.9 30.9

Actuated g/C Ratio 0.14 0.38 0.38 0.05 0.28 0.28 0.20 0.35 0.35 0.05 0.19 0.19

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 1327 593 86 995 443 722 1220 544 165 683 304

v/s Ratio Prot c0.21 0.29 0.03 c0.35 c0.30 0.13 0.02 0.07

v/s Ratio Perm 0.20 0.04 0.02 c0.19

v/c Ratio 1.47 0.77 0.53 0.70 1.23 0.15 1.49 0.37 0.05 0.48 0.37 0.97

Uniform Delay, d1 68.5 43.8 38.8 74.9 57.5 43.2 64.0 39.3 34.9 74.2 56.0 64.0

Progression Factor 1.00 1.00 1.00 1.37 0.72 0.88 1.04 0.87 1.00 1.03 0.89 0.78

Incremental Delay, d2 222.6 4.4 3.4 18.8 111.6 0.6 224.7 0.1 0.0 2.2 0.3 41.2

Delay (s) 291.1 48.2 42.2 121.3 152.8 38.5 291.3 34.4 35.0 78.5 50.3 90.9

Level of Service F D D F F D F C C E D F

Approach Delay (s) 122.5 134.5 206.5 77.0

Approach LOS F F F E

Intersection Summary

HCM 2000 Control Delay 141.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 117.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
7: Fairfax County Parkway EB Exit Ramp & Barta Rd Site 38

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Lane Group SEL SET SER NWL NWR NET NER SWL SWT

Lane Group Flow (vph) 625 225 225 6 14 400 108 97 40

v/c Ratio 0.79 0.20 0.20 0.06 0.04 0.26 0.14 0.20 0.02

Control Delay 55.0 0.4 0.4 58.0 0.2 2.9 0.4 20.5 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0

Total Delay 55.0 0.4 0.4 58.0 0.2 3.1 0.7 20.5 19.9

Queue Length 50th (ft) 252 0 0 5 0 7 0 39 7

Queue Length 95th (ft) 320 0 0 19 0 8 1 89 22

Internal Link Dist (ft) 377 190 349

Turn Bay Length (ft) 200 200 400

Base Capacity (vph) 845 1117 1117 381 572 1561 782 490 1863

Starvation Cap Reductn 0 0 0 0 0 445 354 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.20 0.20 0.02 0.02 0.36 0.25 0.20 0.02

Intersection Summary

Appendix D D-523 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
7: Fairfax County Parkway EB Exit Ramp & Barta Rd Site 38

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 2

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 625 0 450 6 0 14 0 400 108 97 40 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 0.85 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1504 1504 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.42 1.00

Satd. Flow (perm) 3433 1504 1504 1770 1583 3539 1583 785 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 0 450 6 0 14 0 400 108 97 40 0

RTOR Reduction (vph) 0 173 173 0 0 12 0 0 61 0 0 0

Lane Group Flow (vph) 625 52 52 6 0 2 0 400 47 97 40 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 29.9 29.9 29.9 6.4 16.1 56.0 56.0 62.9 62.9

Effective Green, g (s) 29.9 29.9 29.9 6.4 16.1 56.0 56.0 62.9 62.9

Actuated g/C Ratio 0.23 0.23 0.23 0.05 0.12 0.43 0.43 0.48 0.48

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 789 345 345 87 196 1524 681 453 1712

v/s Ratio Prot c0.18 0.03 0.03 c0.00 0.00 c0.11 c0.02 0.01

v/s Ratio Perm 0.03 0.09

v/c Ratio 0.79 0.15 0.15 0.07 0.01 0.26 0.07 0.21 0.02

Uniform Delay, d1 47.1 39.9 39.9 59.0 50.0 23.7 21.7 18.7 17.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.10 0.01 1.00 1.00

Incremental Delay, d2 5.5 0.2 0.2 0.3 0.0 0.4 0.2 0.2 0.0

Delay (s) 52.6 40.1 40.1 59.3 50.0 2.8 0.4 19.0 17.5

Level of Service D D D E D A A B B

Approach Delay (s) 47.4 52.8 2.3 18.6

Approach LOS D D A B

Intersection Summary

HCM 2000 Control Delay 32.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
9: Barta Rd/Rolling Road & Fairfax County Parkway WB Exit Ramp Site 39

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Lane Group NWL NET SWT

Lane Group Flow (vph) 290 775 40

v/c Ratio 0.72 0.41 0.01

Control Delay 32.3 10.5 8.4

Queue Delay 0.0 0.0 0.0

Total Delay 32.3 10.5 8.4

Queue Length 50th (ft) 104 89 2

Queue Length 95th (ft) 167 143 7

Internal Link Dist (ft) 1324 350 136

Turn Bay Length (ft)

Base Capacity (vph) 503 1900 2730

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.58 0.41 0.01

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
9: Barta Rd/Rolling Road & Fairfax County Parkway WB Exit Ramp Site 39

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 40 250 775 0 0 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.88 1.00 1.00

Flt Protected 0.99 1.00 1.00

Satd. Flow (prot) 1635 3539 5085

Flt Permitted 0.99 1.00 1.00

Satd. Flow (perm) 1635 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 250 775 0 0 40

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 290 0 775 0 0 40

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 16.1 34.9 34.9

Effective Green, g (s) 16.1 34.9 34.9

Actuated g/C Ratio 0.25 0.54 0.54

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 404 1900 2730

v/s Ratio Prot c0.18 c0.22 0.01

v/s Ratio Perm

v/c Ratio 0.72 0.41 0.01

Uniform Delay, d1 22.4 8.9 7.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.0 0.7 0.0

Delay (s) 28.4 9.6 7.0

Level of Service C A A

Approach Delay (s) 28.4 9.6 7.0

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-526 Transportation Impact Analysis



Queues 2017 AM - No Build
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report
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Lane Group EBL NBL NBT SBT SBR

Lane Group Flow (vph) 70 175 1125 400 250

v/c Ratio 0.19 0.62 0.42 0.22 0.22

Control Delay 1.1 40.8 4.0 12.5 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.1 40.8 4.0 12.5 6.2

Queue Length 50th (ft) 0 82 78 52 25

Queue Length 95th (ft) 1 139 107 124 102

Internal Link Dist (ft) 455 930 1767

Turn Bay Length (ft) 300 300

Base Capacity (vph) 382 354 2688 1814 1141

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.18 0.49 0.42 0.22 0.22

Intersection Summary

Appendix D D-527 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 50 20 175 1125 400 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3340 1770 3539 3539 1583

Flt Permitted 0.97 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3340 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 20 175 1125 400 250

RTOR Reduction (vph) 65 0 0 0 0 104

Lane Group Flow (vph) 5 0 175 1125 400 146

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 5.7 12.7 60.8 41.1 46.8

Effective Green, g (s) 5.7 12.7 60.8 41.1 46.8

Actuated g/C Ratio 0.07 0.16 0.76 0.51 0.58

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 237 280 2689 1818 926

v/s Ratio Prot 0.00 c0.10 c0.32 0.11 c0.01

v/s Ratio Perm 0.08

v/c Ratio 0.02 0.62 0.42 0.22 0.16

Uniform Delay, d1 34.6 31.4 3.4 10.7 7.6

Progression Factor 1.00 1.00 1.00 1.09 9.05

Incremental Delay, d2 0.0 4.3 0.5 0.3 0.1

Delay (s) 34.6 35.7 3.9 11.9 68.8

Level of Service C D A B E

Approach Delay (s) 34.6 8.1 33.8

Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 175 575 200 725 1650 250 1700 550

v/c Ratio 0.83 0.38 0.82 0.59 0.76 0.87 0.75 0.35

Control Delay 119.3 0.7 115.3 15.8 53.6 112.3 30.0 0.6

Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0

Total Delay 119.3 0.7 115.3 16.1 53.6 112.3 30.0 0.6

Queue Length 50th (ft) 238 0 257 122 741 340 896 0

Queue Length 95th (ft) #353 0 364 182 821 451 985 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 231 1530 268 1227 2158 328 2261 1584

Starvation Cap Reductn 0 0 0 111 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.76 0.38 0.75 0.65 0.76 0.76 0.75 0.35

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
17: Fairfax Co Pkwy & Loisdale Rd Site 46
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 175 575 200 0 725 0 1450 200 250 1700 550

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.98 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4872 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4872 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 175 575 200 0 725 0 1450 200 250 1700 550

RTOR Reduction (vph) 0 0 0 0 0 316 0 8 0 0 0 0

Lane Group Flow (vph) 0 175 575 200 0 409 0 1642 0 250 1700 550

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 24.7 210.0 30.2 71.6 92.7 34.4 134.1 210.0

Effective Green, g (s) 24.7 210.0 30.2 71.6 92.7 34.4 134.1 210.0

Actuated g/C Ratio 0.12 1.00 0.14 0.34 0.44 0.16 0.64 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 211 1530 245 917 2150 289 2261 1584

v/s Ratio Prot c0.10 c0.12 0.15 0.34 c0.14 c0.48

v/s Ratio Perm 0.38 0.35

v/c Ratio 0.83 0.38 0.82 0.45 0.76 0.87 0.75 0.35

Uniform Delay, d1 90.6 0.0 87.2 53.8 49.4 85.5 26.4 0.0

Progression Factor 1.00 1.00 1.04 0.81 1.00 1.00 1.00 1.00

Incremental Delay, d2 23.7 0.7 19.4 0.5 2.6 23.2 2.4 0.6

Delay (s) 114.3 0.7 110.2 44.3 52.1 108.8 28.7 0.6

Level of Service F A F D D F C A

Approach Delay (s) 27.2 58.5 52.1 30.6

Approach LOS C E D C

Intersection Summary

HCM 2000 Control Delay 40.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 125 10 20 20 40 70 1175 20 100 2600 275

v/c Ratio 0.98 0.07 0.09 0.44 0.28 0.79 0.46 0.02 0.30 0.95 0.29

Control Delay 156.7 82.4 0.8 120.5 4.8 84.2 11.8 0.1 7.0 31.8 4.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.7 0.0

Total Delay 156.7 82.4 0.8 120.5 4.8 84.2 11.8 0.1 7.0 50.5 4.8

Queue Length 50th (ft) 159 12 0 25 0 39 313 0 26 1452 46

Queue Length 95th (ft) #312 36 0 #62 0 #145 356 0 41 1583 87

Internal Link Dist (ft) 602 1004 953 1235

Turn Bay Length (ft) 80 80 360 390 380

Base Capacity (vph) 128 142 216 45 143 89 2542 1161 330 2749 941

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 244 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.07 0.09 0.44 0.28 0.79 0.46 0.02 0.30 1.04 0.29

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 10 20 10 10 40 70 1175 20 100 2600 275

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1740 1516 1752 3505 1562 1752 3774 1237

Flt Permitted 0.95 1.00 1.00 0.98 1.00 0.03 1.00 1.00 0.20 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1740 1516 54 3505 1562 375 3774 1237

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 10 20 10 10 40 70 1175 20 100 2600 275

RTOR Reduction (vph) 0 0 18 0 0 39 0 0 6 0 0 42

Lane Group Flow (vph) 125 10 2 0 20 1 70 1175 14 100 2600 233

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 30%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 15.0 15.0 15.0 4.0 4.0 141.9 136.4 136.4 143.1 137.0 137.0

Effective Green, g (s) 15.0 15.0 15.0 4.0 4.0 141.9 136.4 136.4 143.1 137.0 137.0

Actuated g/C Ratio 0.08 0.08 0.08 0.02 0.02 0.75 0.72 0.72 0.75 0.72 0.72

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 128 142 119 36 31 89 2516 1121 326 2721 891

v/s Ratio Prot c0.08 0.01 c0.01 c0.02 0.34 0.01 c0.69

v/s Ratio Perm 0.00 0.00 0.56 0.01 0.22 0.19

v/c Ratio 0.98 0.07 0.01 0.56 0.03 0.79 0.47 0.01 0.31 0.96 0.26

Uniform Delay, d1 87.3 81.0 80.7 92.1 91.1 62.5 11.4 7.6 7.7 23.8 9.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 73.3 0.7 0.2 17.3 0.4 35.5 0.6 0.0 0.5 9.6 0.7

Delay (s) 160.6 81.8 80.8 109.4 91.5 97.9 12.0 7.7 8.2 33.4 9.8

Level of Service F F F F F F B A A C A

Approach Delay (s) 145.2 97.4 16.7 30.3

Approach LOS F F B C

Intersection Summary

HCM 2000 Control Delay 31.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 102.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
19: Fairfax Co Pkwy & 750' South of Terminal Rd Site 48

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 20 50 1225 90 200 2350

v/c Ratio 0.27 0.43 0.44 0.07 0.52 0.74

Control Delay 104.7 27.3 6.2 0.8 6.5 5.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 1.2

Total Delay 104.7 27.3 6.2 0.8 6.5 7.0

Queue Length 50th (ft) 27 0 236 0 29 474

Queue Length 95th (ft) 62 45 298 14 46 587

Internal Link Dist (ft) 56 3201 953

Turn Bay Length (ft) 350 405

Base Capacity (vph) 85 128 2805 1271 455 3158

Starvation Cap Reductn 0 0 0 0 0 536

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.39 0.44 0.07 0.44 0.90

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 50 1225 90 200 2350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.20 1.00

Satd. Flow (perm) 1388 1242 3402 1522 369 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 50 1225 90 200 2350

RTOR Reduction (vph) 0 48 0 16 0 0

Lane Group Flow (vph) 20 2 1225 74 200 2350

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.1 9.1 171.8 171.8 187.4 187.4

Effective Green, g (s) 9.1 9.1 171.8 171.8 187.4 187.4

Actuated g/C Ratio 0.04 0.04 0.82 0.82 0.89 0.89

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 60 53 2783 1245 385 3113

v/s Ratio Prot c0.01 0.36 0.02 c0.67

v/s Ratio Perm 0.00 0.05 0.44

v/c Ratio 0.33 0.04 0.44 0.06 0.52 0.75

Uniform Delay, d1 97.5 96.3 5.4 3.7 3.5 3.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.7 0.7 0.5 0.1 1.2 1.8

Delay (s) 104.3 96.9 5.9 3.7 4.7 5.5

Level of Service F F A A A A

Approach Delay (s) 99.0 5.8 5.4

Approach LOS F A A

Intersection Summary

HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 84.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
4: Hayfield Rd & Telegraph Rd Site 49

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 500 495 750 10 130 30 300 30 600

v/c Ratio 2.14 0.52 1.08 0.01 0.67 0.09 0.72 0.07 1.49

Control Delay 547.4 21.3 103.4 0.0 80.6 0.6 53.9 36.8 263.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 547.4 21.3 103.4 0.0 80.6 0.6 53.9 36.8 263.7

Queue Length 50th (ft) ~739 334 ~819 0 124 0 288 26 ~818

Queue Length 95th (ft) #971 460 #1147 0 190 0 m347 m37 m#986

Internal Link Dist (ft) 3024 1297 1097 1436

Turn Bay Length (ft) 220 380

Base Capacity (vph) 234 951 692 703 333 434 419 441 404

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 2.14 0.52 1.08 0.01 0.39 0.07 0.72 0.07 1.49

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 500 475 20 0 750 10 60 70 30 300 30 600

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1743 1824 1881 1599 1784 1552 1796 1891 1734

Flt Permitted 0.06 1.00 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (perm) 118 1824 1881 1599 1784 1552 1796 1891 1734

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 500 475 20 0 750 10 60 70 30 300 30 600

RTOR Reduction (vph) 0 1 0 0 0 6 0 0 27 0 0 0

Lane Group Flow (vph) 500 494 0 0 750 4 0 130 3 300 30 600

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 78.2 78.2 55.2 55.2 16.3 16.3 35.0 35.0 35.0

Effective Green, g (s) 78.2 78.2 55.2 55.2 16.3 16.3 35.0 35.0 35.0

Actuated g/C Ratio 0.52 0.52 0.37 0.37 0.11 0.11 0.23 0.23 0.23

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 234 950 692 588 193 168 419 441 404

v/s Ratio Prot c0.23 0.27 0.40 c0.07 0.17 0.02

v/s Ratio Perm c0.88 0.00 0.00 c0.35

v/c Ratio 2.14 0.52 1.08 0.01 0.67 0.02 0.72 0.07 1.49

Uniform Delay, d1 49.9 23.6 47.4 30.0 64.3 59.7 52.9 44.8 57.5

Progression Factor 0.72 0.79 1.00 1.00 1.00 1.00 0.87 0.81 0.89

Incremental Delay, d2 523.9 1.8 59.2 0.0 8.9 0.0 4.0 0.0 227.3

Delay (s) 559.6 20.4 106.6 30.0 73.2 59.8 50.2 36.3 278.5

Level of Service F C F C E E D D F

Approach Delay (s) 291.4 105.6 70.7 197.0

Approach LOS F F E F

Intersection Summary

HCM 2000 Control Delay 198.5 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.80

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 27.5

Intersection Capacity Utilization 107.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 825 350 425 625 450 425

v/c Ratio 0.55 0.40 0.78 0.28 0.86 0.30

Control Delay 28.5 12.3 70.2 19.7 65.1 18.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.5 12.3 70.2 19.7 65.1 18.2

Queue Length 50th (ft) 313 118 224 186 415 113

Queue Length 95th (ft) 412 205 m181 m159 503 123

Internal Link Dist (ft) 1397 2206 1099

Turn Bay Length (ft) 400 500 400

Base Capacity (vph) 1497 871 620 2203 660 1455

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.40 0.69 0.28 0.68 0.29

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Dewberry Page 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 825 350 425 625 450 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.97 0.95 1.00 0.88

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 3433 3539 1770 2787

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 3433 3539 1770 2787

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 825 350 425 625 450 425

RTOR Reduction (vph) 0 202 0 0 0 32

Lane Group Flow (vph) 825 148 425 625 450 393

Turn Type NA Perm Prot NA NA pt+ov

Protected Phases 2 1 6 4 4 1

Permitted Phases 2

Actuated Green, G (s) 63.5 63.5 23.9 93.4 44.6 74.5

Effective Green, g (s) 63.5 63.5 23.9 93.4 44.6 74.5

Actuated g/C Ratio 0.42 0.42 0.16 0.62 0.30 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1498 670 546 2203 526 1384

v/s Ratio Prot c0.23 c0.12 0.18 c0.25 0.14

v/s Ratio Perm 0.09

v/c Ratio 0.55 0.22 0.78 0.28 0.86 0.28

Uniform Delay, d1 32.5 27.5 60.5 13.0 49.7 22.1

Progression Factor 0.78 3.30 1.15 1.40 1.00 1.00

Incremental Delay, d2 1.3 0.7 0.7 0.0 12.9 0.1

Delay (s) 26.7 91.5 70.2 18.2 62.5 22.2

Level of Service C F E B E C

Approach Delay (s) 46.0 39.2 43.0

Approach LOS D D D

Intersection Summary

HCM 2000 Control Delay 42.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 74.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
5: Telegraph Rd & DCeeta Entrance Site 51

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT NBT NBR

Lane Group Flow (vph) 20 1300 200 80 1075 40 10

v/c Ratio 0.05 0.48 0.16 0.23 0.37 0.35 0.06

Control Delay 1.5 3.6 0.2 1.7 5.7 74.2 0.6

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Total Delay 1.5 3.9 0.2 1.7 5.7 74.2 0.6

Queue Length 50th (ft) 1 49 0 8 251 38 0

Queue Length 95th (ft) m3 m58 m0 m6 m210 78 0

Internal Link Dist (ft) 603 592 815

Turn Bay Length (ft) 180 290 400 680

Base Capacity (vph) 451 2699 1253 392 2925 188 236

Starvation Cap Reductn 0 628 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.63 0.16 0.20 0.37 0.21 0.04

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-539 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
5: Telegraph Rd & DCeeta Entrance Site 51

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 1300 200 80 1075 0 40 0 10 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 3504 1567 1787 3575 1770 1583

Flt Permitted 0.25 1.00 1.00 0.18 1.00 0.95 1.00

Satd. Flow (perm) 467 3504 1567 336 3575 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 1300 200 80 1075 0 40 0 10 0 0 0

RTOR Reduction (vph) 0 0 48 0 0 0 0 0 9 0 0 0

Lane Group Flow (vph) 20 1300 152 80 1075 0 0 40 1 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 117.8 114.2 114.2 124.0 117.3 8.6 8.6

Effective Green, g (s) 117.8 114.2 114.2 124.0 117.3 8.6 8.6

Actuated g/C Ratio 0.79 0.76 0.76 0.83 0.78 0.06 0.06

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0

Lane Grp Cap (vph) 397 2667 1193 342 2795 101 90

v/s Ratio Prot 0.00 c0.37 c0.01 c0.30

v/s Ratio Perm 0.04 0.10 0.18 0.02 0.00

v/c Ratio 0.05 0.49 0.13 0.23 0.38 0.40 0.01

Uniform Delay, d1 3.6 6.8 4.7 3.8 5.1 68.2 66.7

Progression Factor 0.54 0.44 0.02 0.66 1.10 1.00 1.00

Incremental Delay, d2 0.0 0.4 0.2 0.0 0.0 2.5 0.0

Delay (s) 2.0 3.5 0.3 2.5 5.6 70.7 66.7

Level of Service A A A A A E E

Approach Delay (s) 3.0 5.4 69.9 0.0

Approach LOS A A E A

Intersection Summary

HCM 2000 Control Delay 5.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
6: Beulah St & Telegraph Rd Site 52

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 350 900 200 175 300 275 100 10 400 375 175

v/c Ratio 0.73 0.48 0.21 0.57 0.16 0.24 0.43 0.02 1.38 0.46 0.23

Control Delay 71.6 22.8 2.9 76.0 23.7 1.1 72.8 0.1 228.5 51.3 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 71.6 22.8 2.9 76.0 23.7 1.1 72.8 0.1 228.5 51.3 1.7

Queue Length 50th (ft) 172 278 0 92 70 6 50 0 ~427 143 2

Queue Length 95th (ft) 220 365 41 133 100 19 82 0 #623 174 14

Internal Link Dist (ft) 1562 603 1172 469

Turn Bay Length (ft) 440 360 365 410 360 300 290

Base Capacity (vph) 497 1881 938 307 1889 1162 1074 616 290 1299 764

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.48 0.21 0.57 0.16 0.24 0.09 0.02 1.38 0.29 0.23

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
6: Beulah St & Telegraph Rd Site 52

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 350 900 200 175 300 275 0 100 10 400 375 175

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3541 3468 1552 3519 3819 1623 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.40 1.00 1.00

Satd. Flow (perm) 3541 3468 1552 3519 3819 1623 3664 1639 757 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 350 900 200 175 300 275 0 100 10 400 375 175

RTOR Reduction (vph) 0 0 91 0 0 108 0 0 8 0 0 112

Lane Group Flow (vph) 350 900 109 175 300 167 0 100 2 400 375 63

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 20.2 81.4 81.4 13.0 74.2 91.2 9.6 22.6 33.6 33.6 53.8

Effective Green, g (s) 20.2 81.4 81.4 13.0 74.2 91.2 9.6 22.6 33.6 33.6 53.8

Actuated g/C Ratio 0.13 0.54 0.54 0.09 0.49 0.61 0.06 0.15 0.22 0.22 0.36

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 476 1881 842 304 1889 986 234 246 288 808 579

v/s Ratio Prot c0.10 c0.26 0.05 0.08 0.02 0.03 0.00 c0.16 0.10 0.01

v/s Ratio Perm 0.07 0.08 0.00 c0.15 0.02

v/c Ratio 0.74 0.48 0.13 0.58 0.16 0.17 0.43 0.01 1.39 0.46 0.11

Uniform Delay, d1 62.3 21.2 16.9 65.8 20.8 12.8 67.6 54.2 55.8 50.4 32.1

Progression Factor 1.00 1.00 1.00 1.05 1.08 0.48 1.00 1.00 0.96 0.98 0.32

Incremental Delay, d2 5.8 0.9 0.1 2.5 0.2 0.1 1.3 0.0 193.4 0.4 0.1

Delay (s) 68.2 22.1 16.9 71.7 22.7 6.2 68.8 54.2 246.7 50.0 10.4

Level of Service E C B E C A E D F D B

Approach Delay (s) 32.5 28.1 67.5 125.5

Approach LOS C C E F

Intersection Summary

HCM 2000 Control Delay 59.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
7: Telegraph Rd & Newington Rd Site 53

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT SBL

Lane Group Flow (vph) 70 1075 430 210

v/c Ratio 0.14 0.55 0.34 0.51

Control Delay 6.9 9.3 15.0 20.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 6.9 9.3 15.0 20.2

Queue Length 50th (ft) 9 103 54 46

Queue Length 95th (ft) 28 180 102 103

Internal Link Dist (ft) 2661 1814 972

Turn Bay Length (ft) 275

Base Capacity (vph) 590 3480 3424 1525

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.12 0.31 0.13 0.14

Intersection Summary

Appendix D D-543 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
7: Telegraph Rd & Newington Rd Site 53

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 70 1075 0 350 80 200 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 6.5 7.0

Lane Util. Factor 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.97 0.99

Flt Protected 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1744 3480 3424 1856

Flt Permitted 0.37 1.00 1.00 0.95

Satd. Flow (perm) 686 3480 3424 1856

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 1075 0 350 80 200 10

RTOR Reduction (vph) 0 0 0 16 0 51 0

Lane Group Flow (vph) 70 1075 0 414 0 159 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 33.2 33.2 20.5 10.8

Effective Green, g (s) 33.2 33.2 20.5 10.8

Actuated g/C Ratio 0.58 0.58 0.36 0.19

Clearance Time (s) 7.0 6.5 6.5 7.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0

Lane Grp Cap (vph) 500 2009 1220 348

v/s Ratio Prot 0.01 c0.31 0.12 c0.09

v/s Ratio Perm 0.07

v/c Ratio 0.14 0.54 0.34 0.46

Uniform Delay, d1 5.8 7.4 13.5 20.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.2 1.0

Delay (s) 5.9 7.7 13.7 21.7

Level of Service A A B C

Approach Delay (s) 7.6 13.7 21.7

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 57.5 Sum of lost time (s) 20.5

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1150 250 70 275 112 113 175

v/c Ratio 0.53 0.31 0.19 0.11 0.49 0.50 0.48

Control Delay 20.2 3.3 24.2 12.9 42.9 43.1 10.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.2 3.3 24.2 12.9 42.9 43.1 10.1

Queue Length 50th (ft) 172 0 32 38 63 64 0

Queue Length 95th (ft) 214 42 66 90 111 112 54

Internal Link Dist (ft) 2158 451 781

Turn Bay Length (ft) 260 190 525 500

Base Capacity (vph) 2153 813 369 2547 331 331 452

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.31 0.19 0.11 0.34 0.34 0.39

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1150 250 70 275 0 0 0 0 225 0 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1656 1560

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1656 1560

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1150 250 70 275 0 0 0 0 225 0 175

RTOR Reduction (vph) 0 0 143 0 0 0 0 0 0 0 0 151

Lane Group Flow (vph) 0 1150 107 70 275 0 0 0 0 112 113 24

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 6 4 4

Permitted Phases 2 4

Actuated Green, G (s) 38.5 38.5 18.6 64.1 12.4 12.4 12.4

Effective Green, g (s) 38.5 38.5 18.6 64.1 12.4 12.4 12.4

Actuated g/C Ratio 0.43 0.43 0.21 0.71 0.14 0.14 0.14

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2153 670 369 2546 228 228 214

v/s Ratio Prot c0.23 c0.04 0.08 0.07 c0.07

v/s Ratio Perm 0.07 0.02

v/c Ratio 0.53 0.16 0.19 0.11 0.49 0.50 0.11

Uniform Delay, d1 19.1 15.8 29.5 4.0 35.9 35.9 34.0

Progression Factor 1.00 1.00 0.74 2.92 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 1.1 0.1 1.7 1.7 0.2

Delay (s) 20.1 16.3 22.8 11.9 37.5 37.6 34.2

Level of Service C B C B D D C

Approach Delay (s) 19.4 14.1 0.0 36.1

Approach LOS B B A D

Intersection Summary

HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT WBT WBR NBT NBR

Lane Group Flow (vph) 475 925 300 250 10 20

v/c Ratio 0.59 0.31 0.16 0.26 0.08 0.17

Control Delay 34.2 0.3 13.9 3.1 39.0 41.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.2 0.3 13.9 3.1 39.0 41.5

Queue Length 50th (ft) 57 1 50 0 5 11

Queue Length 95th (ft) 55 1 86 44 21 33

Internal Link Dist (ft) 451 1741 948

Turn Bay Length (ft) 184 280 215

Base Capacity (vph) 800 3010 1848 947 700 626

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.31 0.16 0.26 0.01 0.03

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 475 925 0 0 300 250 10 0 20 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1752 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1752 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 475 925 0 0 300 250 10 0 20 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 129 0 0 0 0 0 0

Lane Group Flow (vph) 475 925 0 0 300 121 0 10 20 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 21.2 71.9 43.7 43.7 4.6 4.6

Effective Green, g (s) 21.2 71.9 43.7 43.7 4.6 4.6

Actuated g/C Ratio 0.24 0.80 0.49 0.49 0.05 0.05

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 800 2799 1735 776 89 80

v/s Ratio Prot c0.14 c0.26 0.08 0.01 c0.01

v/s Ratio Perm 0.08

v/c Ratio 0.59 0.33 0.17 0.16 0.11 0.25

Uniform Delay, d1 30.6 2.5 13.0 12.9 40.8 41.0

Progression Factor 1.04 0.04 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.3 0.2 0.4 0.6 1.6

Delay (s) 32.9 0.4 13.2 13.3 41.3 42.7

Level of Service C A B B D D

Approach Delay (s) 11.4 13.3 42.2 0.0

Approach LOS B B D A

Intersection Summary

HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 20 27 89 89 10 700 375 1500 675 30

v/c Ratio 0.29 0.36 0.54 0.09 0.17 0.69 0.67 0.85 0.24 0.02

Control Delay 85.8 130.6 21.5 3.2 129.1 77.8 50.4 51.6 5.8 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 85.8 130.6 21.5 3.2 129.1 77.8 50.4 51.6 5.8 0.0

Queue Length 50th (ft) 17 48 0 0 17 574 361 1049 138 0

Queue Length 95th (ft) 56 96 50 30 46 666 513 1192 172 0

Internal Link Dist (ft) 1005 682 1789 2364

Turn Bay Length (ft) 310 390 390 470 495

Base Capacity (vph) 68 116 197 1148 58 1229 646 2269 3079 1386

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.23 0.45 0.08 0.17 0.57 0.58 0.66 0.22 0.02

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 10 10 30 0 175 10 700 375 1500 675 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Frt 0.93 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1740 1732 1491 1550 1752 3504 1567 3399 3504 1567

Flt Permitted 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1740 1732 1491 1550 1752 3504 1567 3399 3504 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 10 10 30 0 175 10 700 375 1500 675 30

RTOR Reduction (vph) 0 10 0 0 85 40 0 0 105 0 0 6

Lane Group Flow (vph) 0 10 0 27 4 49 10 700 270 1500 675 24

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.2 9.9 9.9 125.5 3.6 68.1 68.1 115.6 180.1 180.1

Effective Green, g (s) 5.2 9.9 9.9 125.5 3.6 68.1 68.1 115.6 180.1 180.1

Actuated g/C Ratio 0.02 0.04 0.04 0.55 0.02 0.30 0.30 0.51 0.79 0.79

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0

Lane Grp Cap (vph) 39 75 65 905 27 1052 470 1732 2782 1244

v/s Ratio Prot c0.01 c0.02 0.00 0.03 0.01 c0.20 c0.44 0.19

v/s Ratio Perm 0.00 0.17 0.02

v/c Ratio 0.26 0.36 0.06 0.05 0.37 0.67 0.57 0.87 0.24 0.02

Uniform Delay, d1 108.9 105.4 104.0 23.3 110.5 69.4 67.1 48.8 6.0 4.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 2.9 0.4 0.0 8.4 2.1 2.7 5.0 0.1 0.0

Delay (s) 112.5 108.3 104.4 23.4 118.9 71.5 69.8 53.8 6.1 4.9

Level of Service F F F C F E E D A A

Approach Delay (s) 112.5 69.7 71.4 38.5

Approach LOS F E E D

Intersection Summary

HCM 2000 Control Delay 50.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 226.8 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 125 2260 10 625 275 10 90 70

v/c Ratio 0.70 0.59 0.12 0.19 0.25 0.02 0.58 0.23

Control Delay 87.5 6.8 72.0 13.2 2.4 0.1 80.1 1.8

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 87.5 7.2 72.0 13.2 2.4 0.1 80.1 1.8

Queue Length 50th (ft) 127 70 10 79 0 0 86 0

Queue Length 95th (ft) m159 479 31 144 45 0 142 0

Internal Link Dist (ft) 452 967 434 639

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 214 3820 82 3227 1105 716 436 527

Starvation Cap Reductn 0 827 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.58 0.76 0.12 0.19 0.25 0.01 0.21 0.13

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 2250 10 10 625 275 0 0 10 90 0 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 5133 1770 5085 1583 1611 1770 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1787 5133 1770 5085 1583 1611 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 2250 10 10 625 275 0 0 10 90 0 70

RTOR Reduction (vph) 0 0 0 0 0 108 0 10 0 0 0 64

Lane Group Flow (vph) 125 2260 0 10 625 167 0 0 0 0 90 6

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 15.1 103.3 2.8 91.0 91.0 2.8 13.1 13.1

Effective Green, g (s) 15.1 103.3 2.8 91.0 91.0 2.8 13.1 13.1

Actuated g/C Ratio 0.10 0.69 0.02 0.61 0.61 0.02 0.09 0.09

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 179 3534 33 3084 960 30 154 138

v/s Ratio Prot c0.07 c0.44 0.01 0.12 c0.00 c0.05

v/s Ratio Perm 0.11 0.00

v/c Ratio 0.70 0.64 0.30 0.20 0.17 0.01 0.58 0.04

Uniform Delay, d1 65.2 13.0 72.6 13.2 13.0 72.2 65.8 62.7

Progression Factor 1.08 0.53 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 0.8 5.1 0.1 0.4 0.1 5.6 0.1

Delay (s) 80.2 7.7 77.8 13.4 13.4 72.3 71.4 62.8

Level of Service F A E B B E E E

Approach Delay (s) 11.5 14.1 72.3 67.7

Approach LOS B B E E

Intersection Summary

HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 975 1350 40 30 775 575 10 30 126 129 70

v/c Ratio 0.76 0.65 0.06 0.09 0.69 0.79 0.07 0.21 0.47 0.48 0.19

Control Delay 47.0 37.4 0.1 52.5 49.2 33.6 70.4 54.7 64.5 64.5 1.1

Queue Delay 0.0 0.0 0.0 0.0 9.9 8.8 0.0 0.0 0.0 0.0 0.0

Total Delay 47.0 37.4 0.1 52.5 59.1 42.4 70.4 54.7 64.5 64.5 1.1

Queue Length 50th (ft) 435 405 0 25 265 294 10 19 123 126 0

Queue Length 95th (ft) 599 423 0 73 354 527 32 58 200 204 0

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 1353 2843 930 341 1131 724 435 442 524 532 594

Starvation Cap Reductn 0 0 0 0 328 120 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.72 0.47 0.04 0.09 0.97 0.95 0.02 0.07 0.24 0.24 0.12

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 975 1350 40 30 775 575 10 20 10 225 30 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1770 1706 1730 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1770 1706 1730 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 975 1350 40 30 775 575 10 20 10 225 30 70

RTOR Reduction (vph) 0 0 24 0 0 373 0 9 0 0 0 59

Lane Group Flow (vph) 975 1350 16 30 775 202 10 21 0 126 129 11

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 55.4 59.8 59.8 29.0 33.4 33.4 8.9 8.9 23.3 23.3 23.3

Effective Green, g (s) 55.4 59.8 59.8 29.0 33.4 33.4 8.9 8.9 23.3 23.3 23.3

Actuated g/C Ratio 0.37 0.40 0.40 0.19 0.22 0.22 0.06 0.06 0.16 0.16 0.16

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1280 2047 637 338 1120 348 105 105 264 268 249

v/s Ratio Prot c0.28 0.26 0.02 c0.15 0.01 c0.01 0.07 c0.07

v/s Ratio Perm 0.01 0.13 0.01

v/c Ratio 0.76 0.66 0.03 0.09 0.69 0.58 0.10 0.20 0.48 0.48 0.04

Uniform Delay, d1 41.5 36.8 27.4 49.7 53.6 52.0 66.7 67.1 57.8 57.8 53.9

Progression Factor 1.00 1.00 1.00 0.82 0.83 2.33 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.8 0.0 0.1 1.9 2.4 0.5 1.3 1.4 1.4 0.1

Delay (s) 44.3 37.6 27.4 40.9 46.2 123.8 67.3 68.4 59.2 59.2 53.9

Level of Service D D C D D F E E E E D

Approach Delay (s) 40.2 78.4 68.1 58.1

Approach LOS D E E E

Intersection Summary

HCM 2000 Control Delay 54.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
31: Richmond Hwy & Lorton Rd Site 60

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBR NBT SBU SBT SBR

Lane Group Flow (vph) 1125 10 2325 10 500 300

v/c Ratio 0.93 0.02 0.83 0.23 0.17 0.29

Control Delay 75.9 1.4 21.8 88.8 38.4 22.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 75.9 1.4 21.8 88.8 38.4 22.2

Queue Length 50th (ft) 725 0 806 13 181 161

Queue Length 95th (ft) 819 3 1047 m40 206 228

Internal Link Dist (ft) 1564 126 1018

Turn Bay Length (ft) 315

Base Capacity (vph) 1261 601 2789 44 2911 1034

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.02 0.83 0.23 0.17 0.29

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
31: Richmond Hwy & Lorton Rd Site 60

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 1125 10 0 2325 10 500 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 5085 1770 5085 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1125 10 0 2325 10 500 300

RTOR Reduction (vph) 0 6 0 0 0 0 128

Lane Group Flow (vph) 1125 4 0 2325 10 500 172

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 70.5 70.5 105.5 2.0 114.5 114.5

Effective Green, g (s) 70.5 70.5 105.5 2.0 114.5 114.5

Actuated g/C Ratio 0.35 0.35 0.53 0.01 0.57 0.57

Clearance Time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 1210 558 2682 17 2911 906

v/s Ratio Prot c0.33 c0.46 0.01 0.10

v/s Ratio Perm 0.00 c0.11

v/c Ratio 0.93 0.01 0.87 0.59 0.17 0.19

Uniform Delay, d1 62.4 42.0 41.1 98.6 20.3 20.5

Progression Factor 1.00 1.00 0.50 0.80 1.85 11.65

Incremental Delay, d2 12.3 0.0 2.8 42.6 0.1 0.5

Delay (s) 74.7 42.0 23.4 121.8 37.7 239.3

Level of Service E D C F D F

Approach Delay (s) 74.4 23.4 113.4

Approach LOS E C F

Intersection Summary

HCM 2000 Control Delay 54.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - No Build
30: Richmond Hwy & Pohick Rd Site 61

Build 2020   AM Peak Hour Synchro 8 Report
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Lane Group EBL EBT WBT WBR SBL SBT SBR

Lane Group Flow (vph) 136 3668 734 136 212 207 98

v/c Ratio 0.60 0.92 0.17 0.10 0.82 0.59 0.22

Control Delay 101.5 23.3 4.6 0.1 105.3 36.2 8.8

Queue Delay 0.0 45.2 0.0 0.0 0.4 0.3 0.0

Total Delay 101.5 68.5 4.6 0.1 105.7 36.5 8.8

Queue Length 50th (ft) 91 1264 30 0 289 110 0

Queue Length 95th (ft) 130 1621 41 0 381 206 51

Internal Link Dist (ft) 1701 1154 995

Turn Bay Length (ft) 575 435

Base Capacity (vph) 248 3971 4371 1392 378 458 461

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 719 0 0 23 41 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 1.13 0.17 0.10 0.60 0.50 0.21

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - No Build
30: Richmond Hwy & Pohick Rd Site 61
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 125 3375 0 0 0 675 125 0 0 0 375 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Lane Util. Factor 0.97 0.91 0.86 1.00 0.95 0.91

Frt 1.00 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95

Satd. Flow (prot) 3433 5085 6408 1583 1681 1606

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95

Satd. Flow (perm) 3433 5085 6408 1583 1681 1606

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 136 3668 0 0 0 734 136 0 0 0 408 0

RTOR Reduction (vph) 0 0 0 0 0 0 22 0 0 0 0 106

Lane Group Flow (vph) 136 3668 0 0 0 734 114 0 0 0 212 101

Turn Type Prot NA custom NA pm+ov Split Split NA

Protected Phases 1 6 2 4 3 3 4 4

Permitted Phases 5 2

Actuated Green, G (s) 13.3 156.2 136.4 167.2 30.8 30.8

Effective Green, g (s) 13.3 156.2 136.4 167.2 30.8 30.8

Actuated g/C Ratio 0.07 0.78 0.68 0.84 0.15 0.15

Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Vehicle Extension (s) 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 228 3971 4370 1374 258 247

v/s Ratio Prot 0.04 c0.72 0.11 0.01 c0.13 0.06

v/s Ratio Perm 0.06

v/c Ratio 0.60 0.92 0.17 0.08 0.82 0.41

Uniform Delay, d1 90.7 17.2 11.4 2.9 81.9 76.4

Progression Factor 1.00 1.00 0.37 0.00 1.00 1.00

Incremental Delay, d2 4.2 4.8 0.1 0.0 18.6 1.1

Delay (s) 94.9 22.0 4.3 0.0 100.5 77.5

Level of Service F C A A F E

Approach Delay (s) 24.6 3.6 0.0 83.9

Approach LOS C A A F

Intersection Summary

HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 100

Ideal Flow (vphpl) 1900

Total Lost time (s) 6.5

Lane Util. Factor 0.95

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1504

Flt Permitted 1.00

Satd. Flow (perm) 1504

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 109

RTOR Reduction (vph) 76

Lane Group Flow (vph) 22

Turn Type pm+ov

Protected Phases 1

Permitted Phases 4

Actuated Green, G (s) 44.1

Effective Green, g (s) 44.1

Actuated g/C Ratio 0.22

Clearance Time (s) 6.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 380

v/s Ratio Prot 0.00

v/s Ratio Perm 0.01

v/c Ratio 0.06

Uniform Delay, d1 61.5

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 61.6

Level of Service E

Approach Delay (s)

Approach LOS

Intersection Summary
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Queues 2017 AM - No Build
29: Old Colchester Rd/Telegraph Rd & Richmond Hwy Site 62

Build 2020   AM Peak Hour Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 1087 3272 11 598 109 54 163 245 43 22 245

v/c Ratio 0.66 0.91 0.18 0.28 0.16 0.25 0.71 0.78 0.25 0.24 0.09

Control Delay 53.7 36.5 117.1 49.0 5.4 80.0 100.6 54.0 95.2 97.8 0.1

Queue Delay 0.0 27.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.7 63.4 117.1 49.0 5.4 80.0 100.6 54.0 95.2 97.8 0.1

Queue Length 50th (ft) 393 1529 14 171 0 66 211 146 28 28 0

Queue Length 95th (ft) m440 #1784 43 217 41 112 287 248 54 66 0

Internal Link Dist (ft) 1154 740 701 434

Turn Bay Length (ft) 800 415 350 195 195 240 300

Base Capacity (vph) 1646 3612 61 2172 667 380 400 447 171 93 2787

Starvation Cap Reductn 0 515 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.66 1.06 0.18 0.28 0.16 0.14 0.41 0.55 0.25 0.24 0.09

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1000 3000 10 10 550 100 50 150 225 40 20 225

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.94 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.88

Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 4990 5083 1770 6408 1583 1770 1863 1583 3433 1863 2787

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 4990 5083 1770 6408 1583 1770 1863 1583 3433 1863 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1087 3261 11 11 598 109 54 163 245 43 22 245

RTOR Reduction (vph) 0 0 0 0 0 71 0 0 119 0 0 0

Lane Group Flow (vph) 1087 3272 0 11 598 38 54 163 126 43 22 245

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA Free

Protected Phases 1 3 3 6! 5! 2 8 7 7 8 8

Permitted Phases 2 7 Free

Actuated Green, G (s) 70.2 136.6 2.8 62.2 70.2 24.6 24.6 24.6 8.0 8.0 200.0

Effective Green, g (s) 70.2 136.6 2.8 62.2 70.2 24.6 24.6 24.6 8.0 8.0 200.0

Actuated g/C Ratio 0.35 0.68 0.01 0.31 0.35 0.12 0.12 0.12 0.04 0.04 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 1751 3471 24 1992 555 217 229 194 137 74 2787

v/s Ratio Prot c0.22 c0.64 0.01 0.09 0.00 0.03 c0.09 c0.01 0.01

v/s Ratio Perm 0.02 0.08 0.09

v/c Ratio 0.62 0.94 0.46 0.30 0.07 0.25 0.71 0.65 0.31 0.30 0.09

Uniform Delay, d1 53.9 28.2 97.8 52.4 43.2 79.3 84.3 83.6 93.3 93.3 0.0

Progression Factor 1.22 1.36 1.18 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 3.6 13.1 0.4 0.1 0.8 10.7 8.1 1.8 3.1 0.1

Delay (s) 65.9 42.0 128.1 51.4 43.1 80.2 94.9 91.6 95.1 96.3 0.1

Level of Service E D F D D F F F F F A

Approach Delay (s) 47.9 51.4 91.5 20.1

Approach LOS D D F C

Intersection Summary

HCM 2000 Control Delay 50.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 35.0

Intersection Capacity Utilization 98.6% ICU Level of Service F

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Group Flow (vph) 462 2554 707 788 571 22

v/c Ratio 0.82 0.67 0.26 0.37 0.64 0.02

Control Delay 84.9 13.0 9.1 6.6 71.9 31.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 84.9 13.0 9.1 6.6 71.9 31.6

Queue Length 50th (ft) 275 543 140 231 221 9

Queue Length 95th (ft) 329 590 57 64 265 19

Internal Link Dist (ft) 3908 1326 784

Turn Bay Length (ft) 600 800 550

Base Capacity (vph) 781 3796 2763 2165 970 1036

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.67 0.26 0.36 0.59 0.02

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 425 2350 650 725 525 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.91 0.91 0.88 0.94 0.88

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 5085 2787 4990 2787

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 5085 5085 2787 4990 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 462 2554 707 788 571 22

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 462 2554 707 788 571 22

Turn Type Prot NA NA pt+ov NA pm+ov

Protected Phases 1 6 2 2 4 4 1

Permitted Phases 4

Actuated Green, G (s) 29.5 134.4 97.9 136.5 32.1 61.6

Effective Green, g (s) 29.5 134.4 97.9 136.5 32.1 61.6

Actuated g/C Ratio 0.16 0.75 0.54 0.76 0.18 0.34

Clearance Time (s) 7.0 6.5 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.5 3.0

Lane Grp Cap (vph) 562 3796 2765 2113 889 1062

v/s Ratio Prot c0.13 c0.50 0.14 0.28 c0.11 0.00

v/s Ratio Perm 0.00

v/c Ratio 0.82 0.67 0.26 0.37 0.64 0.02

Uniform Delay, d1 72.7 11.6 21.7 7.3 68.6 39.2

Progression Factor 1.00 1.00 0.39 0.81 1.00 1.00

Incremental Delay, d2 9.4 1.0 0.2 0.1 1.7 0.0

Delay (s) 82.1 12.6 8.7 6.0 70.3 39.2

Level of Service F B A A E D

Approach Delay (s) 23.2 7.3 69.1

Approach LOS C A E

Intersection Summary

HCM 2000 Control Delay 23.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 11 2364 924 109 1332 43 106 52 109 76 11

v/c Ratio 0.16 0.79 0.56 0.68 0.38 0.04 0.48 0.45 0.66 0.44 0.04

Control Delay 99.5 30.0 22.4 100.1 6.2 1.1 87.1 82.5 95.8 82.4 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 99.5 30.0 22.4 100.1 6.2 1.1 87.1 82.5 95.8 82.4 0.3

Queue Length 50th (ft) 14 864 384 132 169 0 67 58 126 86 0

Queue Length 95th (ft) m22 1000 547 #210 272 13 103 113 193 141 0

Internal Link Dist (ft) 1326 2726 1066 653

Turn Bay Length (ft) 345 225 500 1000 125

Base Capacity (vph) 69 2996 1641 172 3485 1116 223 116 292 307 384

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.79 0.56 0.63 0.38 0.04 0.48 0.45 0.37 0.25 0.03

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 2175 850 100 1225 40 125 10 10 100 70 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 0.88 1.00 0.91 1.00 0.91 0.91 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 2787 1770 5085 1583 3221 1595 1593 1676 1478

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1770 5085 2787 1770 5085 1583 3221 1595 1593 1676 1478

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 2364 924 109 1332 43 136 11 11 109 76 11

RTOR Reduction (vph) 0 0 0 0 0 14 0 6 0 0 0 10

Lane Group Flow (vph) 11 2364 924 109 1332 29 106 46 0 109 76 1

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 6 3

Actuated Green, G (s) 2.9 106.0 106.0 16.3 119.4 119.4 12.5 12.5 18.7 18.7 18.7

Effective Green, g (s) 2.9 106.0 106.0 16.3 119.4 119.4 12.5 12.5 18.7 18.7 18.7

Actuated g/C Ratio 0.02 0.59 0.59 0.09 0.66 0.66 0.07 0.07 0.10 0.10 0.10

Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 28 2994 1641 160 3373 1050 223 110 165 174 153

v/s Ratio Prot 0.01 c0.46 c0.06 0.26 c0.03 0.03 c0.07 0.05

v/s Ratio Perm 0.33 0.02 0.00

v/c Ratio 0.39 0.79 0.56 0.68 0.39 0.03 0.48 0.42 0.66 0.44 0.01

Uniform Delay, d1 87.7 28.4 22.8 79.3 13.8 10.4 80.6 80.3 77.6 75.7 72.3

Progression Factor 1.14 0.94 0.87 1.00 0.43 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.4 1.7 1.1 11.9 0.3 0.0 2.2 3.5 10.4 2.4 0.0

Delay (s) 109.0 28.4 21.0 91.5 6.3 10.4 82.8 83.8 88.0 78.1 72.4

Level of Service F C C F A B F F F E E

Approach Delay (s) 26.6 12.7 83.1 83.3

Approach LOS C B F F

Intersection Summary

HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 76.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET NWL NWT

Lane Group Flow (vph) 163 1821 543 299 1168 707 245 44 65 131

v/c Ratio 0.62 0.60 0.47 0.75 0.36 0.57 0.71 0.29 0.18 0.70

Control Delay 124.9 8.0 2.8 87.4 12.8 5.2 80.0 34.4 63.9 39.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0

Total Delay 124.9 8.0 2.8 87.4 12.8 5.4 80.0 34.4 63.9 39.6

Queue Length 50th (ft) 103 345 56 186 143 88 137 12 34 26

Queue Length 95th (ft) m128 415 126 225 205 163 175 57 56 101

Internal Link Dist (ft) 620 1066 310 883

Turn Bay Length (ft) 410 500 410 1000 200 200

Base Capacity (vph) 311 3048 1166 514 3250 1250 347 189 461 269

Starvation Cap Reductn 0 0 0 0 0 91 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.52 0.60 0.47 0.58 0.36 0.61 0.71 0.23 0.14 0.49

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 150 1675 500 275 1075 650 225 10 30 60 20 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 0.97 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.89 1.00 0.88

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 1653 3433 1630

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.33 1.00 0.73 1.00

Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 1195 1653 2632 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 1821 543 299 1168 707 245 11 33 65 22 109

RTOR Reduction (vph) 0 0 221 0 0 243 0 31 0 0 103 0

Lane Group Flow (vph) 163 1821 322 299 1168 464 245 13 0 65 28 0

Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 13.9 106.6 106.6 21.0 113.7 113.7 26.0 12.1 22.8 10.5

Effective Green, g (s) 13.9 106.6 106.6 21.0 113.7 113.7 26.0 12.1 22.8 10.5

Actuated g/C Ratio 0.08 0.59 0.59 0.12 0.63 0.63 0.14 0.07 0.13 0.06

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 265 3011 937 400 3212 999 345 111 388 95

v/s Ratio Prot 0.05 c0.36 c0.09 0.23 c0.05 0.01 0.01 0.02

v/s Ratio Perm 0.20 c0.29 c0.05 0.01

v/c Ratio 0.62 0.60 0.34 0.75 0.36 0.46 0.71 0.12 0.17 0.30

Uniform Delay, d1 80.5 23.3 18.8 76.9 15.9 17.3 71.1 78.9 70.0 81.2

Progression Factor 1.48 0.32 1.35 0.99 0.79 2.01 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 0.6 0.6 7.0 0.3 1.4 6.7 0.5 0.2 1.8

Delay (s) 121.5 7.9 26.0 83.5 12.8 36.2 77.9 79.4 70.2 83.0

Level of Service F A C F B D E E E F

Approach Delay (s) 19.2 30.1 78.1 78.7

Approach LOS B C E E

Intersection Summary

HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT

Lane Group Flow (vph) 11 1984 2120

v/c Ratio 0.15 0.38 0.45

Control Delay 81.6 0.2 0.7

Queue Delay 0.0 0.0 0.0

Total Delay 81.6 0.2 0.7

Queue Length 50th (ft) 13 0 17

Queue Length 95th (ft) m22 0 5

Internal Link Dist (ft) 1066 1427

Turn Bay Length (ft) 550

Base Capacity (vph) 99 5162 4746

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.11 0.38 0.45

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 1825 1950 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) -3% 4% 0%

Total Lost time (s) 7.0 6.5 6.5

Lane Util. Factor 1.00 0.91 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1796 5162 4984

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1796 5162 4984

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 1984 2120 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 11 1984 2120 0 0 0

Turn Type Prot NA NA Perm Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 3.2 180.0 163.3

Effective Green, g (s) 3.2 180.0 163.3

Actuated g/C Ratio 0.02 1.00 0.91

Clearance Time (s) 7.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 31 5162 4521

v/s Ratio Prot 0.01 c0.38 c0.43

v/s Ratio Perm

v/c Ratio 0.35 0.38 0.47

Uniform Delay, d1 87.4 0.0 1.3

Progression Factor 0.94 1.00 0.49

Incremental Delay, d2 5.5 0.2 0.2

Delay (s) 87.4 0.2 0.9

Level of Service F A A

Approach Delay (s) 0.7 0.9 0.0

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 0.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 43.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBT NBT SBL SBT

Lane Group Flow (vph) 300 300 950 275 500

v/c Ratio 0.80 0.43 0.50 0.62 0.20

Control Delay 72.1 2.0 21.2 15.0 8.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 72.1 2.0 21.2 15.0 8.3

Queue Length 50th (ft) 282 0 253 85 80

Queue Length 95th (ft) 363 0 420 153 128

Internal Link Dist (ft) 481 906 768

Turn Bay Length (ft) 250

Base Capacity (vph) 456 743 1894 548 2509

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.66 0.40 0.50 0.50 0.20

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 300 0 300 0 575 375 275 500 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.94 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3330 1770 3539

Flt Permitted 0.95 1.00 1.00 0.21 1.00

Satd. Flow (perm) 1770 1583 3330 399 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 300 0 300 0 575 375 275 500 0

RTOR Reduction (vph) 0 0 0 0 237 0 0 51 0 0 0 0

Lane Group Flow (vph) 0 0 0 300 63 0 0 899 0 275 500 0

Turn Type Split Split NA pm+pt NA pm+pt NA

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 31.6 31.6 83.1 106.4 106.4

Effective Green, g (s) 31.6 31.6 83.1 106.4 106.4

Actuated g/C Ratio 0.21 0.21 0.55 0.71 0.71

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 372 333 1844 441 2510

v/s Ratio Prot c0.17 0.04 0.27 c0.07 0.14

v/s Ratio Perm c0.37

v/c Ratio 0.81 0.19 0.49 0.62 0.20

Uniform Delay, d1 56.3 48.7 20.4 11.8 7.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.0 0.3 0.9 2.7 0.2

Delay (s) 68.3 49.0 21.4 14.6 7.6

Level of Service E D C B A

Approach Delay (s) 0.0 58.6 21.4 10.0

Approach LOS A E C B

Intersection Summary

HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 109 1386 489 87 1527 380 332 65 353 245

v/c Ratio 0.50 0.98 0.53 0.99 0.92 0.60 0.99 0.10 0.98 0.50

Control Delay 69.7 56.0 7.8 173.7 68.1 72.1 117.4 60.1 111.7 13.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 69.7 56.0 7.8 173.7 68.1 72.1 117.4 60.1 111.7 13.3

Queue Length 50th (ft) 104 346 16 105 638 215 397 32 420 21

Queue Length 95th (ft) 176 #990 174 #234 704 275 #613 57 #638 110

Internal Link Dist (ft) 937 1943 2110 622

Turn Bay Length (ft) 485 510 610 160 250 300

Base Capacity (vph) 216 1415 920 88 1655 629 336 667 362 488

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.98 0.53 0.99 0.92 0.60 0.99 0.10 0.98 0.50

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Build 2020   AM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 100 1275 450 80 1325 80 350 275 30 60 325 225

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.97 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 5042 3433 1835 3433 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1583 1770 5042 3433 1835 3433 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 1386 489 87 1440 87 380 299 33 65 353 245

RTOR Reduction (vph) 0 0 287 0 3 0 0 0 0 0 0 180

Lane Group Flow (vph) 109 1386 202 87 1524 0 380 332 0 65 353 65

Turn Type Prot NA Perm Prot NA Split NA Split NA Perm

Protected Phases 5 2 1 7 3 3 6 6

Permitted Phases 2 6

Actuated Green, G (s) 22.0 72.0 72.0 9.0 59.0 33.0 33.0 35.0 35.0 35.0

Effective Green, g (s) 22.0 72.0 72.0 9.0 59.0 33.0 33.0 35.0 35.0 35.0

Actuated g/C Ratio 0.12 0.40 0.40 0.05 0.33 0.18 0.18 0.19 0.19 0.19

Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 216 1415 633 88 1652 629 336 667 362 307

v/s Ratio Prot 0.06 c0.39 0.05 c0.30 0.11 c0.18 0.02 c0.19

v/s Ratio Perm 0.13 0.04

v/c Ratio 0.50 0.98 0.32 0.99 0.92 0.60 0.99 0.10 0.98 0.21

Uniform Delay, d1 73.9 53.3 37.1 85.4 58.3 67.5 73.3 59.5 72.1 60.9

Progression Factor 0.83 0.70 1.83 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 18.8 1.2 91.3 10.0 1.6 45.4 0.1 40.3 0.3

Delay (s) 63.1 55.9 69.1 176.8 68.3 69.1 118.7 59.6 112.4 61.2

Level of Service E E E F E E F E F E

Approach Delay (s) 59.5 74.2 92.3 88.3

Approach LOS E E F F

Intersection Summary

HCM 2000 Control Delay 72.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - No Build

159: Mt. Vernon Hwy & Mt Vernon Rd Site 69

Route 1 and Arlington Drive 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 50 125 350 650 550 175

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 50 125 350 650 550 175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1900 550 550

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1900 550 550

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 77 66

cM capacity (veh/h) 50 535 1020

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 175 350 650 550 175

Volume Left 50 350 0 0 0

Volume Right 125 0 0 0 175

cSH 142 1020 1700 1700 1700

Volume to Capacity 1.24 0.34 0.38 0.32 0.10

Queue Length 95th (ft) 261 38 0 0 0

Control Delay (s) 213.4 10.4 0.0 0.0 0.0

Lane LOS F B

Approach Delay (s) 213.4 3.6 0.0

Approach LOS F

Intersection Summary

Average Delay 21.6

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15
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Queues 2017 AM Alt 1
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBR

Lane Group Flow (vph) 60 3750 20 40 850 125 30 10 150 80 20

v/c Ratio 0.72 0.90 0.02 0.73 0.21 0.10 0.27 0.07 0.82 0.75 0.05

Control Delay 181.1 23.8 5.9 196.1 7.5 1.1 132.7 124.7 109.4 171.3 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 181.1 23.8 5.9 196.1 7.5 1.1 132.7 124.7 109.4 171.3 0.2

Queue Length 50th (ft) 118 1739 7 79 135 0 56 19 174 157 0

Queue Length 95th (ft) 193 1994 17 #163 188 21 105 47 279 238 0

Internal Link Dist (ft) 1472 1818 850

Turn Bay Length (ft) 520 380 380 400 55 65 270 280

Base Capacity (vph) 108 4160 1290 60 4081 1290 187 247 265 180 458

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.90 0.02 0.67 0.21 0.10 0.16 0.04 0.57 0.44 0.04

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 3750 20 40 850 125 30 10 150 80 0 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.76 1.00 1.00 0.75 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1410 1863 1583 1352 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 60 3750 20 40 850 125 30 10 150 80 0 20

RTOR Reduction (vph) 0 0 0 0 0 25 0 0 58 0 0 18

Lane Group Flow (vph) 60 3750 20 40 850 100 30 10 92 80 0 2

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 13.8 240.2 240.2 9.3 235.7 235.7 23.1 23.1 23.1 23.1 23.1

Effective Green, g (s) 13.8 240.2 240.2 9.3 235.7 235.7 23.1 23.1 23.1 23.1 23.1

Actuated g/C Ratio 0.05 0.82 0.82 0.03 0.80 0.80 0.08 0.08 0.08 0.08 0.08

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 4160 1290 56 4082 1266 110 146 124 106 124

v/s Ratio Prot c0.03 c0.74 0.02 0.17 0.01

v/s Ratio Perm 0.01 0.06 0.02 0.06 c0.06 0.00

v/c Ratio 0.72 0.90 0.02 0.71 0.21 0.08 0.27 0.07 0.74 0.75 0.01

Uniform Delay, d1 138.0 18.5 4.9 140.8 6.9 6.1 127.3 125.3 132.3 132.5 124.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 22.9 3.2 0.0 30.0 0.0 0.0 1.3 0.2 21.0 25.8 0.0

Delay (s) 161.0 21.7 4.9 170.8 6.9 6.1 128.7 125.5 153.4 158.3 124.8

Level of Service F C A F A A F F F F F

Approach Delay (s) 23.8 13.3 148.0 151.6

Approach LOS C B F F

Intersection Summary

HCM 2000 Control Delay 28.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 293.6 Sum of lost time (s) 21.0

Intersection Capacity Utilization 104.4% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM Alt 1
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D Site 31

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR NBL NBT SBT SBR

Lane Group Flow (vph) 587 588 60 300 900 550 125

v/c Ratio 0.83 0.84 0.06 0.70 0.52 0.49 0.10

Control Delay 51.9 52.0 1.1 36.7 28.7 45.4 1.2

Queue Delay 0.3 0.3 0.0 0.0 0.0 0.0 0.0

Total Delay 52.2 52.3 1.1 36.7 28.7 45.4 1.2

Queue Length 50th (ft) 569 570 0 191 337 292 3

Queue Length 95th (ft) 672 673 10 325 426 353 0

Internal Link Dist (ft) 655 1415 1227

Turn Bay Length (ft) 515 320 330 260

Base Capacity (vph) 736 736 980 438 1734 1113 1291

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 14 14 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.81 0.81 0.06 0.68 0.52 0.49 0.10

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
18: Backlick Rd & Franconia Springfiled Pkwy Ramp C&D Site 31

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1175 0 60 0 0 0 300 900 0 0 550 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 0.29 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 534 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1175 0 60 0 0 0 300 900 0 0 550 125

RTOR Reduction (vph) 0 0 24 0 0 0 0 0 0 0 0 33

Lane Group Flow (vph) 587 588 36 0 0 0 300 900 0 0 550 92

Turn Type Split NA pt+ov Split pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 67.1 67.1 95.2 78.4 78.4 50.3 117.4

Effective Green, g (s) 67.1 67.1 95.2 78.4 78.4 50.3 117.4

Actuated g/C Ratio 0.42 0.42 0.60 0.49 0.49 0.31 0.73

Clearance Time (s) 7.0 7.0 7.0 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 704 704 941 424 1734 1112 1161

v/s Ratio Prot 0.35 c0.35 0.02 c0.09 0.25 0.16 0.03

v/s Ratio Perm c0.25 0.02

v/c Ratio 0.83 0.84 0.04 0.71 0.52 0.49 0.08

Uniform Delay, d1 41.5 41.5 13.4 27.1 27.9 44.5 6.0

Progression Factor 1.00 1.00 1.00 1.03 0.94 0.93 1.52

Incremental Delay, d2 9.3 9.4 0.0 5.2 1.0 1.5 0.1

Delay (s) 50.8 50.9 13.5 33.0 27.1 43.1 9.2

Level of Service D D B C C D A

Approach Delay (s) 49.0 0.0 28.6 36.8

Approach LOS D A C D

Intersection Summary

HCM 2000 Control Delay 38.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 92.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM Alt 1
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B Site 32

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 178 182 175 10 40 2100 10 525 250

v/c Ratio 0.90 0.92 0.38 0.06 0.06 0.82 0.08 0.22 0.16

Control Delay 112.0 114.8 8.9 0.7 18.4 20.4 4.9 3.2 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.2 0.0

Total Delay 112.0 114.8 8.9 0.7 18.4 21.8 4.9 3.4 0.2

Queue Length 50th (ft) 196 201 0 0 21 368 0 14 0

Queue Length 95th (ft) #351 #360 65 0 m54 1181 4 38 0

Internal Link Dist (ft) 625 1227 378

Turn Bay Length (ft) 400 540 510 150

Base Capacity (vph) 199 200 461 166 649 2566 126 2389 1583

Starvation Cap Reductn 0 0 0 0 0 118 0 1002 0

Spillback Cap Reductn 0 0 0 0 0 266 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.91 0.38 0.06 0.06 0.91 0.08 0.38 0.16

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-581 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
17: Backlick Rd & Franconia Springfiled Pkwy Ramp A&B Site 32

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 350 10 175 0 0 10 40 2100 0 10 525 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1690 1583 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.95 1.00 1.00 0.42 1.00 0.04 1.00 1.00

Satd. Flow (perm) 1681 1690 1583 1583 784 3539 73 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 350 10 175 0 0 10 40 2100 0 10 525 250

RTOR Reduction (vph) 0 0 146 0 0 10 0 0 0 0 0 0

Lane Group Flow (vph) 178 182 29 0 0 0 40 2100 0 10 525 250

Turn Type Split NA pm+ov Split pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 18.8 18.8 26.8 5.6 115.6 107.6 105.2 102.4 160.0

Effective Green, g (s) 18.8 18.8 26.8 5.6 115.6 107.6 105.2 102.4 160.0

Actuated g/C Ratio 0.12 0.12 0.17 0.03 0.72 0.67 0.66 0.64 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 198 334 55 615 2379 77 2264 1583

v/s Ratio Prot 0.11 c0.11 0.00 0.00 0.00 c0.59 0.00 0.15

v/s Ratio Perm 0.01 0.00 0.04 0.08 c0.16

v/c Ratio 0.90 0.92 0.09 0.01 0.07 0.88 0.13 0.23 0.16

Uniform Delay, d1 69.7 69.8 56.3 74.5 6.5 21.1 26.0 12.2 0.0

Progression Factor 1.00 1.00 1.00 1.00 3.04 1.01 0.55 0.27 1.00

Incremental Delay, d2 38.2 41.4 0.1 0.0 0.0 4.1 0.7 0.2 0.2

Delay (s) 107.9 111.2 56.4 74.6 19.9 25.4 15.0 3.5 0.2

Level of Service F F E E B C B A A

Approach Delay (s) 92.2 74.6 25.3 2.6

Approach LOS F E C A

Intersection Summary

HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM Alt 1
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBT WBR NBT

Lane Group Flow (vph) 225 3150 1725 125 195

v/c Ratio 0.67 0.84 0.69 0.15 0.67

Control Delay 64.0 14.2 27.7 3.8 50.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 64.0 14.2 27.7 3.8 50.1

Queue Length 50th (ft) 174 554 378 0 99

Queue Length 95th (ft) 359 834 600 36 243

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 640 600

Base Capacity (vph) 545 4787 3905 1245 446

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.41 0.66 0.44 0.10 0.44

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 3150 0 0 1725 125 70 0 125 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 8.0 8.0 8.0 7.0

Lane Util. Factor 1.00 0.91 0.91 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.91

Flt Protected 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1770 5085 5085 1583 1672

Flt Permitted 0.95 1.00 1.00 1.00 0.98

Satd. Flow (perm) 1770 5085 5085 1583 1672

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 225 3150 0 0 1725 125 70 0 125 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 62 0 60 0 0 0 0

Lane Group Flow (vph) 225 3150 0 0 1725 63 0 135 0 0 0 0

Turn Type Prot NA NA Perm Perm NA

Protected Phases 5 2 6 7

Permitted Phases 6 7

Actuated Green, G (s) 25.1 98.0 65.9 65.9 18.1

Effective Green, g (s) 25.1 98.0 65.9 65.9 18.1

Actuated g/C Ratio 0.19 0.75 0.50 0.50 0.14

Clearance Time (s) 7.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 4.0 3.0 3.0 3.0 4.0

Lane Grp Cap (vph) 338 3801 2556 795 230

v/s Ratio Prot 0.13 c0.62 0.34

v/s Ratio Perm 0.04 0.08

v/c Ratio 0.67 0.83 0.67 0.08 0.59

Uniform Delay, d1 49.1 11.0 24.5 16.9 53.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 1.6 0.7 0.0 4.4

Delay (s) 54.5 12.6 25.3 16.9 57.4

Level of Service D B C B E

Approach Delay (s) 15.4 24.7 57.4 0.0

Approach LOS B C E A

Intersection Summary

HCM 2000 Control Delay 20.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 131.1 Sum of lost time (s) 22.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM Alt 1
350: Franconia Springfield Pkwy EB Exit Ramp & Frontier Dr Site 34

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR NBT NBR SBL SBT

Lane Group Flow (vph) 200 200 925 250 175 250 625

v/c Ratio 0.24 0.24 0.98 0.43 0.62 0.24 0.58

Control Delay 28.7 28.7 54.9 81.4 26.3 3.6 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.1

Total Delay 28.7 28.7 54.9 81.4 26.3 3.7 4.7

Queue Length 50th (ft) 146 146 857 84 27 5 15

Queue Length 95th (ft) 222 222 #1248 114 117 m2 m5

Internal Link Dist (ft) 906 517 268

Turn Bay Length (ft) 430 60

Base Capacity (vph) 825 825 941 664 299 1554 1602

Starvation Cap Reductn 0 0 0 0 0 474 228

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.24 0.98 0.38 0.59 0.23 0.45

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
350: Franconia Springfield Pkwy EB Exit Ramp & Frontier Dr Site 34

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 400 0 925 0 0 0 0 250 175 250 625 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 400 0 925 0 0 0 0 250 175 250 625 0

RTOR Reduction (vph) 0 0 164 0 0 0 0 0 137 0 0 0

Lane Group Flow (vph) 200 200 761 0 0 0 0 250 38 250 625 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 90.1 90.1 90.1 16.6 16.6 55.7 55.7

Effective Green, g (s) 90.1 90.1 90.1 16.6 16.6 55.7 55.7

Actuated g/C Ratio 0.49 0.49 0.49 0.09 0.09 0.30 0.30

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 825 825 777 580 143 1042 1074

v/s Ratio Prot 0.12 0.12 c0.04 0.07 c0.18

v/s Ratio Perm c0.48 0.02

v/c Ratio 0.24 0.24 0.98 0.43 0.26 0.24 0.58

Uniform Delay, d1 26.9 26.9 45.7 78.9 77.7 48.0 54.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.07 0.06

Incremental Delay, d2 0.2 0.2 26.8 0.7 1.3 0.1 0.4

Delay (s) 27.1 27.1 72.5 79.6 79.0 3.4 3.7

Level of Service C C E E E A A

Approach Delay (s) 58.8 0.0 79.4 3.6

Approach LOS E A E A

Intersection Summary

HCM 2000 Control Delay 43.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 183.4 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM Alt 1
35: Frontier Dr & Franconia Springfield Pkwy WB Exit Ramp Site 35

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group WBL WBT WBR NBL NBT SBT SBR

Lane Group Flow (vph) 30 30 1150 100 500 1250 60

v/c Ratio 0.43 0.43 0.73 0.05 0.23 0.87 0.14

Control Delay 104.5 104.5 2.9 1.3 2.8 76.5 2.9

Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 0.0

Total Delay 104.5 104.5 2.9 1.3 3.2 76.5 2.9

Queue Length 50th (ft) 37 37 0 3 10 430 0

Queue Length 95th (ft) 81 81 0 184 9 494 12

Internal Link Dist (ft) 774 268 733

Turn Bay Length (ft) 460 450 220

Base Capacity (vph) 320 320 1583 2092 2156 1432 425

Starvation Cap Reductn 0 0 0 0 1092 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.09 0.09 0.73 0.05 0.47 0.87 0.14

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
35: Frontier Dr & Franconia Springfield Pkwy WB Exit Ramp Site 35

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 60 0 1150 100 500 0 0 1250 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 60 0 1150 100 500 0 0 1250 60

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 47

Lane Group Flow (vph) 0 0 0 30 30 1150 100 500 0 0 1250 13

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 7.7 7.7 183.4 113.7 113.7 41.0 41.0

Effective Green, g (s) 7.7 7.7 183.4 113.7 113.7 41.0 41.0

Actuated g/C Ratio 0.04 0.04 1.00 0.62 0.62 0.22 0.22

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 70 70 1583 2128 2194 1432 353

v/s Ratio Prot 0.02 0.02 0.03 0.14 c0.20

v/s Ratio Perm c0.73 0.01

v/c Ratio 0.43 0.43 0.73 0.05 0.23 0.87 0.04

Uniform Delay, d1 85.7 85.7 0.0 13.6 15.4 68.7 55.8

Progression Factor 1.00 1.00 1.00 0.09 0.16 1.00 1.00

Incremental Delay, d2 4.2 4.2 2.9 0.0 0.1 6.2 0.0

Delay (s) 89.9 89.9 2.9 1.2 2.6 74.9 55.8

Level of Service F F A A A E E

Approach Delay (s) 0.0 7.3 2.4 74.0

Approach LOS A A A E

Intersection Summary

HCM 2000 Control Delay 34.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 183.4 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) AM RT 2:52 pm 2/22/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 725 1075 625 70 1225 225 1100 475 70 80 250 450

v/c Ratio 1.36 0.80 0.72 0.71 1.23 0.38 1.52 0.40 0.11 0.48 0.39 0.96

Control Delay 221.0 50.4 18.2 130.1 147.9 6.6 282.4 35.6 2.5 86.0 52.5 56.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 221.0 50.4 18.2 130.1 147.9 6.6 282.4 35.6 2.5 86.0 52.5 56.2

Queue Length 50th (ft) ~547 543 187 77 ~814 40 ~813 178 0 44 88 122

Queue Length 95th (ft) #678 636 354 #159 #961 55 #985 175 m13 75 123 #300

Internal Link Dist (ft) 1623 621 1129 657

Turn Bay Length (ft) 560 330 415 305 365 275

Base Capacity (vph) 533 1342 865 102 995 600 722 1238 667 171 707 495

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.36 0.80 0.72 0.69 1.23 0.38 1.52 0.38 0.10 0.47 0.35 0.91

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) AM RT 2:52 pm 2/22/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 725 1075 625 70 1225 225 1100 475 70 80 250 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3614 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 725 1075 625 70 1225 225 1100 475 70 80 250 450

RTOR Reduction (vph) 0 0 265 0 0 157 0 0 47 0 0 184

Lane Group Flow (vph) 725 1075 360 70 1225 68 1100 475 23 80 250 266

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 25.0 61.0 61.0 9.0 45.0 45.0 32.0 53.3 53.3 7.7 29.0 29.0

Effective Green, g (s) 25.0 61.0 61.0 9.0 45.0 45.0 32.0 53.3 53.3 7.7 29.0 29.0

Actuated g/C Ratio 0.16 0.38 0.38 0.06 0.28 0.28 0.20 0.33 0.33 0.05 0.18 0.18

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 533 1342 600 99 995 443 722 1178 525 165 641 285

v/s Ratio Prot c0.21 0.31 0.04 c0.35 c0.30 0.13 0.02 0.07

v/s Ratio Perm 0.23 0.04 0.01 c0.17

v/c Ratio 1.36 0.80 0.60 0.71 1.23 0.15 1.52 0.40 0.04 0.48 0.39 0.93

Uniform Delay, d1 67.5 44.1 39.7 74.2 57.5 43.2 64.0 41.1 36.1 74.2 57.7 64.5

Progression Factor 1.00 1.00 1.00 1.38 0.72 0.88 1.04 0.86 1.00 1.03 0.89 0.76

Incremental Delay, d2 174.0 5.1 4.4 17.7 111.6 0.6 240.2 0.1 0.0 2.2 0.4 34.9

Delay (s) 241.5 49.2 44.1 120.2 152.8 38.5 306.8 35.3 36.1 78.5 51.6 83.8

Level of Service F D D F F D F D D E D F

Approach Delay (s) 105.4 134.4 216.9 73.0

Approach LOS F F F E

Intersection Summary

HCM 2000 Control Delay 137.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.26

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 118.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Lane Group SEL SET SER NWL NWR NET NER SWL SWT

Lane Group Flow (vph) 650 225 225 6 14 400 108 97 50

v/c Ratio 0.80 0.21 0.21 0.06 0.04 0.26 0.14 0.20 0.03

Control Delay 54.6 0.4 0.4 58.0 0.2 3.0 0.4 21.1 20.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0

Total Delay 54.6 0.4 0.4 58.0 0.2 3.1 0.7 21.1 20.3

Queue Length 50th (ft) 261 0 0 5 0 7 0 39 10

Queue Length 95th (ft) 331 0 0 19 0 8 1 90 26

Internal Link Dist (ft) 377 190 349

Turn Bay Length (ft) 200 200 400

Base Capacity (vph) 871 1106 1106 381 573 1533 771 483 1837

Starvation Cap Reductn 0 0 0 0 0 421 343 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.20 0.20 0.02 0.02 0.36 0.25 0.20 0.03

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 650 0 450 6 0 14 0 400 108 97 50 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 0.85 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1504 1504 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.42 1.00

Satd. Flow (perm) 3433 1504 1504 1770 1583 3539 1583 778 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 650 0 450 6 0 14 0 400 108 97 50 0

RTOR Reduction (vph) 0 172 172 0 0 12 0 0 62 0 0 0

Lane Group Flow (vph) 650 53 53 6 0 2 0 400 46 97 50 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 30.9 30.9 30.9 6.4 16.2 54.9 54.9 61.9 61.9

Effective Green, g (s) 30.9 30.9 30.9 6.4 16.2 54.9 54.9 61.9 61.9

Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.12 0.42 0.42 0.48 0.48

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 815 357 357 87 197 1494 668 445 1685

v/s Ratio Prot c0.19 0.04 0.04 c0.00 0.00 c0.11 c0.02 0.01

v/s Ratio Perm 0.03 0.09

v/c Ratio 0.80 0.15 0.15 0.07 0.01 0.27 0.07 0.22 0.03

Uniform Delay, d1 46.6 39.2 39.2 59.0 49.9 24.5 22.3 19.3 18.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.10 0.01 1.00 1.00

Incremental Delay, d2 5.5 0.2 0.2 0.3 0.0 0.4 0.2 0.2 0.0

Delay (s) 52.1 39.4 39.4 59.3 49.9 2.9 0.4 19.5 18.1

Level of Service D D D E D A A B B

Approach Delay (s) 46.9 52.7 2.3 19.1

Approach LOS D D A B

Intersection Summary

HCM 2000 Control Delay 31.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report

Dewberry Page 1

Lane Group NWL NET SWT

Lane Group Flow (vph) 290 775 40

v/c Ratio 0.72 0.41 0.01

Control Delay 32.3 10.5 8.4

Queue Delay 0.0 0.0 0.0

Total Delay 32.3 10.5 8.4

Queue Length 50th (ft) 104 89 2

Queue Length 95th (ft) 167 143 7

Internal Link Dist (ft) 1324 350 136

Turn Bay Length (ft)

Base Capacity (vph) 503 1900 2730

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.58 0.41 0.01

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Rd Network 2:44 pm 2/22/2013 AM - Weekday Synchro 8 Report
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 40 250 775 0 0 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.88 1.00 1.00

Flt Protected 0.99 1.00 1.00

Satd. Flow (prot) 1635 3539 5085

Flt Permitted 0.99 1.00 1.00

Satd. Flow (perm) 1635 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 40 250 775 0 0 40

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 290 0 775 0 0 40

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 16.1 34.9 34.9

Effective Green, g (s) 16.1 34.9 34.9

Actuated g/C Ratio 0.25 0.54 0.54

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 404 1900 2730

v/s Ratio Prot c0.18 c0.22 0.01

v/s Ratio Perm

v/c Ratio 0.72 0.41 0.01

Uniform Delay, d1 22.4 8.9 7.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 6.0 0.7 0.0

Delay (s) 28.4 9.6 7.0

Level of Service C A A

Approach Delay (s) 28.4 9.6 7.0

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 48.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report
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Lane Group EBL NBL NBT SBT SBR

Lane Group Flow (vph) 70 150 1125 400 250

v/c Ratio 0.19 0.59 0.42 0.21 0.22

Control Delay 1.1 41.3 4.0 11.6 5.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.1 41.3 4.0 11.6 5.5

Queue Length 50th (ft) 0 71 78 38 10

Queue Length 95th (ft) 1 125 110 124 99

Internal Link Dist (ft) 455 930 1767

Turn Bay Length (ft) 300 300

Base Capacity (vph) 462 309 2685 1865 1194

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.15 0.49 0.42 0.21 0.21

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:33 pm 2/22/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 50 20 150 1125 400 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3340 1770 3539 3539 1583

Flt Permitted 0.97 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3340 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 50 20 150 1125 400 250

RTOR Reduction (vph) 65 0 0 0 0 100

Lane Group Flow (vph) 5 0 150 1125 400 150

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 5.8 11.5 60.7 42.2 48.0

Effective Green, g (s) 5.8 11.5 60.7 42.2 48.0

Actuated g/C Ratio 0.07 0.14 0.76 0.53 0.60

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 242 254 2685 1866 949

v/s Ratio Prot 0.00 c0.08 c0.32 0.11 c0.01

v/s Ratio Perm 0.08

v/c Ratio 0.02 0.59 0.42 0.21 0.16

Uniform Delay, d1 34.5 32.0 3.4 10.1 7.1

Progression Factor 1.00 1.00 1.00 1.08 9.10

Incremental Delay, d2 0.0 3.6 0.5 0.3 0.1

Delay (s) 34.5 35.7 3.9 11.2 64.4

Level of Service C D A B E

Approach Delay (s) 34.5 7.6 31.6

Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 200 575 200 750 1625 275 1750 550

v/c Ratio 0.85 0.38 0.83 0.58 0.79 0.89 0.79 0.35

Control Delay 117.8 0.7 115.6 14.1 57.6 113.0 33.0 0.6

Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0

Total Delay 117.8 0.7 115.6 14.3 57.6 113.0 33.0 0.6

Queue Length 50th (ft) 272 0 253 104 757 372 973 0

Queue Length 95th (ft) #393 0 #385 165 824 #516 1068 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 257 1530 260 1278 2051 337 2222 1584

Starvation Cap Reductn 0 0 0 125 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.78 0.38 0.77 0.65 0.79 0.82 0.79 0.35

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
17: Fairfax Co Pkwy & Loisdale Rd Site 46
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 200 575 200 0 750 0 1425 200 275 1750 550

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.98 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4871 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4871 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 200 575 200 0 750 0 1425 200 275 1750 550

RTOR Reduction (vph) 0 0 0 0 0 346 0 8 0 0 0 0

Lane Group Flow (vph) 0 200 575 200 0 404 0 1617 0 275 1750 550

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 27.6 210.0 29.6 73.3 88.1 36.7 131.8 210.0

Effective Green, g (s) 27.6 210.0 29.6 73.3 88.1 36.7 131.8 210.0

Actuated g/C Ratio 0.13 1.00 0.14 0.35 0.42 0.17 0.63 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 236 1530 241 939 2043 309 2222 1584

v/s Ratio Prot c0.11 c0.12 0.15 0.33 c0.16 c0.49

v/s Ratio Perm 0.38 0.35

v/c Ratio 0.85 0.38 0.83 0.43 0.79 0.89 0.79 0.35

Uniform Delay, d1 89.1 0.0 87.8 52.3 53.0 84.7 28.8 0.0

Progression Factor 1.00 1.00 1.02 0.86 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.3 0.7 21.3 0.4 3.2 25.8 2.9 0.6

Delay (s) 113.4 0.7 110.6 45.6 56.2 110.5 31.7 0.6

Level of Service F A F D E F C A

Approach Delay (s) 29.8 59.3 56.2 33.5

Approach LOS C E E C

Intersection Summary

HCM 2000 Control Delay 43.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 125 10 20 20 40 70 1125 30 100 2700 250

v/c Ratio 1.05 0.08 0.10 0.44 0.28 0.79 0.44 0.03 0.28 0.98 0.27

Control Delay 175.4 83.5 0.9 120.5 4.8 84.0 11.1 0.0 6.5 36.2 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.7 0.0

Total Delay 175.4 83.5 0.9 120.5 4.8 84.0 11.1 0.0 6.5 61.8 4.6

Queue Length 50th (ft) ~168 12 0 25 0 38 287 0 25 1614 42

Queue Length 95th (ft) #324 36 0 #62 0 #144 328 0 40 #1903 78

Internal Link Dist (ft) 602 1004 953 1235

Turn Bay Length (ft) 80 80 360 390 380

Base Capacity (vph) 119 133 209 45 143 89 2561 1169 352 2769 942

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 225 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.05 0.08 0.10 0.44 0.28 0.79 0.44 0.03 0.28 1.06 0.27

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 10 20 10 10 40 70 1125 30 100 2700 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1740 1516 1752 3505 1562 1752 3774 1237

Flt Permitted 0.95 1.00 1.00 0.98 1.00 0.03 1.00 1.00 0.22 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1740 1516 54 3505 1562 403 3774 1237

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 10 20 10 10 40 70 1125 30 100 2700 250

RTOR Reduction (vph) 0 0 19 0 0 39 0 0 8 0 0 36

Lane Group Flow (vph) 125 10 1 0 20 1 70 1125 22 100 2700 214

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 30%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 14.0 14.0 14.0 4.0 4.0 142.9 137.4 137.4 144.1 138.0 138.0

Effective Green, g (s) 14.0 14.0 14.0 4.0 4.0 142.9 137.4 137.4 144.1 138.0 138.0

Actuated g/C Ratio 0.07 0.07 0.07 0.02 0.02 0.75 0.72 0.72 0.76 0.73 0.73

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 119 133 111 36 31 89 2534 1129 348 2741 898

v/s Ratio Prot c0.08 0.01 c0.01 c0.02 0.32 0.01 c0.72

v/s Ratio Perm 0.00 0.00 0.57 0.01 0.21 0.17

v/c Ratio 1.05 0.08 0.01 0.56 0.03 0.79 0.44 0.02 0.29 0.99 0.24

Uniform Delay, d1 88.0 82.0 81.6 92.1 91.1 63.0 10.7 7.4 7.1 25.0 8.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 96.7 0.9 0.2 17.3 0.4 35.5 0.6 0.0 0.5 14.0 0.6

Delay (s) 184.7 82.8 81.8 109.4 91.5 98.5 11.3 7.4 7.5 39.0 9.2

Level of Service F F F F F F B A A D A

Approach Delay (s) 164.8 97.4 16.2 35.6

Approach LOS F F B D

Intersection Summary

HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 104.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 20 50 1200 100 175 2475

v/c Ratio 0.29 0.44 0.43 0.08 0.44 0.78

Control Delay 107.0 28.4 5.7 0.7 5.0 6.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 1.5

Total Delay 107.0 28.4 5.7 0.7 5.0 7.9

Queue Length 50th (ft) 27 0 226 0 25 562

Queue Length 95th (ft) 62 45 267 13 37 628

Internal Link Dist (ft) 56 3201 953

Turn Bay Length (ft) 350 405

Base Capacity (vph) 72 117 2823 1280 421 3168

Starvation Cap Reductn 0 0 0 0 0 473

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.43 0.43 0.08 0.42 0.92

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 50 1200 100 175 2475

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.21 1.00

Satd. Flow (perm) 1388 1242 3402 1522 382 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 50 1200 100 175 2475

RTOR Reduction (vph) 0 48 0 18 0 0

Lane Group Flow (vph) 20 2 1200 82 175 2475

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 8.5 8.5 172.9 172.9 188.0 188.0

Effective Green, g (s) 8.5 8.5 172.9 172.9 188.0 188.0

Actuated g/C Ratio 0.04 0.04 0.82 0.82 0.90 0.90

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 56 50 2800 1253 394 3123

v/s Ratio Prot c0.01 0.35 0.02 c0.71

v/s Ratio Perm 0.00 0.05 0.38

v/c Ratio 0.36 0.04 0.43 0.07 0.44 0.79

Uniform Delay, d1 98.1 96.8 5.1 3.5 3.0 4.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.0 0.7 0.5 0.1 0.8 2.2

Delay (s) 106.1 97.5 5.5 3.6 3.8 6.1

Level of Service F F A A A A

Approach Delay (s) 100.0 5.4 6.0

Approach LOS F A A

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 210.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 500 470 750 10 120 40 350 30 600

v/c Ratio 2.14 0.49 1.07 0.01 0.65 0.13 0.84 0.07 1.49

Control Delay 546.5 20.0 98.1 0.0 80.6 0.8 61.8 36.6 264.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 546.5 20.0 98.1 0.0 80.6 0.8 61.8 36.6 264.2

Queue Length 50th (ft) ~739 311 ~809 0 115 0 343 26 ~819

Queue Length 95th (ft) #963 431 #1133 0 178 0 m413 m38 m#993

Internal Link Dist (ft) 3024 1297 1097 1436

Turn Bay Length (ft) 220 380

Base Capacity (vph) 234 961 702 711 332 434 419 441 404

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 2.14 0.49 1.07 0.01 0.36 0.09 0.84 0.07 1.49

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 500 450 20 0 750 10 60 60 40 350 30 600

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1743 1823 1881 1599 1781 1552 1796 1891 1734

Flt Permitted 0.06 1.00 1.00 1.00 0.98 1.00 0.95 1.00 1.00

Satd. Flow (perm) 116 1823 1881 1599 1781 1552 1796 1891 1734

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 500 450 20 0 750 10 60 60 40 350 30 600

RTOR Reduction (vph) 0 1 0 0 0 6 0 0 36 0 0 0

Lane Group Flow (vph) 500 469 0 0 750 4 0 120 4 350 30 600

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 79.0 79.0 56.0 56.0 15.5 15.5 35.0 35.0 35.0

Effective Green, g (s) 79.0 79.0 56.0 56.0 15.5 15.5 35.0 35.0 35.0

Actuated g/C Ratio 0.53 0.53 0.37 0.37 0.10 0.10 0.23 0.23 0.23

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 234 960 702 596 184 160 419 441 404

v/s Ratio Prot c0.23 0.26 0.40 c0.07 0.19 0.02

v/s Ratio Perm c0.89 0.00 0.00 c0.35

v/c Ratio 2.14 0.49 1.07 0.01 0.65 0.03 0.84 0.07 1.49

Uniform Delay, d1 50.0 22.6 47.0 29.5 64.7 60.5 54.8 44.8 57.5

Progression Factor 0.71 0.78 1.00 1.00 1.00 1.00 0.87 0.81 0.89

Incremental Delay, d2 523.9 1.6 53.7 0.0 8.0 0.1 10.2 0.0 227.9

Delay (s) 559.4 19.2 100.7 29.5 72.7 60.5 58.1 36.1 278.9

Level of Service F B F C E E E D F

Approach Delay (s) 297.6 99.8 69.6 192.6

Approach LOS F F E F

Intersection Summary

HCM 2000 Control Delay 196.7 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 27.5

Intersection Capacity Utilization 109.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 825 450 450 625 450 425

v/c Ratio 0.56 0.49 0.79 0.28 0.86 0.30

Control Delay 28.9 12.8 69.8 19.7 65.6 17.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.9 12.8 69.8 19.7 65.6 17.8

Queue Length 50th (ft) 311 152 239 186 416 111

Queue Length 95th (ft) 406 251 m191 m161 505 123

Internal Link Dist (ft) 1397 2206 847

Turn Bay Length (ft) 400 500 300

Base Capacity (vph) 1480 923 640 2207 649 1487

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.49 0.70 0.28 0.69 0.29

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 825 450 450 625 450 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.97 0.95 1.00 0.88

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 3433 3539 1770 2787

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 3433 3539 1770 2787

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 825 450 450 625 450 425

RTOR Reduction (vph) 0 262 0 0 0 32

Lane Group Flow (vph) 825 188 450 625 450 393

Turn Type NA Perm Prot NA NA pt+ov

Protected Phases 2 1 6 4 4 1

Permitted Phases 2

Actuated Green, G (s) 62.7 62.7 24.8 93.5 44.5 75.3

Effective Green, g (s) 62.7 62.7 24.8 93.5 44.5 75.3

Actuated g/C Ratio 0.42 0.42 0.17 0.62 0.30 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1479 661 567 2205 525 1399

v/s Ratio Prot c0.23 c0.13 0.18 c0.25 0.14

v/s Ratio Perm 0.12

v/c Ratio 0.56 0.28 0.79 0.28 0.86 0.28

Uniform Delay, d1 33.1 28.8 60.1 12.9 49.8 21.7

Progression Factor 0.78 3.67 1.15 1.41 1.00 1.00

Incremental Delay, d2 1.3 0.9 0.7 0.0 13.0 0.1

Delay (s) 27.1 106.9 69.8 18.3 62.8 21.8

Level of Service C F E B E C

Approach Delay (s) 55.2 39.8 42.8

Approach LOS E D D

Intersection Summary

HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBT NBR

Lane Group Flow (vph) 20 1375 200 80 1075 30 10

v/c Ratio 0.05 0.50 0.16 0.25 0.36 0.29 0.06

Control Delay 1.4 3.6 0.2 1.7 5.6 73.7 0.7

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Total Delay 1.4 3.9 0.2 1.7 5.6 73.7 0.7

Queue Length 50th (ft) 1 57 0 8 251 29 0

Queue Length 95th (ft) m3 m68 m0 m5 m205 64 0

Internal Link Dist (ft) 603 592 815

Turn Bay Length (ft) 180 290 400 680

Base Capacity (vph) 444 2724 1262 362 2949 153 206

Starvation Cap Reductn 0 598 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.05 0.65 0.16 0.22 0.36 0.20 0.05

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 1375 200 80 1075 0 30 0 10 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 3504 1567 1787 3575 1770 1583

Flt Permitted 0.25 1.00 1.00 0.16 1.00 0.95 1.00

Satd. Flow (perm) 469 3504 1567 308 3575 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 1375 200 80 1075 0 30 0 10 0 0 0

RTOR Reduction (vph) 0 0 46 0 0 0 0 0 9 0 0 0

Lane Group Flow (vph) 20 1375 154 80 1075 0 0 30 1 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 118.9 115.3 115.3 124.9 118.3 7.6 7.6

Effective Green, g (s) 118.9 115.3 115.3 124.9 118.3 7.6 7.6

Actuated g/C Ratio 0.79 0.77 0.77 0.83 0.79 0.05 0.05

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0

Lane Grp Cap (vph) 402 2693 1204 321 2819 89 80

v/s Ratio Prot 0.00 c0.39 c0.01 c0.30

v/s Ratio Perm 0.04 0.10 0.20 0.02 0.00

v/c Ratio 0.05 0.51 0.13 0.25 0.38 0.34 0.01

Uniform Delay, d1 3.3 6.6 4.5 3.9 4.8 68.8 67.6

Progression Factor 0.58 0.45 0.03 0.72 1.14 1.00 1.00

Incremental Delay, d2 0.0 0.5 0.2 0.0 0.0 2.2 0.0

Delay (s) 2.0 3.5 0.3 2.8 5.5 71.0 67.6

Level of Service A A A A A E E

Approach Delay (s) 3.1 5.3 70.2 0.0

Approach LOS A A E A

Intersection Summary

HCM 2000 Control Delay 5.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-608 Transportation Impact Analysis



Queues 2017 AM - Alt 1
6: Beulah St & Telegraph Rd Site 52

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 350 900 200 175 300 275 100 10 450 450 200

v/c Ratio 0.72 0.49 0.22 0.57 0.16 0.24 0.43 0.02 1.43 0.53 0.25

Control Delay 70.3 24.2 3.4 77.1 24.5 0.9 72.8 0.1 248.3 49.5 1.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 70.3 24.2 3.4 77.1 24.5 0.9 72.8 0.1 248.3 49.5 1.6

Queue Length 50th (ft) 171 287 3 93 68 4 50 0 ~507 183 2

Queue Length 95th (ft) 220 376 47 132 98 14 82 0 #691 194 13

Internal Link Dist (ft) 1562 603 1172 469

Turn Bay Length (ft) 440 360 365 410 360 300 290

Base Capacity (vph) 492 1835 916 307 1825 1157 1074 581 314 1347 801

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.49 0.22 0.57 0.16 0.24 0.09 0.02 1.43 0.33 0.25

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Appendix D D-609 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
6: Beulah St & Telegraph Rd Site 52

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 350 900 200 175 300 275 0 100 10 450 450 200

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3541 3468 1552 3519 3819 1623 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 0.40 1.00 1.00

Satd. Flow (perm) 3541 3468 1552 3519 3819 1623 3664 1639 757 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 350 900 200 175 300 275 0 100 10 450 450 200

RTOR Reduction (vph) 0 0 91 0 0 109 0 0 8 0 0 125

Lane Group Flow (vph) 350 900 109 175 300 166 0 100 2 450 450 75

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 20.7 79.4 79.4 13.0 71.7 90.7 9.6 22.6 35.6 35.6 56.3

Effective Green, g (s) 20.7 79.4 79.4 13.0 71.7 90.7 9.6 22.6 35.6 35.6 56.3

Actuated g/C Ratio 0.14 0.53 0.53 0.09 0.48 0.60 0.06 0.15 0.24 0.24 0.38

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 488 1835 821 304 1825 981 234 246 312 856 606

v/s Ratio Prot c0.10 c0.26 0.05 0.08 0.02 0.03 0.00 c0.18 0.12 0.02

v/s Ratio Perm 0.07 0.08 0.00 c0.16 0.03

v/c Ratio 0.72 0.49 0.13 0.58 0.16 0.17 0.43 0.01 1.44 0.53 0.12

Uniform Delay, d1 61.8 22.4 17.9 65.8 22.2 13.1 67.6 54.2 54.6 49.8 30.7

Progression Factor 1.00 1.00 1.00 1.07 1.05 0.33 1.00 1.00 0.95 0.95 0.32

Incremental Delay, d2 5.0 0.9 0.1 2.5 0.2 0.1 1.3 0.0 214.9 0.5 0.1

Delay (s) 66.8 23.4 17.9 72.9 23.6 4.4 68.8 54.2 267.0 47.9 9.8

Level of Service E C B E C A E D F D A

Approach Delay (s) 33.1 28.0 67.5 130.6

Approach LOS C C E F

Intersection Summary

HCM 2000 Control Delay 64.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-610 Transportation Impact Analysis



Queues 2017 AM - Alt 1
7: Telegraph Rd & Newington Rd Site 53

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT WBT SBL

Lane Group Flow (vph) 70 1075 440 235

v/c Ratio 0.14 0.56 0.35 0.54

Control Delay 7.4 9.9 15.6 20.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 7.4 9.9 15.6 20.7

Queue Length 50th (ft) 10 109 56 55

Queue Length 95th (ft) 30 192 108 117

Internal Link Dist (ft) 2661 1814 972

Turn Bay Length (ft) 275

Base Capacity (vph) 578 3480 3413 1547

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.12 0.31 0.13 0.15

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
7: Telegraph Rd & Newington Rd Site 53

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 70 1075 0 350 90 225 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 6.5 7.0

Lane Util. Factor 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.97 0.99

Flt Protected 0.95 1.00 1.00 0.95

Satd. Flow (prot) 1744 3480 3414 1857

Flt Permitted 0.37 1.00 1.00 0.95

Satd. Flow (perm) 681 3480 3414 1857

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 1075 0 350 90 225 10

RTOR Reduction (vph) 0 0 0 19 0 50 0

Lane Group Flow (vph) 70 1075 0 421 0 185 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 33.4 33.4 20.6 11.9

Effective Green, g (s) 33.4 33.4 20.6 11.9

Actuated g/C Ratio 0.57 0.57 0.35 0.20

Clearance Time (s) 7.0 6.5 6.5 7.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0

Lane Grp Cap (vph) 491 1976 1196 375

v/s Ratio Prot 0.01 c0.31 0.12 c0.10

v/s Ratio Perm 0.07

v/c Ratio 0.14 0.54 0.35 0.49

Uniform Delay, d1 6.2 7.9 14.2 20.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.2 1.0

Delay (s) 6.3 8.2 14.3 21.8

Level of Service A A B C

Approach Delay (s) 8.1 14.3 21.8

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 58.8 Sum of lost time (s) 20.5

Intersection Capacity Utilization 64.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1125 250 70 275 137 138 175

v/c Ratio 0.54 0.31 0.19 0.11 0.56 0.57 0.46

Control Delay 20.9 3.4 25.3 13.7 44.1 44.2 9.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.9 3.4 25.3 13.7 44.1 44.2 9.4

Queue Length 50th (ft) 171 0 33 40 77 78 0

Queue Length 95th (ft) 213 43 66 92 130 131 53

Internal Link Dist (ft) 2158 451 781

Turn Bay Length (ft) 260 190 525 500

Base Capacity (vph) 2097 798 371 2510 331 331 452

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.54 0.31 0.19 0.11 0.41 0.42 0.39

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1125 250 70 275 0 0 0 0 275 0 175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1656 1560

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1656 1560

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1125 250 70 275 0 0 0 0 275 0 175

RTOR Reduction (vph) 0 0 146 0 0 0 0 0 0 0 0 149

Lane Group Flow (vph) 0 1125 104 70 275 0 0 0 0 137 138 26

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 6 4 4

Permitted Phases 2 4

Actuated Green, G (s) 37.5 37.5 18.7 63.2 13.3 13.3 13.3

Effective Green, g (s) 37.5 37.5 18.7 63.2 13.3 13.3 13.3

Actuated g/C Ratio 0.42 0.42 0.21 0.70 0.15 0.15 0.15

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2097 652 371 2510 244 244 230

v/s Ratio Prot c0.22 c0.04 0.08 0.08 c0.08

v/s Ratio Perm 0.07 0.02

v/c Ratio 0.54 0.16 0.19 0.11 0.56 0.57 0.11

Uniform Delay, d1 19.7 16.4 29.4 4.3 35.6 35.7 33.2

Progression Factor 1.00 1.00 0.76 2.87 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 1.1 0.1 2.9 3.0 0.2

Delay (s) 20.7 16.9 23.6 12.5 38.6 38.7 33.5

Level of Service C B C B D D C

Approach Delay (s) 20.0 14.7 0.0 36.6

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT WBT WBR NBT NBR

Lane Group Flow (vph) 475 900 300 250 10 30

v/c Ratio 0.59 0.30 0.16 0.27 0.07 0.23

Control Delay 34.1 0.3 14.3 3.2 38.1 42.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.1 0.3 14.3 3.2 38.1 42.4

Queue Length 50th (ft) 59 0 51 0 5 16

Queue Length 95th (ft) 52 1 87 45 21 42

Internal Link Dist (ft) 451 1741 948

Turn Bay Length (ft) 184 280 215

Base Capacity (vph) 800 2993 1830 940 700 626

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.30 0.16 0.27 0.01 0.05

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 475 900 0 0 300 250 10 0 30 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1752 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1752 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 475 900 0 0 300 250 10 0 30 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 130 0 0 0 0 0 0

Lane Group Flow (vph) 475 900 0 0 300 120 0 10 30 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 21.2 71.5 43.3 43.3 5.0 5.0

Effective Green, g (s) 21.2 71.5 43.3 43.3 5.0 5.0

Actuated g/C Ratio 0.24 0.79 0.48 0.48 0.06 0.06

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 800 2783 1719 769 97 87

v/s Ratio Prot c0.14 c0.26 0.08 0.01 c0.02

v/s Ratio Perm 0.08

v/c Ratio 0.59 0.32 0.17 0.16 0.10 0.34

Uniform Delay, d1 30.6 2.6 13.2 13.1 40.4 40.9

Progression Factor 1.03 0.04 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.3 0.2 0.4 0.5 2.4

Delay (s) 32.8 0.4 13.4 13.5 40.8 43.3

Level of Service C A B B D D

Approach Delay (s) 11.6 13.5 42.7 0.0

Approach LOS B B D A

Intersection Summary

HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 10 20 18 106 106 10 700 300 1400 650 30

v/c Ratio 0.15 0.27 0.21 0.65 0.11 0.16 0.67 0.50 0.84 0.23 0.02

Control Delay 121.2 80.7 115.7 42.9 4.8 121.4 69.6 27.1 51.1 5.6 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 121.2 80.7 115.7 42.9 4.8 121.4 69.6 27.1 51.1 5.6 0.0

Queue Length 50th (ft) 13 13 25 17 9 13 422 119 870 87 0

Queue Length 95th (ft) 45 56 71 112 43 45 661 283 1094 175 0

Internal Link Dist (ft) 1005 682 1789 2364

Turn Bay Length (ft) 170 310 390 390 470 495

Base Capacity (vph) 65 73 173 235 1196 64 1345 716 2360 3196 1436

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.27 0.10 0.45 0.09 0.16 0.52 0.42 0.59 0.20 0.02

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 10 20 10 200 10 700 300 1400 650 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Frt 1.00 0.93 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1740 1732 1513 1550 1752 3504 1567 3399 3504 1567

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 1740 1732 1513 1550 1752 3504 1567 3399 3504 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 10 10 20 10 200 10 700 300 1400 650 30

RTOR Reduction (vph) 0 10 0 0 90 44 0 0 128 0 0 6

Lane Group Flow (vph) 10 10 0 18 16 62 10 700 172 1400 650 24

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.2 5.2 9.9 9.9 110.2 2.2 66.7 66.7 100.3 164.8 164.8

Effective Green, g (s) 5.2 5.2 9.9 9.9 110.2 2.2 66.7 66.7 100.3 164.8 164.8

Actuated g/C Ratio 0.02 0.02 0.05 0.05 0.52 0.01 0.32 0.32 0.48 0.78 0.78

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0

Lane Grp Cap (vph) 44 43 81 71 864 18 1112 497 1622 2748 1229

v/s Ratio Prot 0.01 c0.01 0.01 c0.01 0.03 0.01 c0.20 c0.41 0.19

v/s Ratio Perm 0.01 0.11 0.02

v/c Ratio 0.23 0.24 0.22 0.23 0.07 0.56 0.63 0.35 0.86 0.24 0.02

Uniform Delay, d1 100.5 100.5 96.4 96.4 24.7 103.5 61.2 55.0 48.8 6.0 5.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 2.9 1.4 1.7 0.0 32.3 1.6 0.9 5.2 0.1 0.0

Delay (s) 103.1 103.4 97.8 98.1 24.7 135.8 62.8 55.9 54.0 6.1 5.0

Level of Service F F F F C F E E D A A

Approach Delay (s) 103.3 64.3 61.4 38.3

Approach LOS F E E D

Intersection Summary

HCM 2000 Control Delay 47.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 210.1 Sum of lost time (s) 28.0

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 125 2285 10 600 275 10 100 70

v/c Ratio 0.70 0.60 0.12 0.19 0.25 0.02 0.61 0.22

Control Delay 87.2 7.3 72.0 13.5 2.5 0.1 80.4 1.7

Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 87.2 7.6 72.0 13.5 2.5 0.1 80.4 1.7

Queue Length 50th (ft) 127 73 10 77 0 0 96 0

Queue Length 95th (ft) m159 492 31 140 46 0 156 0

Internal Link Dist (ft) 452 967 434 639

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 214 3792 82 3200 1098 703 436 527

Starvation Cap Reductn 0 806 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.58 0.77 0.12 0.19 0.25 0.01 0.23 0.13

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 2275 10 10 600 275 0 0 10 100 0 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.86 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 5133 1770 5085 1583 1611 1770 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1787 5133 1770 5085 1583 1611 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 2275 10 10 600 275 0 0 10 100 0 70

RTOR Reduction (vph) 0 0 0 0 0 110 0 10 0 0 0 64

Lane Group Flow (vph) 125 2285 0 10 600 165 0 0 0 0 100 6

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 15.1 102.5 2.8 90.2 90.2 2.8 13.9 13.9

Effective Green, g (s) 15.1 102.5 2.8 90.2 90.2 2.8 13.9 13.9

Actuated g/C Ratio 0.10 0.68 0.02 0.60 0.60 0.02 0.09 0.09

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 179 3507 33 3057 951 30 164 146

v/s Ratio Prot c0.07 c0.45 0.01 0.12 c0.00 c0.06

v/s Ratio Perm 0.10 0.00

v/c Ratio 0.70 0.65 0.30 0.20 0.17 0.01 0.61 0.04

Uniform Delay, d1 65.2 13.6 72.6 13.5 13.3 72.2 65.4 62.0

Progression Factor 1.08 0.54 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 0.8 5.1 0.1 0.4 0.1 6.3 0.1

Delay (s) 79.9 8.1 77.8 13.7 13.7 72.3 71.7 62.1

Level of Service E A E B B E E E

Approach Delay (s) 11.9 14.4 72.3 67.8

Approach LOS B B E E

Intersection Summary

HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 975 1375 40 30 775 575 10 30 126 129 70

v/c Ratio 0.76 0.66 0.06 0.09 0.69 0.79 0.07 0.21 0.47 0.48 0.19

Control Delay 47.0 36.9 0.1 53.2 49.2 33.6 70.4 54.7 64.5 64.5 1.1

Queue Delay 0.0 0.0 0.0 0.0 9.9 8.8 0.0 0.0 0.0 0.0 0.0

Total Delay 47.0 36.9 0.1 53.2 59.1 42.4 70.4 54.7 64.5 64.5 1.1

Queue Length 50th (ft) 435 413 0 25 265 294 10 19 123 126 0

Queue Length 95th (ft) 599 433 0 73 354 527 32 58 200 204 0

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 1353 2843 930 331 1131 724 435 442 524 532 594

Starvation Cap Reductn 0 0 0 0 328 120 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.72 0.48 0.04 0.09 0.97 0.95 0.02 0.07 0.24 0.24 0.12

Intersection Summary

Appendix D D-621 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 975 1375 40 30 775 575 10 20 10 225 30 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1770 1706 1730 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1770 1706 1730 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 975 1375 40 30 775 575 10 20 10 225 30 70

RTOR Reduction (vph) 0 0 24 0 0 373 0 9 0 0 0 59

Lane Group Flow (vph) 975 1375 16 30 775 202 10 21 0 126 129 11

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 55.4 60.7 60.7 28.1 33.4 33.4 8.9 8.9 23.3 23.3 23.3

Effective Green, g (s) 55.4 60.7 60.7 28.1 33.4 33.4 8.9 8.9 23.3 23.3 23.3

Actuated g/C Ratio 0.37 0.40 0.40 0.19 0.22 0.22 0.06 0.06 0.16 0.16 0.16

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1280 2078 647 328 1120 348 105 105 264 268 249

v/s Ratio Prot c0.28 0.27 0.02 c0.15 0.01 c0.01 0.07 c0.07

v/s Ratio Perm 0.01 0.13 0.01

v/c Ratio 0.76 0.66 0.03 0.09 0.69 0.58 0.10 0.20 0.48 0.48 0.04

Uniform Delay, d1 41.5 36.3 26.9 50.4 53.6 52.0 66.7 67.1 57.8 57.8 53.9

Progression Factor 1.00 1.00 1.00 0.82 0.83 2.33 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.8 0.0 0.1 1.9 2.4 0.5 1.3 1.4 1.4 0.1

Delay (s) 44.3 37.1 26.9 41.6 46.2 123.8 67.3 68.4 59.2 59.2 53.9

Level of Service D D C D D F E E E E D

Approach Delay (s) 39.9 78.4 68.1 58.1

Approach LOS D E E E

Intersection Summary

HCM 2000 Control Delay 54.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBT SBU SBT SBR

Lane Group Flow (vph) 1175 10 2350 10 500 325

v/c Ratio 0.95 0.02 0.86 0.23 0.17 0.31

Control Delay 77.0 1.4 24.0 89.6 39.1 22.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 77.0 1.4 24.0 89.6 39.1 22.2

Queue Length 50th (ft) 764 0 849 14 180 172

Queue Length 95th (ft) 865 3 1085 m41 204 249

Internal Link Dist (ft) 1564 126 1018

Turn Bay Length (ft) 315

Base Capacity (vph) 1278 609 2741 44 2863 1033

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.92 0.02 0.86 0.23 0.17 0.31

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-623 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 1
31: Richmond Hwy & Lorton Rd Site 60

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 1175 10 0 2350 10 500 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 5085 1770 5085 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1175 10 0 2350 10 500 325

RTOR Reduction (vph) 0 6 0 0 0 0 142

Lane Group Flow (vph) 1175 4 0 2350 10 500 183

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 72.4 72.4 103.6 2.0 112.6 112.6

Effective Green, g (s) 72.4 72.4 103.6 2.0 112.6 112.6

Actuated g/C Ratio 0.36 0.36 0.52 0.01 0.56 0.56

Clearance Time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 1242 573 2634 17 2862 891

v/s Ratio Prot c0.34 c0.46 0.01 0.10

v/s Ratio Perm 0.00 c0.12

v/c Ratio 0.95 0.01 0.89 0.59 0.17 0.21

Uniform Delay, d1 61.9 40.8 43.2 98.6 21.2 21.6

Progression Factor 1.00 1.00 0.52 0.81 1.81 11.80

Incremental Delay, d2 14.4 0.0 3.6 42.7 0.1 0.5

Delay (s) 76.3 40.8 26.0 122.6 38.6 255.3

Level of Service E D C F D F

Approach Delay (s) 76.0 26.0 123.9

Approach LOS E C F

Intersection Summary

HCM 2000 Control Delay 58.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBT SBR

Lane Group Flow (vph) 109 3723 734 136 222 224 98

v/c Ratio 0.55 0.94 0.17 0.10 0.83 0.67 0.22

Control Delay 101.3 26.2 4.6 0.1 104.8 56.0 8.8

Queue Delay 0.0 44.6 0.0 0.0 0.4 0.4 0.0

Total Delay 101.3 70.8 4.6 0.1 105.2 56.4 8.8

Queue Length 50th (ft) 73 1377 31 0 303 187 0

Queue Length 95th (ft) 110 #1885 41 0 394 286 51

Internal Link Dist (ft) 1701 1154 995

Turn Bay Length (ft) 575 435

Base Capacity (vph) 214 3941 4383 1404 378 431 457

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 755 0 0 20 33 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 1.17 0.17 0.10 0.62 0.56 0.21

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 100 3425 0 0 0 675 125 0 0 0 400 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Lane Util. Factor 0.97 0.91 0.86 1.00 0.95 0.91

Frt 1.00 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95

Satd. Flow (prot) 3433 5085 6408 1583 1681 1606

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95

Satd. Flow (perm) 3433 5085 6408 1583 1681 1606

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 3723 0 0 0 734 136 0 0 0 435 0

RTOR Reduction (vph) 0 0 0 0 0 0 21 0 0 0 0 76

Lane Group Flow (vph) 109 3723 0 0 0 734 115 0 0 0 222 148

Turn Type Prot NA custom NA pm+ov Split Split NA

Protected Phases 1 6 2 4 3 3 4 4

Permitted Phases 5 2

Actuated Green, G (s) 11.7 155.0 136.8 168.8 32.0 32.0

Effective Green, g (s) 11.7 155.0 136.8 168.8 32.0 32.0

Actuated g/C Ratio 0.06 0.78 0.68 0.84 0.16 0.16

Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Vehicle Extension (s) 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 200 3940 4383 1387 268 256

v/s Ratio Prot 0.03 c0.73 0.11 0.01 c0.13 0.09

v/s Ratio Perm 0.06

v/c Ratio 0.55 0.94 0.17 0.08 0.83 0.58

Uniform Delay, d1 91.6 18.9 11.3 2.6 81.3 77.8

Progression Factor 1.00 1.00 0.37 0.00 1.00 1.00

Incremental Delay, d2 3.0 6.3 0.1 0.0 18.6 3.2

Delay (s) 94.6 25.2 4.3 0.0 99.9 80.9

Level of Service F C A A F F

Approach Delay (s) 27.1 3.6 0.0 85.3

Approach LOS C A A F

Intersection Summary

HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 100

Ideal Flow (vphpl) 1900

Total Lost time (s) 6.5

Lane Util. Factor 0.95

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1504

Flt Permitted 1.00

Satd. Flow (perm) 1504

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 109

RTOR Reduction (vph) 77

Lane Group Flow (vph) 21

Turn Type pm+ov

Protected Phases 1

Permitted Phases 4

Actuated Green, G (s) 43.7

Effective Green, g (s) 43.7

Actuated g/C Ratio 0.22

Clearance Time (s) 6.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 377

v/s Ratio Prot 0.00

v/s Ratio Perm 0.01

v/c Ratio 0.06

Uniform Delay, d1 61.8

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 61.9

Level of Service E

Approach Delay (s)

Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 1087 3353 11 598 109 43 163 217 43 22 245

v/c Ratio 0.67 0.92 0.18 0.27 0.16 0.20 0.73 0.70 0.25 0.24 0.09

Control Delay 54.5 35.6 117.1 47.8 5.2 79.4 102.8 42.7 95.2 97.8 0.1

Queue Delay 0.0 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.5 70.6 117.1 47.8 5.2 79.4 102.8 42.7 95.2 97.8 0.1

Queue Length 50th (ft) 401 1556 14 170 0 52 211 104 28 28 0

Queue Length 95th (ft) m438 #1838 43 192 41 94 291 202 54 66 0

Internal Link Dist (ft) 1154 740 701 434

Turn Bay Length (ft) 800 415 350 195 195 240 300

Base Capacity (vph) 1621 3629 61 2222 678 380 400 447 171 93 2787

Starvation Cap Reductn 0 514 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 1.08 0.18 0.27 0.16 0.11 0.41 0.49 0.25 0.24 0.09

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1000 3075 10 10 550 100 40 150 200 40 20 225

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.94 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.88

Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 4990 5083 1770 6408 1583 1770 1863 1583 3433 1863 2787

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 4990 5083 1770 6408 1583 1770 1863 1583 3433 1863 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1087 3342 11 11 598 109 43 163 217 43 22 245

RTOR Reduction (vph) 0 0 0 0 0 70 0 0 120 0 0 0

Lane Group Flow (vph) 1087 3353 0 11 598 39 43 163 97 43 22 245

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA Free

Protected Phases 1 3 3 6! 5! 2 8 7 7 8 8

Permitted Phases 2 7 Free

Actuated Green, G (s) 69.2 137.2 2.8 63.8 71.8 24.0 24.0 24.0 8.0 8.0 200.0

Effective Green, g (s) 69.2 137.2 2.8 63.8 71.8 24.0 24.0 24.0 8.0 8.0 200.0

Actuated g/C Ratio 0.35 0.69 0.01 0.32 0.36 0.12 0.12 0.12 0.04 0.04 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 1726 3486 24 2044 568 212 223 189 137 74 2787

v/s Ratio Prot c0.22 c0.66 0.01 0.09 0.00 0.02 c0.09 c0.01 0.01

v/s Ratio Perm 0.02 0.06 0.09

v/c Ratio 0.63 0.96 0.46 0.29 0.07 0.20 0.73 0.51 0.31 0.30 0.09

Uniform Delay, d1 54.7 29.0 97.8 51.1 42.1 79.4 84.9 82.5 93.3 93.3 0.0

Progression Factor 1.18 1.30 1.18 0.97 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 4.8 13.1 0.4 0.1 0.6 12.4 3.1 1.8 3.1 0.1

Delay (s) 64.9 42.4 128.2 50.2 41.9 80.0 97.3 85.7 95.1 96.3 0.1

Level of Service E D F D D F F F F F A

Approach Delay (s) 47.9 50.1 89.6 20.1

Approach LOS D D F C

Intersection Summary

HCM 2000 Control Delay 49.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 35.0

Intersection Capacity Utilization 100.1% ICU Level of Service G

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group

Appendix D D-629 Transportation Impact Analysis



Queues 2017 AM - Alt 1
28: Richmond Hwy & Fairfax Co Pkwy Site 63

Build 2020   AM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBL EBT WBT WBR SBL SBR

Lane Group Flow (vph) 435 2582 707 788 571 22

v/c Ratio 0.81 0.68 0.25 0.37 0.64 0.02

Control Delay 85.6 13.2 8.6 5.9 71.9 32.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 85.6 13.2 8.6 5.9 71.9 32.5

Queue Length 50th (ft) 260 556 125 226 221 9

Queue Length 95th (ft) 312 604 57 64 265 19

Internal Link Dist (ft) 3908 1326 784

Turn Bay Length (ft) 600 800 550

Base Capacity (vph) 743 3796 2804 2187 970 1014

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.68 0.25 0.36 0.59 0.02

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 400 2375 650 725 525 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.91 0.91 0.88 0.94 0.88

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 5085 2787 4990 2787

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 5085 5085 2787 4990 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 435 2582 707 788 571 22

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 435 2582 707 788 571 22

Turn Type Prot NA NA pt+ov NA pm+ov

Protected Phases 1 6 2 2 4 4 1

Permitted Phases 4

Actuated Green, G (s) 28.1 134.4 99.3 137.9 32.1 60.2

Effective Green, g (s) 28.1 134.4 99.3 137.9 32.1 60.2

Actuated g/C Ratio 0.16 0.75 0.55 0.77 0.18 0.33

Clearance Time (s) 7.0 6.5 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.5 3.0

Lane Grp Cap (vph) 535 3796 2805 2135 889 1040

v/s Ratio Prot c0.13 c0.51 0.14 0.28 c0.11 0.00

v/s Ratio Perm 0.00

v/c Ratio 0.81 0.68 0.25 0.37 0.64 0.02

Uniform Delay, d1 73.4 11.7 21.0 6.9 68.6 40.2

Progression Factor 1.00 1.00 0.38 0.77 1.00 1.00

Incremental Delay, d2 9.2 1.0 0.2 0.1 1.7 0.0

Delay (s) 82.6 12.7 8.2 5.4 70.3 40.2

Level of Service F B A A E D

Approach Delay (s) 22.8 6.7 69.2

Approach LOS C A E

Intersection Summary

HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-631 Transportation Impact Analysis



Queues 2017 AM - Alt 1
27: Pohick Rd/Backlick Rd & Richmond Hwy Site 64
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 11 2310 978 109 1304 43 106 52 109 76 11

v/c Ratio 0.16 0.77 0.60 0.68 0.37 0.04 0.48 0.45 0.66 0.44 0.04

Control Delay 100.3 29.1 23.4 99.0 6.4 1.3 87.1 82.5 95.8 82.4 0.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 100.3 29.1 23.4 99.0 6.4 1.3 87.1 82.5 95.8 82.4 0.3

Queue Length 50th (ft) 13 831 424 129 172 0 67 58 126 86 0

Queue Length 95th (ft) m21 973 616 206 269 13 103 113 193 141 0

Internal Link Dist (ft) 1326 2726 1066 653

Turn Bay Length (ft) 345 225 500 1000 125

Base Capacity (vph) 69 2994 1641 178 3485 1116 223 116 292 307 384

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.77 0.60 0.61 0.37 0.04 0.48 0.45 0.37 0.25 0.03

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 2125 900 100 1200 40 125 10 10 100 70 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 0.88 1.00 0.91 1.00 0.91 0.91 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 2787 1770 5085 1583 3221 1595 1593 1676 1478

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1770 5085 2787 1770 5085 1583 3221 1595 1593 1676 1478

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 2310 978 109 1304 43 136 11 11 109 76 11

RTOR Reduction (vph) 0 0 0 0 0 14 0 6 0 0 0 10

Lane Group Flow (vph) 11 2310 978 109 1304 29 106 46 0 109 76 1

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 6 3

Actuated Green, G (s) 2.9 106.0 106.0 16.3 119.4 119.4 12.5 12.5 18.7 18.7 18.7

Effective Green, g (s) 2.9 106.0 106.0 16.3 119.4 119.4 12.5 12.5 18.7 18.7 18.7

Actuated g/C Ratio 0.02 0.59 0.59 0.09 0.66 0.66 0.07 0.07 0.10 0.10 0.10

Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 28 2994 1641 160 3373 1050 223 110 165 174 153

v/s Ratio Prot 0.01 c0.45 c0.06 0.26 c0.03 0.03 c0.07 0.05

v/s Ratio Perm 0.35 0.02 0.00

v/c Ratio 0.39 0.77 0.60 0.68 0.39 0.03 0.48 0.42 0.66 0.44 0.01

Uniform Delay, d1 87.7 27.9 23.4 79.3 13.7 10.4 80.6 80.3 77.6 75.7 72.3

Progression Factor 1.15 0.93 0.88 0.99 0.46 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.3 1.5 1.2 11.9 0.3 0.0 2.2 3.5 10.4 2.4 0.0

Delay (s) 109.9 27.4 21.8 90.8 6.6 10.4 82.8 83.8 88.0 78.1 72.4

Level of Service F C C F A B F F F E E

Approach Delay (s) 26.0 13.0 83.1 83.3

Approach LOS C B F F

Intersection Summary

HCM 2000 Control Delay 26.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 75.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
26: Richmond Hwy & Belvoir Rd Site 65

Build 2020   AM Peak Hour Synchro 8 Report
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET NWL NWT

Lane Group Flow (vph) 190 1766 543 299 1141 870 245 54 65 131

v/c Ratio 0.68 0.57 0.46 0.77 0.35 0.71 0.75 0.35 0.19 0.70

Control Delay 127.5 7.0 2.5 88.4 12.8 14.2 83.8 32.2 64.7 39.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0

Total Delay 127.5 7.0 2.5 88.4 12.8 14.5 83.8 32.2 64.7 39.6

Queue Length 50th (ft) 120 310 53 185 144 210 137 12 34 26

Queue Length 95th (ft) m157 277 59 226 203 301 177 60 57 101

Internal Link Dist (ft) 620 1066 310 883

Turn Bay Length (ft) 410 500 410 1000 200 200

Base Capacity (vph) 309 3090 1174 440 3253 1231 328 171 458 244

Starvation Cap Reductn 0 0 0 0 0 68 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.61 0.57 0.46 0.68 0.35 0.75 0.75 0.32 0.14 0.54

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 175 1625 500 275 1050 800 225 10 40 60 20 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 0.97 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.88 1.00 0.88

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 1640 3433 1630

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.35 1.00 0.72 1.00

Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 1279 1640 2608 1630

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 190 1766 543 299 1141 870 245 11 43 65 22 109

RTOR Reduction (vph) 0 0 217 0 0 224 0 40 0 0 103 0

Lane Group Flow (vph) 190 1766 326 299 1141 646 245 14 0 65 28 0

Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 14.7 108.0 108.0 20.4 113.7 113.7 24.3 11.3 22.9 10.6

Effective Green, g (s) 14.7 108.0 108.0 20.4 113.7 113.7 24.3 11.3 22.9 10.6

Actuated g/C Ratio 0.08 0.60 0.60 0.11 0.63 0.63 0.14 0.06 0.13 0.06

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 280 3051 949 389 3212 999 328 102 388 95

v/s Ratio Prot 0.06 0.35 c0.09 0.22 c0.05 0.01 0.01 0.02

v/s Ratio Perm 0.21 c0.41 c0.05 0.01

v/c Ratio 0.68 0.58 0.34 0.77 0.36 0.65 0.75 0.13 0.17 0.30

Uniform Delay, d1 80.4 22.1 18.1 77.5 15.7 20.7 72.7 79.7 69.9 81.1

Progression Factor 1.48 0.29 1.23 0.98 0.80 1.85 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.3 0.5 0.6 8.4 0.3 3.1 9.0 0.6 0.2 1.8

Delay (s) 123.4 7.0 22.9 84.2 12.9 41.3 81.6 80.3 70.1 82.9

Level of Service F A C F B D F F E F

Approach Delay (s) 19.3 32.8 81.4 78.7

Approach LOS B C F E

Intersection Summary

HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 1
3: Richmond Hwy & Woodlawn Rd Site 66

Build 2020   AM Peak Hour Synchro 8 Report
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Lane Group EBL EBT WBT

Lane Group Flow (vph) 11 1957 2255

v/c Ratio 0.15 0.38 0.48

Control Delay 83.8 0.2 1.5

Queue Delay 0.0 0.0 0.0

Total Delay 83.8 0.2 1.5

Queue Length 50th (ft) 13 0 43

Queue Length 95th (ft) m24 0 9

Internal Link Dist (ft) 1066 1427

Turn Bay Length (ft) 550

Base Capacity (vph) 89 5162 4746

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.12 0.38 0.48

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 1800 2075 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) -3% 4% 0%

Total Lost time (s) 7.0 6.5 6.5

Lane Util. Factor 1.00 0.91 0.91

Frt 1.00 1.00 1.00

Flt Protected 0.95 1.00 1.00

Satd. Flow (prot) 1796 5162 4984

Flt Permitted 0.95 1.00 1.00

Satd. Flow (perm) 1796 5162 4984

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 1957 2255 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 11 1957 2255 0 0 0

Turn Type Prot NA NA Perm Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 3.2 180.0 163.3

Effective Green, g (s) 3.2 180.0 163.3

Actuated g/C Ratio 0.02 1.00 0.91

Clearance Time (s) 7.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 31 5162 4521

v/s Ratio Prot 0.01 c0.38 c0.45

v/s Ratio Perm

v/c Ratio 0.35 0.38 0.50

Uniform Delay, d1 87.4 0.0 1.4

Progression Factor 0.96 1.00 1.11

Incremental Delay, d2 5.6 0.2 0.3

Delay (s) 89.8 0.2 1.8

Level of Service F A A

Approach Delay (s) 0.7 1.8 0.0

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 1.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBT NBT SBL SBT

Lane Group Flow (vph) 325 300 925 300 575

v/c Ratio 0.82 0.41 0.52 0.65 0.23

Control Delay 71.3 1.7 25.4 16.9 9.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 71.3 1.7 25.4 16.9 9.3

Queue Length 50th (ft) 305 0 277 100 99

Queue Length 95th (ft) 387 0 448 180 156

Internal Link Dist (ft) 481 906 768

Turn Bay Length (ft) 250

Base Capacity (vph) 481 778 1763 565 2460

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.68 0.39 0.52 0.53 0.23

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 325 0 300 0 575 350 300 575 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 0.95 1.00 0.95

Frt 1.00 0.85 0.94 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 3338 1770 3539

Flt Permitted 0.95 1.00 1.00 0.21 1.00

Satd. Flow (perm) 1770 1583 3338 389 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 325 0 300 0 575 350 300 575 0

RTOR Reduction (vph) 0 0 0 0 233 0 0 45 0 0 0 0

Lane Group Flow (vph) 0 0 0 325 67 0 0 880 0 300 575 0

Turn Type Split Split NA pm+pt NA pm+pt NA

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 33.7 33.7 77.3 104.3 104.3

Effective Green, g (s) 33.7 33.7 77.3 104.3 104.3

Actuated g/C Ratio 0.22 0.22 0.52 0.70 0.70

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 397 355 1720 463 2460

v/s Ratio Prot c0.18 0.04 0.26 c0.09 0.16

v/s Ratio Perm c0.36

v/c Ratio 0.82 0.19 0.51 0.65 0.23

Uniform Delay, d1 55.2 47.1 23.9 13.4 8.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.4 0.3 1.1 3.1 0.2

Delay (s) 67.6 47.4 25.0 16.6 8.5

Level of Service E D C B A

Approach Delay (s) 0.0 57.9 25.0 11.3

Approach LOS A E C B

Intersection Summary

HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 109 1359 489 87 1582 380 305 65 408 299

v/c Ratio 0.59 0.97 0.54 0.99 0.92 0.66 1.00 0.09 1.01 0.58

Control Delay 76.0 55.3 7.2 173.7 66.9 76.6 124.1 56.8 115.6 21.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.0 55.3 7.2 173.7 66.9 76.6 124.1 56.8 115.6 21.9

Queue Length 50th (ft) 111 355 17 105 660 220 366 31 ~497 81

Queue Length 95th (ft) 184 #966 149 #234 727 281 #580 56 #732 191

Internal Link Dist (ft) 937 1943 2110 622

Turn Bay Length (ft) 485 510 610 160 250 300

Base Capacity (vph) 186 1395 913 88 1713 572 305 743 403 514

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.97 0.54 0.99 0.92 0.66 1.00 0.09 1.01 0.58

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 100 1250 450 80 1375 80 350 250 30 60 375 275

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.97 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 5043 3433 1833 3433 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1583 1770 5043 3433 1833 3433 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 1359 489 87 1495 87 380 272 33 65 408 299

RTOR Reduction (vph) 0 0 289 0 3 0 0 0 0 0 0 172

Lane Group Flow (vph) 109 1359 200 87 1579 0 380 305 0 65 408 127

Turn Type Prot NA Perm Prot NA Split NA Split NA Perm

Protected Phases 5 2 1 7 3 3 6 6

Permitted Phases 2 6

Actuated Green, G (s) 19.0 71.0 71.0 9.0 61.0 30.0 30.0 39.0 39.0 39.0

Effective Green, g (s) 19.0 71.0 71.0 9.0 61.0 30.0 30.0 39.0 39.0 39.0

Actuated g/C Ratio 0.11 0.39 0.39 0.05 0.34 0.17 0.17 0.22 0.22 0.22

Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 186 1395 624 88 1709 572 305 743 403 342

v/s Ratio Prot 0.06 c0.38 0.05 c0.31 0.11 c0.17 0.02 c0.22

v/s Ratio Perm 0.13 0.08

v/c Ratio 0.59 0.97 0.32 0.99 0.92 0.66 1.00 0.09 1.01 0.37

Uniform Delay, d1 76.8 53.6 37.8 85.4 57.3 70.3 75.0 56.3 70.5 60.1

Progression Factor 0.82 0.69 1.56 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.4 18.0 1.3 91.3 9.9 2.9 51.5 0.1 48.0 0.7

Delay (s) 67.6 55.2 60.3 176.8 67.2 73.2 126.5 56.3 118.5 60.8

Level of Service E E E F E E F E F E

Approach Delay (s) 57.1 72.9 96.9 90.9

Approach LOS E E F F

Intersection Summary

HCM 2000 Control Delay 72.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis 2017 AM - Alt 1

159: Mt. Vernon Hwy & Mt Vernon Rd Site 69
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 50 125 375 675 525 175

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 50 125 375 675 525 175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1950 525 525

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1950 525 525

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 77 64

cM capacity (veh/h) 45 552 1042

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 175 375 675 525 175

Volume Left 50 375 0 0 0

Volume Right 125 0 0 0 175

cSH 132 1042 1700 1700 1700

Volume to Capacity 1.33 0.36 0.40 0.31 0.10

Queue Length 95th (ft) 282 41 0 0 0

Control Delay (s) 254.8 10.4 0.0 0.0 0.0

Lane LOS F B

Approach Delay (s) 254.8 3.7 0.0

Approach LOS F

Intersection Summary

Average Delay 25.2

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
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Queues 2017 PM - No Build
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 30 1225 50 200 3600 80 20 10 125 125 10 80

v/c Ratio 0.75 0.39 0.05 0.84 0.91 0.06 0.12 0.05 0.42 0.79 0.05 0.27

Control Delay 180.0 22.4 19.3 98.1 25.2 2.8 85.2 82.4 15.1 125.9 82.4 2.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 180.0 22.4 19.3 98.1 25.2 2.8 85.2 82.4 15.1 125.9 82.4 2.6

Queue Length 50th (ft) 44 316 28 227 1437 7 27 13 0 180 13 0

Queue Length 95th (ft) #117 427 61 275 1724 28 58 35 70 257 35 3

Internal Link Dist (ft) 1472 1818 850 1101

Turn Bay Length (ft) 520 380 380 400 55 65 270 280

Base Capacity (vph) 40 3161 980 305 3944 1236 248 330 383 239 330 382

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.39 0.05 0.66 0.91 0.06 0.08 0.03 0.33 0.52 0.03 0.21

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 1225 50 200 3600 80 20 10 125 125 10 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.75 1.00 1.00 0.75 1.00 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1399 1863 1583 1352 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 1225 50 200 3600 80 20 10 125 125 10 80

RTOR Reduction (vph) 0 0 0 0 0 13 0 0 110 0 0 71

Lane Group Flow (vph) 30 1225 50 200 3600 67 20 10 15 125 10 9

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 3 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 4.0 135.4 135.4 30.9 169.3 169.3 25.7 25.7 25.7 25.7 25.7 25.7

Effective Green, g (s) 4.0 135.4 135.4 30.9 169.3 169.3 25.7 25.7 25.7 25.7 25.7 25.7

Actuated g/C Ratio 0.02 0.62 0.62 0.14 0.77 0.77 0.12 0.12 0.12 0.12 0.12 0.12

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 32 3129 970 248 3913 1213 163 217 184 157 217 184

v/s Ratio Prot 0.02 0.24 c0.11 c0.71 0.01 0.01

v/s Ratio Perm 0.03 0.04 0.01 0.01 c0.09 0.01

v/c Ratio 0.94 0.39 0.05 0.81 0.92 0.06 0.12 0.05 0.08 0.80 0.05 0.05

Uniform Delay, d1 107.9 21.4 16.8 91.7 20.0 6.1 87.0 86.3 86.6 94.6 86.3 86.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 130.6 0.4 0.1 16.3 4.7 0.1 0.3 0.1 0.2 23.7 0.1 0.1

Delay (s) 238.5 21.8 16.9 108.0 24.7 6.2 87.4 86.4 86.8 118.3 86.4 86.4

Level of Service F C B F C A F F F F F F

Approach Delay (s) 26.6 28.6 86.8 105.0

Approach LOS C C F F

Intersection Summary

HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 220.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 104.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
18: Backlick Rd & Franconia Springfiled Pkwy EB Exit Ramp Site 31

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR NBL NBT SBT SBR

Lane Group Flow (vph) 312 313 40 225 1125 675 425

v/c Ratio 0.75 0.75 0.06 0.45 0.48 0.36 0.31

Control Delay 69.4 69.5 0.5 19.0 20.5 17.6 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 69.4 69.5 0.5 19.0 20.5 17.6 0.7

Queue Length 50th (ft) 341 342 0 96 335 125 4

Queue Length 95th (ft) 413 414 3 177 533 327 2

Internal Link Dist (ft) 655 1415 1227

Turn Bay Length (ft) 515 320 330 260

Base Capacity (vph) 554 554 741 577 2358 1895 1473

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.56 0.05 0.39 0.48 0.36 0.29

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
18: Backlick Rd & Franconia Springfiled Pkwy EB Exit Ramp Site 31

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 625 0 40 0 0 0 225 1125 0 0 675 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 0.32 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 594 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 0 40 0 0 0 225 1125 0 0 675 425

RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 0 92

Lane Group Flow (vph) 312 313 15 0 0 0 225 1125 0 0 675 333

Turn Type Split NA pt+ov Split pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 42.2 42.2 64.5 113.3 113.3 91.0 133.2

Effective Green, g (s) 42.2 42.2 64.5 113.3 113.3 91.0 133.2

Actuated g/C Ratio 0.25 0.25 0.38 0.67 0.67 0.54 0.78

Clearance Time (s) 7.0 7.0 7.0 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 417 417 600 501 2358 1894 1240

v/s Ratio Prot 0.19 c0.19 0.01 0.04 c0.32 0.19 0.07

v/s Ratio Perm 0.26 0.14

v/c Ratio 0.75 0.75 0.03 0.45 0.48 0.36 0.27

Uniform Delay, d1 59.0 59.0 33.1 12.4 13.9 22.7 5.0

Progression Factor 1.00 1.00 1.00 1.33 1.30 0.69 0.70

Incremental Delay, d2 8.6 8.8 0.0 0.8 0.7 0.5 0.2

Delay (s) 67.6 67.8 33.1 17.2 18.7 16.0 3.8

Level of Service E E C B B B A

Approach Delay (s) 65.6 0.0 18.5 11.3

Approach LOS E A B B

Intersection Summary

HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
17: Backlick Rd & Franconia Springfiled Pkwy WB Exit Ramp Site 32

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 104 106 350 50 20 40 1650 10 850 925

v/c Ratio 0.44 0.44 0.73 0.52 0.11 0.09 0.69 0.06 0.38 0.58

Control Delay 72.0 72.2 36.9 96.7 1.3 6.2 16.5 4.5 6.4 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0

Total Delay 72.0 72.2 36.9 96.7 1.3 6.2 16.5 4.5 6.8 1.0

Queue Length 50th (ft) 113 115 176 55 0 7 467 1 138 0

Queue Length 95th (ft) 176 180 286 106 0 12 698 m1 165 0

Internal Link Dist (ft) 625 38 1227 378

Turn Bay Length (ft) 400 540 510 150

Base Capacity (vph) 309 311 492 106 184 426 2385 170 2219 1583

Starvation Cap Reductn 0 0 0 0 0 0 0 0 824 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.34 0.71 0.47 0.11 0.09 0.69 0.06 0.61 0.58

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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17: Backlick Rd & Franconia Springfiled Pkwy WB Exit Ramp Site 32
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 10 350 30 20 20 40 1650 0 10 850 925

Ideal Flow (vphpl) 2050 2050 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1814 1827 1583 1808 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.27 1.00 0.08 1.00 1.00

Satd. Flow (perm) 1814 1827 1583 1808 1583 505 3539 158 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 10 350 30 20 20 40 1650 0 10 850 925

RTOR Reduction (vph) 0 0 149 0 0 19 0 0 0 0 0 0

Lane Group Flow (vph) 104 106 201 0 50 1 40 1650 0 10 850 925

Turn Type Split NA pm+ov Split NA pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 22.5 22.5 30.5 7.7 10.5 117.0 109.0 106.6 103.8 170.0

Effective Green, g (s) 22.5 22.5 30.5 7.7 10.5 117.0 109.0 106.6 103.8 170.0

Actuated g/C Ratio 0.13 0.13 0.18 0.05 0.06 0.69 0.64 0.63 0.61 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 240 241 349 81 97 407 2269 125 2160 1583

v/s Ratio Prot 0.06 0.06 0.03 0.03 0.00 0.00 c0.47 0.00 0.24

v/s Ratio Perm 0.10 0.00 0.06 0.05 c0.58

v/c Ratio 0.43 0.44 0.57 0.62 0.01 0.10 0.73 0.08 0.39 0.58

Uniform Delay, d1 67.9 67.9 63.8 79.7 74.9 9.7 20.5 18.0 17.0 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.58 0.72 0.39 0.33 1.00

Incremental Delay, d2 1.3 1.3 2.3 13.2 0.1 0.1 1.8 0.2 0.3 1.0

Delay (s) 69.1 69.2 66.1 92.9 74.9 5.7 16.7 7.1 6.0 1.0

Level of Service E E E F E A B A A A

Approach Delay (s) 67.3 87.8 16.4 3.4

Approach LOS E F B A

Intersection Summary

HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBT EBR WBL WBT SBT

Lane Group Flow (vph) 1275 725 900 2100 975

v/c Ratio 1.16 1.06 1.58 0.71 1.62

Control Delay 141.1 76.6 307.3 28.3 319.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 141.1 76.6 307.3 28.3 319.3

Queue Length 50th (ft) ~648 ~510 ~1503 627 ~1591

Queue Length 95th (ft) #746 #772 #1770 676 #1863

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 425

Base Capacity (vph) 1101 684 570 2966 603

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.16 1.06 1.58 0.71 1.62

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1275 725 900 2100 0 0 0 0 225 0 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.99

Satd. Flow (prot) 5085 1583 1770 5085 1650

Flt Permitted 1.00 1.00 0.95 1.00 0.99

Satd. Flow (perm) 5085 1583 1770 5085 1650

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1275 725 900 2100 0 0 0 0 225 0 750

RTOR Reduction (vph) 0 0 342 0 0 0 0 0 0 0 53 0

Lane Group Flow (vph) 0 1275 383 900 2100 0 0 0 0 0 922 0

Turn Type NA Perm Prot NA Perm NA

Protected Phases 2 1 6 8

Permitted Phases 2 8

Actuated Green, G (s) 39.0 39.0 58.0 105.0 60.0

Effective Green, g (s) 39.0 39.0 58.0 105.0 60.0

Actuated g/C Ratio 0.22 0.22 0.32 0.58 0.33

Clearance Time (s) 8.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0

Lane Grp Cap (vph) 1101 342 570 2966 550

v/s Ratio Prot c0.25 c0.51 0.41

v/s Ratio Perm 0.24 0.56

v/c Ratio 1.16 1.12 1.58 0.71 1.68

Uniform Delay, d1 70.5 70.5 61.0 26.6 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.6 85.6 268.9 1.5 312.5

Delay (s) 152.1 156.1 329.9 28.1 372.5

Level of Service F F F C F

Approach Delay (s) 153.5 118.6 0.0 372.5

Approach LOS F F A F

Intersection Summary

HCM 2000 Control Delay 171.7 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.51

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 172.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
350: Frontier Drive & Franconia Springfield Pkwy EB Exit Ramp Site 34

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR NBT NBR SBL SBT

Lane Group Flow (vph) 87 88 150 300 525 1100 250

v/c Ratio 0.54 0.55 0.52 0.26 0.81 0.54 0.12

Control Delay 80.6 81.0 15.4 57.3 22.4 4.6 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4 0.0

Total Delay 80.6 81.0 15.4 57.3 22.4 5.0 0.6

Queue Length 50th (ft) 93 94 0 77 85 102 2

Queue Length 95th (ft) 151 152 68 110 #307 287 2

Internal Link Dist (ft) 906 517 268

Turn Bay Length (ft) 430 60

Base Capacity (vph) 430 430 517 1171 646 2252 2321

Starvation Cap Reductn 0 0 0 0 0 600 0

Spillback Cap Reductn 0 0 0 36 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.20 0.29 0.26 0.81 0.67 0.11

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 0 150 0 0 0 0 300 525 1100 250 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 175 0 150 0 0 0 0 300 525 1100 250 0

RTOR Reduction (vph) 0 0 136 0 0 0 0 0 357 0 0 0

Lane Group Flow (vph) 87 88 14 0 0 0 0 300 168 1100 250 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 15.2 15.2 15.2 29.2 29.2 94.6 94.6

Effective Green, g (s) 15.2 15.2 15.2 29.2 29.2 94.6 94.6

Actuated g/C Ratio 0.09 0.09 0.09 0.18 0.18 0.59 0.59

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 159 159 150 1169 288 2029 2092

v/s Ratio Prot 0.05 c0.05 0.05 c0.32 0.07

v/s Ratio Perm 0.01 c0.11

v/c Ratio 0.55 0.55 0.10 0.26 0.58 0.54 0.12

Uniform Delay, d1 69.1 69.2 66.1 56.1 59.8 19.7 14.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.18 0.03

Incremental Delay, d2 3.8 4.1 0.3 0.2 3.5 0.3 0.0

Delay (s) 72.9 73.3 66.4 56.3 63.3 3.9 0.5

Level of Service E E E E E A A

Approach Delay (s) 70.0 0.0 60.8 3.2

Approach LOS E A E A

Intersection Summary

HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBT WBR NBL NBT SBT SBR

Lane Group Flow (vph) 10 10 1325 600 400 1300 600

v/c Ratio 0.04 0.04 0.84 0.54 0.35 0.52 0.67

Control Delay 53.3 53.3 5.4 29.7 32.6 27.5 9.7

Queue Delay 0.0 0.0 0.0 0.3 0.2 0.0 0.2

Total Delay 53.3 53.3 5.4 30.0 32.7 27.5 9.9

Queue Length 50th (ft) 9 9 0 117 91 187 79

Queue Length 95th (ft) 28 28 0 104 86 258 134

Internal Link Dist (ft) 774 268 733

Turn Bay Length (ft) 460 450 220

Base Capacity (vph) 367 367 1583 1657 1708 2522 892

Starvation Cap Reductn 0 0 0 477 601 0 27

Spillback Cap Reductn 0 0 0 0 0 64 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.03 0.84 0.51 0.36 0.53 0.69

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 20 0 1325 600 400 0 0 1300 600

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 20 0 1325 600 400 0 0 1300 600

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 269

Lane Group Flow (vph) 0 0 0 10 10 1325 600 400 0 0 1300 331

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 24.5 24.5 160.0 51.4 51.4 63.1 63.1

Effective Green, g (s) 24.5 24.5 160.0 51.4 51.4 63.1 63.1

Actuated g/C Ratio 0.15 0.15 1.00 0.32 0.32 0.39 0.39

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 257 257 1583 1102 1136 2527 624

v/s Ratio Prot 0.01 0.01 0.17 0.11 0.20

v/s Ratio Perm c0.84 0.21

v/c Ratio 0.04 0.04 0.84 0.54 0.35 0.51 0.53

Uniform Delay, d1 57.7 57.7 0.0 44.7 41.6 36.8 37.1

Progression Factor 1.00 1.00 1.00 0.62 0.77 0.70 0.62

Incremental Delay, d2 0.1 0.1 5.4 0.7 0.3 0.5 2.4

Delay (s) 57.8 57.8 5.4 28.5 32.1 26.4 25.4

Level of Service E E A C C C C

Approach Delay (s) 0.0 6.2 30.0 26.1

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 20.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 20171 PM - No Build
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) PM RT 2:53 pm 2/22/2013 PM RT Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 625 1375 900 125 1125 125 700 350 175 325 400 700

v/c Ratio 1.27 1.07 1.07 1.28 1.14 0.23 1.22 0.33 0.30 0.79 0.45 1.24

Control Delay 193.6 97.6 80.9 241.4 125.4 9.5 174.5 50.9 10.1 91.5 59.0 159.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 193.6 97.6 80.9 241.4 125.4 9.5 174.5 50.9 10.1 91.5 59.0 159.4

Queue Length 50th (ft) ~476 ~938 ~850 ~190 ~804 16 ~521 172 14 194 212 ~814

Queue Length 95th (ft) #606 #1077 #1119 m#334 #948 m59 #655 225 80 251 269 #1076

Internal Link Dist (ft) 1623 621 1129 657

Turn Bay Length (ft) 560 330 415 305 365 275

Base Capacity (vph) 493 1291 839 98 983 547 572 1051 580 457 884 563

Starvation Cap Reductn 0 0 0 0 8 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.27 1.07 1.07 1.28 1.15 0.23 1.22 0.33 0.30 0.71 0.45 1.24

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 20171 PM - No Build
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) PM RT 2:53 pm 2/22/2013 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 625 1375 900 125 1125 125 700 350 175 325 400 700

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 1375 900 125 1125 125 700 350 175 325 400 700

RTOR Reduction (vph) 0 0 262 0 0 90 0 0 111 0 0 170

Lane Group Flow (vph) 625 1375 638 125 1125 35 700 350 64 325 400 531

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 26.0 66.0 66.0 10.0 50.0 50.0 30.0 53.5 53.5 21.5 45.0 45.0

Effective Green, g (s) 26.0 66.0 66.0 10.0 50.0 50.0 30.0 53.5 53.5 21.5 45.0 45.0

Actuated g/C Ratio 0.14 0.37 0.37 0.06 0.28 0.28 0.17 0.30 0.30 0.12 0.25 0.25

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 1291 577 98 983 438 572 1051 468 410 884 394

v/s Ratio Prot c0.18 0.39 0.07 0.32 c0.20 0.10 0.09 0.11

v/s Ratio Perm c0.41 0.02 0.04 c0.34

v/c Ratio 1.27 1.07 1.11 1.28 1.14 0.08 1.22 0.33 0.14 0.79 0.45 1.35

Uniform Delay, d1 77.0 57.0 57.0 85.0 65.0 48.0 75.0 49.3 46.3 77.1 57.1 67.5

Progression Factor 1.00 1.00 1.00 1.21 0.90 3.07 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 135.8 44.3 70.1 170.3 74.5 0.3 115.7 0.2 0.1 10.1 0.4 172.0

Delay (s) 212.8 101.3 127.1 273.0 132.7 147.7 190.7 49.5 46.5 87.2 57.5 239.5

Level of Service F F F F F F F D D F E F

Approach Delay (s) 133.4 146.8 129.7 153.7

Approach LOS F F F F

Intersection Summary

HCM 2000 Control Delay 139.6 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.25

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 112.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report

Dewberry Page 1

Lane Group SEL SET SER NWL NWR NET NER SWL SWT

Lane Group Flow (vph) 30 263 262 55 127 725 28 13 375

v/c Ratio 0.07 0.39 0.39 0.42 0.38 0.39 0.03 0.03 0.18

Control Delay 49.4 1.7 1.7 66.2 5.9 7.3 0.1 15.6 14.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0

Total Delay 49.4 1.7 1.7 66.2 5.9 7.6 0.1 15.6 14.2

Queue Length 50th (ft) 11 0 0 45 0 57 0 4 65

Queue Length 95th (ft) 26 0 0 88 27 70 0 17 126

Internal Link Dist (ft) 377 190 349

Turn Bay Length (ft) 200 200 400

Base Capacity (vph) 475 690 690 394 547 1872 908 377 2090

Starvation Cap Reductn 0 0 0 0 0 526 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.38 0.38 0.14 0.23 0.54 0.03 0.03 0.18

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 30 0 525 55 0 127 0 725 28 13 375 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 0.85 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1504 1504 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.28 1.00

Satd. Flow (perm) 3433 1504 1504 1770 1583 3539 1583 525 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 0 525 55 0 127 0 725 28 13 375 0

RTOR Reduction (vph) 0 230 229 0 0 111 0 0 13 0 0 0

Lane Group Flow (vph) 30 33 33 55 0 16 0 725 15 13 375 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 16.5 16.5 16.5 9.7 16.7 68.8 68.8 72.6 72.6

Effective Green, g (s) 16.5 16.5 16.5 9.7 16.7 68.8 68.8 72.6 72.6

Actuated g/C Ratio 0.13 0.13 0.13 0.07 0.13 0.53 0.53 0.56 0.56

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 190 190 132 203 1872 837 360 1976

v/s Ratio Prot 0.01 c0.02 0.02 c0.03 0.01 c0.20 0.00 c0.11

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.07 0.18 0.18 0.42 0.08 0.39 0.02 0.04 0.19

Uniform Delay, d1 50.0 50.7 50.7 57.4 49.9 18.1 14.5 13.8 14.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.35 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.4 2.1 0.2 0.6 0.0 0.0 0.2

Delay (s) 50.1 51.1 51.1 59.6 50.1 7.0 14.6 13.9 14.4

Level of Service D D D E D A B B B

Approach Delay (s) 51.1 52.9 7.3 14.4

Approach LOS D D A B

Intersection Summary

HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Lane Group NWL NET SWT

Lane Group Flow (vph) 295 40 325

v/c Ratio 0.58 0.03 0.17

Control Delay 17.2 9.4 9.7

Queue Delay 0.0 0.0 0.0

Total Delay 17.2 9.4 9.7

Queue Length 50th (ft) 57 3 17

Queue Length 95th (ft) 110 11 35

Internal Link Dist (ft) 1324 350 136

Turn Bay Length (ft)

Base Capacity (vph) 1763 2855 4102

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.17 0.01 0.08

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 275 20 40 0 0 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.99 1.00 1.00

Flt Protected 0.96 1.00 1.00

Satd. Flow (prot) 1763 3539 5085

Flt Permitted 0.96 1.00 1.00

Satd. Flow (perm) 1763 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 275 20 40 0 0 325

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 295 0 40 0 0 325

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 11.9 15.1 15.1

Effective Green, g (s) 11.9 15.1 15.1

Actuated g/C Ratio 0.29 0.37 0.37

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 511 1303 1872

v/s Ratio Prot c0.17 0.01 c0.06

v/s Ratio Perm

v/c Ratio 0.58 0.03 0.17

Uniform Delay, d1 12.4 8.3 8.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.0 0.0

Delay (s) 14.0 8.3 8.8

Level of Service B A A

Approach Delay (s) 14.0 8.3 8.8

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 41.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL NBL NBT SBT SBR

Lane Group Flow (vph) 645 20 725 600 40

v/c Ratio 0.76 0.19 0.33 0.30 0.03

Control Delay 30.6 42.6 8.5 8.6 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 30.6 42.6 8.5 8.6 0.1

Queue Length 50th (ft) 130 10 88 51 0

Queue Length 95th (ft) 181 32 132 117 0

Internal Link Dist (ft) 455 930 1767

Turn Bay Length (ft) 300 300

Base Capacity (vph) 987 104 2213 2013 1429

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.65 0.19 0.33 0.30 0.03

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 625 20 20 725 600 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3431 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3431 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 20 20 725 600 40

RTOR Reduction (vph) 106 0 0 0 0 11

Lane Group Flow (vph) 539 0 20 725 600 29

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 18.3 2.0 53.2 44.2 62.5

Effective Green, g (s) 18.3 2.0 53.2 44.2 62.5

Actuated g/C Ratio 0.22 0.02 0.63 0.52 0.74

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 738 41 2214 1840 1163

v/s Ratio Prot c0.16 0.01 c0.20 0.17 0.01

v/s Ratio Perm 0.01

v/c Ratio 0.73 0.49 0.33 0.33 0.03

Uniform Delay, d1 31.1 41.0 7.5 11.8 3.0

Progression Factor 1.00 1.00 1.00 0.75 0.25

Incremental Delay, d2 3.7 8.9 0.4 0.5 0.0

Delay (s) 34.8 49.9 7.9 9.3 0.8

Level of Service C D A A A

Approach Delay (s) 34.8 9.0 8.8

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM  - No Buld
17: Fairfax Co Pkwy & I-95 (N) Ramp C & D/Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 70 125 150 725 1940 150 1425 750

v/c Ratio 0.57 0.08 0.56 0.70 0.78 0.74 0.61 0.47

Control Delay 98.9 0.1 73.6 28.2 18.0 97.5 19.4 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 98.9 0.1 73.6 28.2 18.0 97.5 19.4 1.0

Queue Length 50th (ft) 81 0 149 185 387 174 500 0

Queue Length 95th (ft) 142 0 m201 m248 232 255 573 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 140 1530 275 1022 2480 245 2326 1584

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.08 0.55 0.71 0.78 0.61 0.61 0.47

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM  - No Buld
17: Fairfax Co Pkwy & I-95 (N) Ramp C & D/Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 70 125 150 0 725 0 1850 90 150 1425 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4928 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4928 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 70 125 150 0 725 0 1850 90 150 1425 750

RTOR Reduction (vph) 0 0 0 0 0 193 0 2 0 0 0 0

Lane Group Flow (vph) 0 70 125 150 0 532 0 1938 0 150 1425 750

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 12.3 180.0 28.4 56.2 90.5 20.8 118.3 180.0

Effective Green, g (s) 12.3 180.0 28.4 56.2 90.5 20.8 118.3 180.0

Actuated g/C Ratio 0.07 1.00 0.16 0.31 0.50 0.12 0.66 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 123 1530 269 840 2477 204 2327 1584

v/s Ratio Prot 0.04 0.09 c0.20 c0.39 0.08 c0.40

v/s Ratio Perm 0.08 c0.47

v/c Ratio 0.57 0.08 0.56 0.63 0.78 0.74 0.61 0.47

Uniform Delay, d1 81.3 0.0 70.0 53.1 36.7 76.9 17.7 0.0

Progression Factor 1.00 1.00 0.95 0.78 0.44 1.00 1.00 1.00

Incremental Delay, d2 7.2 0.1 2.5 1.4 1.3 13.7 1.2 1.0

Delay (s) 88.4 0.1 69.2 43.1 17.5 90.6 18.9 1.0

Level of Service F A E D B F B A

Approach Delay (s) 31.8 47.5 17.5 17.8

Approach LOS C D B B

Intersection Summary

HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM  - No Buld
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 325 10 90 40 125 20 1525 10 60 1400 90

v/c Ratio 0.86 0.02 0.21 0.51 0.70 0.13 0.83 0.01 0.50 0.71 0.10

Control Delay 87.0 51.4 4.7 106.3 37.2 14.8 29.4 0.0 40.1 20.1 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 87.0 51.4 4.7 106.3 37.2 14.8 29.6 0.0 40.1 20.1 0.5

Queue Length 50th (ft) 364 9 0 47 13 6 815 0 17 312 0

Queue Length 95th (ft) #511 27 29 94 #91 m11 671 m0 m58 336 7

Internal Link Dist (ft) 602 1004 953 1235

Turn Bay Length (ft) 80 80 360 390 380

Base Capacity (vph) 406 452 461 85 184 149 1848 875 119 1962 868

Starvation Cap Reductn 0 0 0 0 0 0 27 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.80 0.02 0.20 0.47 0.68 0.13 0.84 0.01 0.50 0.71 0.10

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM  - No Buld
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 325 10 90 30 10 125 20 1525 10 60 1400 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1719 1516 1752 3505 1562 1752 3498 1462

Flt Permitted 0.95 1.00 1.00 0.96 1.00 0.10 1.00 1.00 0.06 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1719 1516 183 3505 1562 108 3498 1462

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 325 10 90 30 10 125 20 1525 10 60 1400 90

RTOR Reduction (vph) 0 0 69 0 0 109 0 0 5 0 0 41

Lane Group Flow (vph) 325 10 21 0 40 16 20 1525 5 60 1400 49

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 42.1 42.1 42.1 8.2 8.2 97.9 94.9 94.9 104.5 98.2 98.2

Effective Green, g (s) 42.1 42.1 42.1 8.2 8.2 97.9 94.9 94.9 104.5 98.2 98.2

Actuated g/C Ratio 0.23 0.23 0.23 0.05 0.05 0.54 0.53 0.53 0.58 0.55 0.55

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 379 423 352 78 69 125 1847 823 120 1908 797

v/s Ratio Prot c0.20 0.01 c0.02 0.00 c0.44 c0.02 c0.40

v/s Ratio Perm 0.01 0.01 0.08 0.00 0.27 0.03

v/c Ratio 0.86 0.02 0.06 0.51 0.23 0.16 0.83 0.01 0.50 0.73 0.06

Uniform Delay, d1 66.1 53.1 53.6 83.9 82.9 25.1 35.6 20.2 30.6 31.0 19.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84 0.70 1.00 1.63 0.59 0.19

Incremental Delay, d2 20.0 0.1 0.3 5.6 1.8 0.5 3.5 0.0 2.7 2.1 0.1

Delay (s) 86.1 53.2 53.8 89.5 84.6 21.5 28.6 20.2 52.5 20.4 3.8

Level of Service F D D F F C C C D C A

Approach Delay (s) 78.5 85.8 28.4 20.7

Approach LOS E F C C

Intersection Summary

HCM 2000 Control Delay 33.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 70 125 1450 60 40 1425

v/c Ratio 0.56 0.56 0.55 0.05 0.15 0.49

Control Delay 93.8 22.4 9.9 1.2 1.1 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1

Total Delay 93.8 22.4 9.9 1.2 1.1 0.7

Queue Length 50th (ft) 81 6 343 0 0 7

Queue Length 95th (ft) 137 76 461 12 m1 14

Internal Link Dist (ft) 56 3201 953

Turn Bay Length (ft) 350 405

Base Capacity (vph) 223 300 2633 1193 276 2909

Starvation Cap Reductn 0 0 0 0 0 233

Spillback Cap Reductn 0 2 68 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.31 0.42 0.57 0.05 0.14 0.53

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 70 125 1450 60 40 1425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.14 1.00

Satd. Flow (perm) 1388 1242 3402 1522 262 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 125 1450 60 40 1425

RTOR Reduction (vph) 0 109 0 14 0 0

Lane Group Flow (vph) 70 16 1450 46 40 1425

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 16.4 16.4 137.9 137.9 150.1 150.1

Effective Green, g (s) 16.4 16.4 137.9 137.9 150.1 150.1

Actuated g/C Ratio 0.09 0.09 0.77 0.77 0.83 0.83

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 126 113 2606 1166 261 2909

v/s Ratio Prot c0.05 c0.43 0.00 c0.41

v/s Ratio Perm 0.01 0.03 0.12

v/c Ratio 0.56 0.14 0.56 0.04 0.15 0.49

Uniform Delay, d1 78.3 75.3 8.6 5.1 5.7 4.2

Progression Factor 1.00 1.00 1.00 1.00 0.08 0.04

Incremental Delay, d2 8.7 1.2 0.9 0.1 0.2 0.4

Delay (s) 87.0 76.5 9.4 5.1 0.6 0.6

Level of Service F E A A A A

Approach Delay (s) 80.3 9.3 0.6

Approach LOS F A A

Intersection Summary

HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-670 Transportation Impact Analysis



Queues 2017 PM  - No Buld
4: Hayfield Rd & Telegraph Rd Site 49

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 600 840 30 450 125 70 30 250 80 525

v/c Ratio 1.31 0.90 0.27 0.64 0.18 0.51 0.11 0.56 0.17 1.33

Control Delay 181.9 40.1 26.8 47.5 1.4 79.3 0.8 43.6 33.0 200.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 181.9 40.1 26.8 47.5 1.4 79.3 0.8 43.6 33.0 200.4

Queue Length 50th (ft) ~593 816 13 380 0 67 0 233 58 ~673

Queue Length 95th (ft) #835 #1170 33 531 8 118 0 311 87 #907

Internal Link Dist (ft) 3024 1297 1097 1436

Turn Bay Length (ft) 220 315 380

Base Capacity (vph) 459 933 111 699 682 336 434 443 466 396

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.31 0.90 0.27 0.64 0.18 0.21 0.07 0.56 0.17 1.33

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 600 800 40 30 450 125 20 50 30 250 80 525

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1835 1822 1787 1980 1599 1800 1552 1796 1891 1607

Flt Permitted 0.22 1.00 0.08 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 419 1822 146 1980 1599 1800 1552 1796 1891 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 600 800 40 30 450 125 20 50 30 250 80 525

RTOR Reduction (vph) 0 1 0 0 0 82 0 0 28 0 0 0

Lane Group Flow (vph) 600 839 0 30 450 43 0 70 2 250 80 525

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 82.6 72.6 54.6 51.6 51.6 9.9 9.9 37.0 37.0 37.0

Effective Green, g (s) 82.6 72.6 54.6 51.6 51.6 9.9 9.9 37.0 37.0 37.0

Actuated g/C Ratio 0.55 0.48 0.36 0.34 0.34 0.07 0.07 0.25 0.25 0.25

Clearance Time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 2.5 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 457 881 85 681 550 118 102 443 466 396

v/s Ratio Prot c0.21 0.46 0.01 0.23 c0.04 0.14 0.04

v/s Ratio Perm c0.51 0.12 0.03 0.00 c0.33

v/c Ratio 1.31 0.95 0.35 0.66 0.08 0.59 0.02 0.56 0.17 1.33

Uniform Delay, d1 30.0 37.0 36.5 41.8 33.2 68.1 65.5 49.4 44.4 56.5

Progression Factor 1.34 0.72 1.00 1.00 1.00 1.00 1.00 0.77 0.72 0.82

Incremental Delay, d2 155.6 20.6 1.8 5.0 0.3 7.8 0.1 1.6 0.2 163.0

Delay (s) 195.7 47.2 38.3 46.8 33.4 75.9 65.6 39.6 32.1 209.3

Level of Service F D D D C E E D C F

Approach Delay (s) 109.1 43.6 72.8 143.1

Approach LOS F D E F

Intersection Summary

HCM 2000 Control Delay 104.4 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.30

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 27.5

Intersection Capacity Utilization 91.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 800 475 450 850 575 450

v/c Ratio 0.64 0.55 0.81 0.43 0.89 0.28

Control Delay 49.6 17.6 63.4 20.8 61.6 14.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 17.6 63.4 20.8 61.6 14.5

Queue Length 50th (ft) 184 1 222 286 519 104

Queue Length 95th (ft) 417 320 m219 m282 646 125

Internal Link Dist (ft) 1397 2206 648

Turn Bay Length (ft) 400 500 300

Base Capacity (vph) 1251 867 602 1966 731 1618

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.64 0.55 0.75 0.43 0.79 0.28

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 800 475 450 850 575 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.97 0.95 1.00 0.88

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 3433 3539 1770 2787

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 3433 3539 1770 2787

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 800 475 450 850 575 450

RTOR Reduction (vph) 0 307 0 0 0 21

Lane Group Flow (vph) 800 168 450 850 575 429

Turn Type NA Perm Prot NA NA pt+ov

Protected Phases 2 1 6 4 4 1

Permitted Phases 2

Actuated Green, G (s) 53.1 53.1 24.3 83.4 54.6 84.9

Effective Green, g (s) 53.1 53.1 24.3 83.4 54.6 84.9

Actuated g/C Ratio 0.35 0.35 0.16 0.56 0.36 0.57

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1252 560 556 1967 644 1577

v/s Ratio Prot c0.23 c0.13 0.24 c0.32 0.15

v/s Ratio Perm 0.11

v/c Ratio 0.64 0.30 0.81 0.43 0.89 0.27

Uniform Delay, d1 40.4 35.0 60.6 19.5 44.9 16.7

Progression Factor 1.11 4.57 0.92 0.99 1.00 1.00

Incremental Delay, d2 2.1 1.2 5.5 0.4 14.7 0.1

Delay (s) 47.1 161.1 61.2 19.7 59.7 16.8

Level of Service D F E B E B

Approach Delay (s) 89.6 34.1 40.8

Approach LOS F C D

Intersection Summary

HCM 2000 Control Delay 55.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 81.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBT NBR

Lane Group Flow (vph) 10 1250 30 10 1425 325 100

v/c Ratio 0.06 0.58 0.03 0.04 0.65 0.70 0.20

Control Delay 11.7 18.5 0.1 19.2 30.7 57.2 7.4

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Total Delay 11.7 18.8 0.1 19.2 30.7 57.2 7.4

Queue Length 50th (ft) 3 233 0 5 508 287 0

Queue Length 95th (ft) m10 618 1 m9 m701 367 43

Internal Link Dist (ft) 603 592 815

Turn Bay Length (ft) 180 290 400 680

Base Capacity (vph) 180 2146 991 230 2189 578 584

Starvation Cap Reductn 0 334 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.69 0.03 0.04 0.65 0.56 0.17

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 1250 30 10 1425 0 325 0 100 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 3504 1567 1787 3575 1770 1583

Flt Permitted 0.11 1.00 1.00 0.15 1.00 0.95 1.00

Satd. Flow (perm) 196 3504 1567 279 3575 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 1250 30 10 1425 0 325 0 100 0 0 0

RTOR Reduction (vph) 0 0 12 0 0 0 0 0 74 0 0 0

Lane Group Flow (vph) 10 1250 18 10 1425 0 0 325 26 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 89.9 87.7 87.7 89.9 87.7 39.6 39.6

Effective Green, g (s) 89.9 87.7 87.7 89.9 87.7 39.6 39.6

Actuated g/C Ratio 0.60 0.58 0.58 0.60 0.58 0.26 0.26

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0

Lane Grp Cap (vph) 140 2048 916 189 2090 467 417

v/s Ratio Prot c0.00 0.36 0.00 c0.40

v/s Ratio Perm 0.04 0.01 0.03 0.18 0.02

v/c Ratio 0.07 0.61 0.02 0.05 0.68 0.70 0.06

Uniform Delay, d1 17.1 20.1 13.1 15.1 21.5 49.8 41.3

Progression Factor 0.90 0.87 1.00 1.55 1.38 1.00 1.00

Incremental Delay, d2 0.2 1.4 0.0 0.1 1.3 4.5 0.1

Delay (s) 15.6 18.8 13.1 23.4 31.1 54.2 41.4

Level of Service B B B C C D D

Approach Delay (s) 18.7 31.0 51.2 0.0

Approach LOS B C D A

Intersection Summary

HCM 2000 Control Delay 28.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 275 400 10 20 875 450 70 375 250 300 125 375

v/c Ratio 0.69 0.21 0.01 0.12 0.56 0.43 0.25 0.71 0.48 1.00 0.15 0.52

Control Delay 72.7 20.0 0.0 77.6 24.8 5.1 39.6 68.7 9.5 110.5 46.0 13.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.2

Total Delay 72.7 20.1 0.0 77.6 24.8 5.3 39.6 68.7 9.6 110.5 46.0 13.4

Queue Length 50th (ft) 135 113 0 10 232 44 49 186 12 239 32 46

Queue Length 95th (ft) 180 162 0 m16 314 54 84 233 81 #369 68 74

Internal Link Dist (ft) 1562 603 1172 469

Turn Bay Length (ft) 440 360 365 410 410 360 300 290

Base Capacity (vph) 409 1870 1009 167 1564 1036 276 1074 650 301 1299 719

Starvation Cap Reductn 0 0 0 0 0 164 0 0 0 0 0 43

Spillback Cap Reductn 0 167 0 0 0 0 0 0 11 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 0.23 0.01 0.12 0.56 0.52 0.25 0.35 0.39 1.00 0.10 0.55

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 400 10 20 875 450 70 375 250 300 125 375

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3364 3468 1552 3519 3628 1623 1832 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.67 1.00 1.00 0.26 1.00 1.00

Satd. Flow (perm) 3364 3468 1552 3519 3628 1623 1297 3664 1639 498 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 275 400 10 20 875 450 70 375 250 300 125 375

RTOR Reduction (vph) 0 0 5 0 0 82 0 0 191 0 0 80

Lane Group Flow (vph) 275 400 5 20 875 368 70 375 59 300 125 295

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 17.7 76.7 82.3 4.3 63.3 80.3 28.6 23.0 27.3 47.0 34.4 52.1

Effective Green, g (s) 17.7 76.7 82.3 4.3 63.3 80.3 28.6 23.0 27.3 47.0 34.4 52.1

Actuated g/C Ratio 0.12 0.51 0.55 0.03 0.42 0.54 0.19 0.15 0.18 0.31 0.23 0.35

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 396 1773 851 100 1531 868 267 561 298 304 827 560

v/s Ratio Prot c0.08 0.12 0.00 0.01 c0.24 0.05 0.01 0.10 0.01 c0.11 0.03 0.06

v/s Ratio Perm 0.00 0.18 0.04 0.03 c0.20 0.12

v/c Ratio 0.69 0.23 0.01 0.20 0.57 0.42 0.26 0.67 0.20 0.99 0.15 0.53

Uniform Delay, d1 63.6 20.2 15.3 71.2 33.0 21.0 51.1 59.9 52.0 46.3 46.1 39.1

Progression Factor 1.00 1.00 1.00 1.12 0.71 0.39 1.00 1.00 1.00 1.40 0.98 0.48

Incremental Delay, d2 5.2 0.3 0.0 0.8 1.2 0.3 0.5 3.0 0.3 46.2 0.1 0.9

Delay (s) 68.8 20.5 15.3 80.1 24.6 8.3 51.6 62.9 52.4 110.8 45.4 19.6

Level of Service E C B F C A D E D F D B

Approach Delay (s) 39.8 19.9 58.0 57.8

Approach LOS D B E E

Intersection Summary

HCM 2000 Control Delay 39.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM  - No Buld
7: Telegraph Rd & Newington Rd Site 53

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBL EBT WBT SBL

Lane Group Flow (vph) 10 425 1175 180

v/c Ratio 0.04 0.22 0.66 0.44

Control Delay 5.8 6.5 12.4 20.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 5.8 6.5 12.4 20.0

Queue Length 50th (ft) 1 30 108 27

Queue Length 95th (ft) 7 60 305 119

Internal Link Dist (ft) 2661 1814 972

Turn Bay Length (ft) 275

Base Capacity (vph) 327 3480 3399 1490

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.03 0.12 0.35 0.12

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM  - No Buld
7: Telegraph Rd & Newington Rd Site 53
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Dewberry Page 2

Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 425 0 900 275 150 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 6.5 7.0

Lane Util. Factor 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.96 0.98

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1744 3480 3399 1836

Flt Permitted 0.12 1.00 1.00 0.96

Satd. Flow (perm) 228 3480 3399 1836

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 425 0 900 275 150 30

RTOR Reduction (vph) 0 0 0 22 0 52 0

Lane Group Flow (vph) 10 425 0 1153 0 128 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 36.6 36.6 28.8 10.8

Effective Green, g (s) 36.6 36.6 28.8 10.8

Actuated g/C Ratio 0.60 0.60 0.47 0.18

Clearance Time (s) 7.0 6.5 6.5 7.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0

Lane Grp Cap (vph) 156 2091 1607 325

v/s Ratio Prot 0.00 c0.12 c0.34 c0.07

v/s Ratio Perm 0.04

v/c Ratio 0.06 0.20 0.72 0.39

Uniform Delay, d1 7.4 5.5 12.8 22.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 1.6 0.8

Delay (s) 7.5 5.6 14.4 22.9

Level of Service A A B C

Approach Delay (s) 5.6 14.4 22.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 60.9 Sum of lost time (s) 20.5

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM  - No Buld
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 450 20 20 1050 100 100 475

v/c Ratio 0.28 0.03 0.05 0.48 0.24 0.24 0.81

Control Delay 26.4 0.1 29.6 6.6 28.7 28.7 36.4

Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0 0.0

Total Delay 26.4 0.1 29.6 6.9 28.7 28.7 36.4

Queue Length 50th (ft) 78 0 6 105 52 52 218

Queue Length 95th (ft) 106 0 m14 332 86 86 295

Internal Link Dist (ft) 2158 451 781

Turn Bay Length (ft) 260 190 525 500

Base Capacity (vph) 1585 575 402 2181 629 629 823

Starvation Cap Reductn 0 0 0 531 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.03 0.05 0.64 0.16 0.16 0.58

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 450 20 20 1050 0 0 0 0 200 0 475

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1656 1980

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1656 1980

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 450 20 20 1050 0 0 0 0 200 0 475

RTOR Reduction (vph) 0 0 14 0 0 0 0 0 0 0 0 86

Lane Group Flow (vph) 0 450 6 20 1050 0 0 0 0 100 100 389

Turn Type NA Perm Prot NA Split NA Prot

Protected Phases 2 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 31.5 31.5 22.5 61.0 25.5 25.5 25.5

Effective Green, g (s) 31.5 31.5 22.5 61.0 25.5 25.5 25.5

Actuated g/C Ratio 0.32 0.32 0.22 0.61 0.26 0.26 0.26

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1585 493 402 2180 422 422 504

v/s Ratio Prot 0.09 0.01 c0.29 0.06 0.06 c0.20

v/s Ratio Perm 0.00

v/c Ratio 0.28 0.01 0.05 0.48 0.24 0.24 0.77

Uniform Delay, d1 25.8 23.6 30.4 10.8 29.5 29.5 34.6

Progression Factor 1.00 1.00 0.83 0.50 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.0 0.2 0.6 0.3 0.3 7.2

Delay (s) 26.2 23.6 25.5 6.0 29.8 29.8 41.8

Level of Service C C C A C C D

Approach Delay (s) 26.1 6.3 0.0 38.2

Approach LOS C A A D

Intersection Summary

HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM  - No Buld
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Lane Group EBL EBT WBT WBR NBT NBR

Lane Group Flow (vph) 125 500 850 200 355 125

v/c Ratio 0.35 0.23 0.55 0.25 0.78 0.31

Control Delay 32.7 21.5 24.3 4.2 46.4 30.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 32.7 21.5 24.3 4.2 46.4 30.4

Queue Length 50th (ft) 43 113 205 0 211 64

Queue Length 95th (ft) 74 218 317 48 280 102

Internal Link Dist (ft) 451 1741 948

Turn Bay Length (ft) 184 280 215

Base Capacity (vph) 360 2129 1542 803 634 564

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.23 0.55 0.25 0.56 0.22

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 500 0 0 850 200 325 30 125 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1763 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1763 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 500 0 0 850 200 325 30 125 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 114 0 0 0 0 0 0

Lane Group Flow (vph) 125 500 0 0 850 86 0 355 125 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 10.6 60.8 43.2 43.2 25.7 25.7

Effective Green, g (s) 10.6 60.8 43.2 43.2 25.7 25.7

Actuated g/C Ratio 0.11 0.61 0.43 0.43 0.26 0.26

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 360 2130 1544 690 453 402

v/s Ratio Prot c0.04 0.14 c0.24 c0.20 0.08

v/s Ratio Perm 0.05

v/c Ratio 0.35 0.23 0.55 0.13 0.78 0.31

Uniform Delay, d1 41.5 9.0 21.2 17.1 34.6 30.0

Progression Factor 0.73 2.13 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.3 1.4 0.4 8.6 0.4

Delay (s) 30.9 19.4 22.6 17.4 43.2 30.4

Level of Service C B C B D C

Approach Delay (s) 21.7 21.6 39.9 0.0

Approach LOS C C D A

Intersection Summary

HCM 2000 Control Delay 25.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT

Lane Group Flow (vph) 20 30 405 667 663 450 90 225 650

v/c Ratio 0.18 0.24 0.65 0.88 0.70 0.61 0.21 0.44 0.44

Control Delay 74.1 42.3 38.5 32.2 20.1 51.8 3.0 56.0 29.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.1 42.3 38.5 32.2 20.1 51.8 3.0 56.0 29.0

Queue Length 50th (ft) 16 8 283 304 327 173 0 85 193

Queue Length 95th (ft) 56 51 476 604 553 315 13 171 351

Internal Link Dist (ft) 1005 682 1789 2364

Turn Bay Length (ft) 170 310 390 470

Base Capacity (vph) 112 125 1277 1195 1304 1171 611 1443 2330

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.24 0.32 0.56 0.51 0.38 0.15 0.16 0.28

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 20 450 10 1275 0 450 90 225 650 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 0.95 1.00 0.97 0.95

Frt 1.00 0.90 1.00 0.86 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1693 1732 1501 1550 3504 1567 3399 3504

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1787 1693 1732 1501 1550 3504 1567 3399 3504

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 20 10 20 450 10 1275 0 450 90 225 650 0

RTOR Reduction (vph) 0 19 0 0 215 54 0 0 70 0 0 0

Lane Group Flow (vph) 20 11 0 405 452 609 0 450 20 225 650 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.2 5.2 44.7 44.7 63.5 26.8 26.8 18.8 52.6

Effective Green, g (s) 5.2 5.2 44.7 44.7 63.5 26.8 26.8 18.8 52.6

Actuated g/C Ratio 0.04 0.04 0.36 0.36 0.51 0.22 0.22 0.15 0.43

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 5.0 5.0 4.0 5.0

Lane Grp Cap (vph) 75 71 626 543 884 760 340 517 1492

v/s Ratio Prot c0.01 0.01 0.23 c0.30 c0.10 c0.13 0.07 0.19

v/s Ratio Perm 0.29 0.01

v/c Ratio 0.27 0.15 0.65 0.83 0.69 0.59 0.06 0.44 0.44

Uniform Delay, d1 57.3 57.0 32.8 36.0 22.6 43.4 38.3 47.5 25.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 1.0 2.3 10.5 2.4 1.9 0.1 0.8 0.4

Delay (s) 59.2 58.0 35.1 46.5 25.0 45.3 38.5 48.3 25.4

Level of Service E E D D C D D D C

Approach Delay (s) 58.5 35.6 44.2 31.3

Approach LOS E D D C

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 123.5 Sum of lost time (s) 28.0

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - No Build
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 200 860 10 1750 90 20 375 525

v/c Ratio 1.68 0.29 0.12 0.68 0.10 0.10 0.91 0.82

Control Delay 373.2 15.3 72.0 31.2 1.2 0.9 83.1 28.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9

Total Delay 373.2 15.3 72.0 31.2 1.2 0.9 83.1 28.9

Queue Length 50th (ft) ~290 132 10 516 0 0 354 165

Queue Length 95th (ft) #447 220 31 575 10 0 #527 327

Internal Link Dist (ft) 452 967 434 631

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 119 2979 82 2569 864 516 436 659

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 27

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.68 0.29 0.12 0.68 0.10 0.04 0.86 0.83

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Appendix D D-687 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 850 10 10 1750 90 10 0 10 375 0 525

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.93 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (prot) 1787 5127 1770 5085 1583 1695 1770 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (perm) 1787 5127 1770 5085 1583 1695 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 850 10 10 1750 90 10 0 10 375 0 525

RTOR Reduction (vph) 0 0 0 0 0 46 0 19 0 0 0 274

Lane Group Flow (vph) 200 860 0 10 1750 44 0 1 0 0 375 251

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 10.0 80.2 2.8 73.0 73.0 4.2 34.8 34.8

Effective Green, g (s) 10.0 80.2 2.8 73.0 73.0 4.2 34.8 34.8

Actuated g/C Ratio 0.07 0.53 0.02 0.49 0.49 0.03 0.23 0.23

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 119 2741 33 2474 770 47 410 367

v/s Ratio Prot c0.11 0.17 0.01 c0.34 c0.00 c0.21

v/s Ratio Perm 0.03 0.16

v/c Ratio 1.68 0.31 0.30 0.71 0.06 0.01 0.91 0.68

Uniform Delay, d1 70.0 19.5 72.6 30.1 20.3 70.9 56.2 52.6

Progression Factor 0.88 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 336.9 0.3 5.1 1.7 0.1 0.1 24.6 5.2

Delay (s) 398.7 16.7 77.8 31.9 20.5 71.0 80.7 57.8

Level of Service F B E C C E F E

Approach Delay (s) 88.7 31.6 71.0 67.3

Approach LOS F C E E

Intersection Summary

HCM 2000 Control Delay 56.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 250 850 10 250 1800 30 40 60 143 142 80

v/c Ratio 0.57 0.72 0.02 0.36 0.71 0.04 0.34 0.41 0.61 0.61 0.24

Control Delay 78.1 65.1 0.1 31.8 27.0 2.0 88.3 43.1 81.9 81.4 1.7

Queue Delay 0.0 0.0 0.0 2.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.1 65.1 0.1 34.4 27.3 2.0 88.3 43.1 81.9 81.4 1.7

Queue Length 50th (ft) 140 330 0 194 558 1 44 23 163 162 0

Queue Length 95th (ft) 205 391 0 333 708 13 93 78 253 250 0

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 436 1950 664 698 2610 856 373 384 449 452 520

Starvation Cap Reductn 0 0 0 332 256 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.57 0.44 0.02 0.68 0.76 0.04 0.11 0.16 0.32 0.31 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 850 10 250 1800 30 40 20 40 275 10 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1676 1706 1716 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1676 1706 1716 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 250 850 10 250 1800 30 40 20 40 275 10 80

RTOR Reduction (vph) 0 0 8 0 0 15 0 36 0 0 0 69

Lane Group Flow (vph) 250 850 2 250 1800 15 40 24 0 143 142 11

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 21.6 39.2 39.2 68.4 86.0 86.0 11.2 11.2 23.4 23.4 23.4

Effective Green, g (s) 21.6 39.2 39.2 68.4 86.0 86.0 11.2 11.2 23.4 23.4 23.4

Actuated g/C Ratio 0.13 0.23 0.23 0.40 0.50 0.50 0.07 0.07 0.14 0.14 0.14

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 437 1176 366 699 2528 787 115 109 233 234 219

v/s Ratio Prot 0.07 c0.17 0.14 c0.36 c0.02 0.01 c0.08 0.08

v/s Ratio Perm 0.00 0.01 0.01

v/c Ratio 0.57 0.72 0.01 0.36 0.71 0.02 0.35 0.22 0.61 0.61 0.05

Uniform Delay, d1 70.4 61.0 51.0 36.0 33.0 21.4 76.5 75.8 69.6 69.6 64.2

Progression Factor 1.00 1.00 1.00 0.77 0.74 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 2.2 0.0 0.3 1.0 0.0 2.5 1.4 4.7 4.4 0.1

Delay (s) 72.4 63.2 51.0 28.2 25.5 21.4 79.0 77.2 74.4 74.0 64.3

Level of Service E E D C C C E E E E E

Approach Delay (s) 65.2 25.8 77.9 72.0

Approach LOS E C E E

Intersection Summary

HCM 2000 Control Delay 43.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 171.2 Sum of lost time (s) 29.0

Intersection Capacity Utilization 74.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBU SBT SBR

Lane Group Flow (vph) 450 10 20 600 30 2175 1200

v/c Ratio 0.84 0.03 0.45 0.17 0.43 0.58 0.85

Control Delay 95.7 2.2 153.8 2.3 111.9 14.3 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 95.7 2.2 153.8 2.3 111.9 14.3 11.5

Queue Length 50th (ft) 301 0 27 21 39 508 258

Queue Length 95th (ft) 357 4 m#64 10 81 600 634

Internal Link Dist (ft) 1564 126 1018

Turn Bay Length (ft) 315

Base Capacity (vph) 643 355 44 3589 79 3722 1406

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.03 0.45 0.17 0.38 0.58 0.85

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 450 10 20 600 30 2175 1200

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 1770 5085 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 1770 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 450 10 20 600 30 2175 1200

RTOR Reduction (vph) 0 8 0 0 0 0 261

Lane Group Flow (vph) 450 2 20 600 30 2175 939

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 31.4 34.4 3.0 139.7 6.9 143.6 143.6

Effective Green, g (s) 31.4 34.4 3.0 139.7 6.9 143.6 143.6

Actuated g/C Ratio 0.16 0.17 0.02 0.70 0.03 0.72 0.72

Clearance Time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 538 272 26 3551 61 3651 1136

v/s Ratio Prot c0.13 0.00 0.01 0.12 c0.02 0.43

v/s Ratio Perm 0.00 c0.59

v/c Ratio 0.84 0.01 0.77 0.17 0.49 0.60 0.83

Uniform Delay, d1 81.8 68.6 98.2 10.3 94.8 13.9 19.6

Progression Factor 1.00 1.00 1.28 0.21 1.00 1.00 1.00

Incremental Delay, d2 10.9 0.0 79.8 0.1 6.1 0.7 7.0

Delay (s) 92.7 68.6 205.6 2.2 100.9 14.6 26.5

Level of Service F E F A F B C

Approach Delay (s) 92.1 8.8 19.6

Approach LOS F A B

Intersection Summary

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBT SBR

Lane Group Flow (vph) 136 951 3451 380 142 134 132

v/c Ratio 0.53 0.23 0.77 0.27 0.74 0.52 0.34

Control Delay 87.6 4.3 5.6 0.4 98.1 27.1 31.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 87.6 4.3 5.6 0.4 98.1 27.1 31.6

Queue Length 50th (ft) 81 82 168 0 173 37 72

Queue Length 95th (ft) 120 119 454 m1 251 115 135

Internal Link Dist (ft) 1701 1154 995

Turn Bay Length (ft) 575 435

Base Capacity (vph) 256 4132 4497 1405 420 444 430

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.23 0.77 0.27 0.34 0.30 0.31

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 125 875 0 0 0 3175 350 0 0 0 150 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Lane Util. Factor 0.97 0.91 0.86 1.00 0.95 0.91

Frt 1.00 1.00 1.00 0.85 1.00 0.87

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99

Satd. Flow (prot) 3433 5085 6408 1583 1681 1469

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.99

Satd. Flow (perm) 3433 5085 6408 1583 1681 1469

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 136 951 0 0 0 3451 380 0 0 0 163 0

RTOR Reduction (vph) 0 0 0 0 0 0 70 0 0 0 0 91

Lane Group Flow (vph) 136 951 0 0 0 3451 310 0 0 0 142 43

Turn Type Prot NA custom NA pm+ov Split Split NA

Protected Phases 1 6 2 4 3 3 4 4

Permitted Phases 5 2

Actuated Green, G (s) 13.5 146.3 126.3 147.0 20.7 20.7

Effective Green, g (s) 13.5 146.3 126.3 147.0 20.7 20.7

Actuated g/C Ratio 0.08 0.81 0.70 0.82 0.11 0.11

Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Vehicle Extension (s) 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 257 4132 4496 1349 193 168

v/s Ratio Prot c0.04 0.19 c0.54 0.03 c0.08 0.03

v/s Ratio Perm 0.17

v/c Ratio 0.53 0.23 0.77 0.23 0.74 0.26

Uniform Delay, d1 80.2 3.9 17.4 3.7 77.0 72.6

Progression Factor 1.00 1.00 0.26 0.13 1.00 1.00

Incremental Delay, d2 2.0 0.1 0.9 0.1 13.6 0.8

Delay (s) 82.2 4.0 5.4 0.5 90.6 73.4

Level of Service F A A A F E

Approach Delay (s) 13.8 4.9 0.0 75.8

Approach LOS B A A E

Intersection Summary

HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 225

Ideal Flow (vphpl) 1900

Total Lost time (s) 6.5

Lane Util. Factor 0.95

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1504

Flt Permitted 1.00

Satd. Flow (perm) 1504

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 245

RTOR Reduction (vph) 49

Lane Group Flow (vph) 83

Turn Type pm+ov

Protected Phases 1

Permitted Phases 4

Actuated Green, G (s) 34.2

Effective Green, g (s) 34.2

Actuated g/C Ratio 0.19

Clearance Time (s) 6.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 340

v/s Ratio Prot 0.02

v/s Ratio Perm 0.04

v/c Ratio 0.24

Uniform Delay, d1 61.9

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 62.3

Level of Service E

Approach Delay (s)

Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 245 875 76 3016 43 22 22 22 163 109 1033

v/c Ratio 0.98 0.26 0.62 0.68 0.03 0.25 0.24 0.12 0.71 0.88 0.37

Control Delay 142.1 10.6 107.5 8.8 0.4 88.7 87.8 1.4 99.8 134.1 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 142.1 10.6 107.5 8.8 0.4 88.7 87.8 1.4 99.8 134.1 0.4

Queue Length 50th (ft) 102 117 95 278 0 26 26 0 99 130 0

Queue Length 95th (ft) #173 132 m119 310 m1 59 59 0 #144 #257 0

Internal Link Dist (ft) 1154 740 701 434

Turn Bay Length (ft) 800 415 350 195 195 240 300

Base Capacity (vph) 249 3411 147 4446 1231 422 445 461 228 124 2787

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.26 0.52 0.68 0.03 0.05 0.05 0.05 0.71 0.88 0.37

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 775 30 70 2775 40 20 20 20 150 100 950

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.94 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.88

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 4990 5057 1770 6408 1583 1770 1863 1583 3433 1863 2787

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 4990 5057 1770 6408 1583 1770 1863 1583 3433 1863 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 842 33 76 3016 43 22 22 22 163 109 1033

RTOR Reduction (vph) 0 1 0 0 0 11 0 0 21 0 0 0

Lane Group Flow (vph) 245 874 0 76 3016 32 22 22 1 163 109 1033

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA Free

Protected Phases 1 6 5 2 8 7 7 8 8

Permitted Phases 2 7 Free

Actuated Green, G (s) 9.0 120.0 12.5 123.5 135.5 7.5 7.5 7.5 12.0 12.0 180.0

Effective Green, g (s) 9.0 120.0 12.5 123.5 135.5 7.5 7.5 7.5 12.0 12.0 180.0

Actuated g/C Ratio 0.05 0.67 0.07 0.69 0.75 0.04 0.04 0.04 0.07 0.07 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 249 3371 122 4396 1191 73 77 65 228 124 2787

v/s Ratio Prot c0.05 0.17 0.04 c0.47 0.00 0.01 0.01 0.05 c0.06

v/s Ratio Perm 0.02 0.00 c0.37

v/c Ratio 0.98 0.26 0.62 0.69 0.03 0.30 0.29 0.01 0.71 0.88 0.37

Uniform Delay, d1 85.4 12.1 81.5 16.8 5.6 83.7 83.7 82.7 82.3 83.3 0.0

Progression Factor 1.09 0.85 1.16 0.50 1.56 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 51.7 0.2 5.6 0.5 0.0 3.2 2.8 0.1 10.8 46.5 0.4

Delay (s) 144.7 10.5 100.4 8.8 8.8 86.9 86.4 82.8 93.2 129.8 0.4

Level of Service F B F A A F F F F F A

Approach Delay (s) 39.9 11.1 85.4 22.8

Approach LOS D B F C

Intersection Summary

HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Group Flow (vph) 33 870 2500 435 734 571

v/c Ratio 0.35 0.24 0.76 0.17 0.66 0.74

Control Delay 111.5 8.0 5.6 1.4 67.2 65.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 111.5 8.0 5.6 1.4 67.2 65.8

Queue Length 50th (ft) 20 79 331 33 284 345

Queue Length 95th (ft) 43 120 342 m37 333 426

Internal Link Dist (ft) 3908 1326 784

Turn Bay Length (ft) 600 800 550

Base Capacity (vph) 95 3573 3302 2557 1108 768

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.24 0.76 0.17 0.66 0.74

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 800 2300 400 675 525

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.91 0.91 0.88 0.94 0.88

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 5085 2787 4990 2787

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 5085 5085 2787 4990 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 870 2500 435 734 571

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 33 870 2500 435 734 571

Turn Type Prot NA NA pt+ov NA pm+ov

Protected Phases 1 6 2 2 4 4 1

Permitted Phases 4

Actuated Green, G (s) 4.0 126.5 115.5 162.0 40.0 44.0

Effective Green, g (s) 4.0 126.5 115.5 162.0 40.0 44.0

Actuated g/C Ratio 0.02 0.70 0.64 0.90 0.22 0.24

Clearance Time (s) 7.0 6.5 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.5 3.0

Lane Grp Cap (vph) 76 3573 3262 2508 1108 789

v/s Ratio Prot 0.01 0.17 c0.49 0.16 0.15 c0.02

v/s Ratio Perm 0.19

v/c Ratio 0.43 0.24 0.77 0.17 0.66 0.72

Uniform Delay, d1 86.9 9.6 22.7 1.1 63.8 62.4

Progression Factor 1.18 0.82 0.21 1.30 1.00 1.00

Incremental Delay, d2 3.8 0.2 1.0 0.0 1.6 3.3

Delay (s) 106.6 8.0 5.7 1.4 65.4 65.7

Level of Service F A A A E E

Approach Delay (s) 11.6 5.1 65.5

Approach LOS B A E

Intersection Summary

HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 11 1359 217 43 1929 87 509 253 98 11 11

v/c Ratio 0.19 0.60 0.18 0.47 0.77 0.11 0.83 0.82 0.34 0.04 0.03

Control Delay 88.8 39.3 29.6 99.2 41.7 3.5 82.6 90.9 67.7 61.0 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 88.8 39.3 29.6 99.2 41.7 3.5 82.6 90.9 67.7 61.0 0.2

Queue Length 50th (ft) 13 485 115 50 656 0 318 313 102 11 0

Queue Length 95th (ft) m31 525 153 98 819 27 391 #437 167 32 0

Internal Link Dist (ft) 1326 2726 1066 653

Turn Bay Length (ft) 345 225 500 1000 125

Base Capacity (vph) 57 2250 1233 99 2492 826 662 332 292 307 352

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.60 0.18 0.43 0.77 0.11 0.77 0.76 0.34 0.04 0.03

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 1250 200 40 1775 80 650 30 20 90 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 0.88 1.00 0.91 1.00 0.91 0.91 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 2787 1770 5085 1583 3221 1610 1593 1676 1478

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (perm) 1770 5085 2787 1770 5085 1583 3221 1610 1593 1676 1478

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 1359 217 43 1929 87 707 33 22 98 11 11

RTOR Reduction (vph) 0 0 0 0 0 46 0 2 0 0 0 9

Lane Group Flow (vph) 11 1359 217 43 1929 41 509 251 0 98 11 2

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 6 3

Actuated Green, G (s) 2.0 78.3 78.3 8.0 84.3 84.3 34.2 34.2 33.0 33.0 33.0

Effective Green, g (s) 2.0 78.3 78.3 8.0 84.3 84.3 34.2 34.2 33.0 33.0 33.0

Actuated g/C Ratio 0.01 0.43 0.43 0.04 0.47 0.47 0.19 0.19 0.18 0.18 0.18

Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 19 2211 1212 78 2381 741 611 305 292 307 270

v/s Ratio Prot 0.01 0.27 c0.02 c0.38 c0.16 0.16 c0.06 0.01

v/s Ratio Perm 0.08 0.03 0.00

v/c Ratio 0.58 0.61 0.18 0.55 0.81 0.05 0.83 0.82 0.34 0.04 0.01

Uniform Delay, d1 88.6 39.2 31.2 84.2 41.0 26.1 70.2 70.0 64.0 60.4 60.1

Progression Factor 0.96 0.97 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 39.3 1.2 0.3 10.0 3.1 0.1 9.9 17.0 3.1 0.2 0.1

Delay (s) 124.0 39.1 28.8 94.2 44.1 26.3 80.1 87.0 67.0 60.6 60.2

Level of Service F D C F D C F F E E E

Approach Delay (s) 38.3 44.4 82.4 65.8

Approach LOS D D F E

Intersection Summary

HCM 2000 Control Delay 49.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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26: Richmond Hwy & Belvoir Rd Site 65

Build 2020   PM Peak Hour Synchro 8 Report
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET NWL NWT

Lane Group Flow (vph) 76 1196 65 76 1603 353 571 185 435 310

v/c Ratio 0.45 0.52 0.08 0.44 0.69 0.39 0.87 0.39 0.62 0.88

Control Delay 87.0 35.4 0.2 93.8 14.9 3.0 63.0 20.3 43.6 70.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 87.0 35.4 0.2 93.8 14.9 3.0 63.0 20.3 43.6 70.1

Queue Length 50th (ft) 43 350 0 43 205 26 268 59 178 231

Queue Length 95th (ft) 74 440 0 76 299 41 322 124 201 331

Internal Link Dist (ft) 620 1066 236 883

Turn Bay Length (ft) 410 500 410 1000 200 200

Base Capacity (vph) 175 2311 806 176 2313 912 669 577 702 448

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.43 0.52 0.08 0.43 0.69 0.39 0.85 0.32 0.62 0.69

Intersection Summary
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Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 70 1100 60 70 1475 325 525 20 150 400 10 275

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 0.97 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.86

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 1617 3433 1593

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00 0.64 1.00

Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 415 1617 2316 1593

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 1196 65 76 1603 353 571 22 163 435 11 299

RTOR Reduction (vph) 0 0 35 0 0 192 0 91 0 0 90 0

Lane Group Flow (vph) 76 1196 30 76 1603 161 571 94 0 435 220 0

Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 8.4 77.3 77.3 8.5 77.4 77.4 63.2 40.2 43.8 27.8

Effective Green, g (s) 8.4 77.3 77.3 8.5 77.4 77.4 63.2 40.2 43.8 27.8

Actuated g/C Ratio 0.05 0.45 0.45 0.05 0.46 0.46 0.37 0.24 0.26 0.16

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 169 2312 719 171 2315 720 658 382 701 260

v/s Ratio Prot c0.02 0.24 0.02 c0.32 c0.14 0.06 0.06 0.14

v/s Ratio Perm 0.02 0.10 c0.18 0.10

v/c Ratio 0.45 0.52 0.04 0.44 0.69 0.22 0.87 0.25 0.62 0.84

Uniform Delay, d1 78.6 33.0 25.8 78.5 36.8 28.1 50.6 52.6 53.7 69.0

Progression Factor 1.00 1.00 1.00 1.10 0.35 0.63 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.8 0.1 1.7 1.6 0.7 11.7 0.3 1.7 21.5

Delay (s) 80.5 33.9 25.9 87.9 14.3 18.3 62.3 53.0 55.4 90.5

Level of Service F C C F B B E D E F

Approach Delay (s) 36.1 17.8 60.0 70.0

Approach LOS D B E E

Intersection Summary

HCM 2000 Control Delay 37.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT

Lane Group Flow (vph) 2038 2038

v/c Ratio 0.39 0.41

Control Delay 0.2 1.9

Queue Delay 0.0 0.0

Total Delay 0.2 1.9

Queue Length 50th (ft) 0 43

Queue Length 95th (ft) 0 60

Internal Link Dist (ft) 1066 1427

Turn Bay Length (ft)

Base Capacity (vph) 5162 4984

Starvation Cap Reductn 0 0

Spillback Cap Reductn 0 0

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.39 0.41

Intersection Summary

Appendix D D-704 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - No Build
25: Richmond Hwy & Woodlawn Rd Site 66

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1875 1875 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) -3% 4% 0%

Total Lost time (s) 6.5 6.5

Lane Util. Factor 0.91 0.91

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 5162 4984

Flt Permitted 1.00 1.00

Satd. Flow (perm) 5162 4984

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 2038 2038 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 2038 2038 0 0 0

Turn Type Prot NA NA Perm Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 170.0 170.0

Effective Green, g (s) 170.0 170.0

Actuated g/C Ratio 1.00 1.00

Clearance Time (s) 6.5 6.5

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 5162 4984

v/s Ratio Prot 0.39 c0.41

v/s Ratio Perm

v/c Ratio 0.39 0.41

Uniform Delay, d1 0.0 0.0

Progression Factor 1.00 1.00

Incremental Delay, d2 0.2 0.2

Delay (s) 0.2 0.2

Level of Service A A

Approach Delay (s) 0.2 0.2 0.0

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 0.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBL WBT NBT SBL SBT

Lane Group Flow (vph) 270 250 375 900 300 650

v/c Ratio 0.90 0.87 0.59 0.71 0.82 0.33

Control Delay 91.1 89.6 5.0 43.1 44.8 19.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 91.1 89.6 5.0 43.1 44.8 19.4

Queue Length 50th (ft) 253 239 0 395 179 186

Queue Length 95th (ft) #409 #377 17 486 292 230

Internal Link Dist (ft) 979 481 906 768

Turn Bay Length (ft) 250

Base Capacity (vph) 316 306 653 1270 405 1958

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.82 0.57 0.71 0.74 0.33

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 150 50 250 0 375 0 600 300 300 650 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 1.00 0.85 0.95 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1793 1770 1583 3362 1770 3539

Flt Permitted 0.99 0.95 1.00 1.00 0.14 1.00

Satd. Flow (perm) 1793 1770 1583 3362 261 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 150 50 250 0 375 0 600 300 300 650 0

RTOR Reduction (vph) 0 6 0 0 314 0 0 39 0 0 0 0

Lane Group Flow (vph) 0 264 0 250 61 0 0 861 0 300 650 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 24.7 24.3 24.3 54.9 83.0 83.0

Effective Green, g (s) 24.7 24.3 24.3 54.9 83.0 83.0

Actuated g/C Ratio 0.16 0.16 0.16 0.37 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 295 286 256 1230 366 1958

v/s Ratio Prot c0.15 c0.14 0.04 0.26 c0.12 0.18

v/s Ratio Perm c0.33

v/c Ratio 0.90 0.87 0.24 0.70 0.82 0.33

Uniform Delay, d1 61.4 61.4 54.8 40.5 30.0 18.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.3 24.2 0.5 3.3 13.4 0.5

Delay (s) 88.6 85.6 55.3 43.9 43.3 18.8

Level of Service F F E D D B

Approach Delay (s) 88.6 67.4 43.9 26.5

Approach LOS F E D C

Intersection Summary

HCM 2000 Control Delay 47.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 100.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 245 1603 353 33 1364 435 527 190 245 109

v/c Ratio 0.94 1.14 0.43 0.63 1.02 0.50 1.14 0.36 0.86 0.28

Control Delay 125.4 127.3 21.5 126.8 90.1 57.4 142.0 65.9 96.6 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 125.4 127.3 21.5 126.8 90.1 57.4 142.0 65.9 96.6 1.7

Queue Length 50th (ft) 288 ~1148 125 37 ~586 219 ~706 97 267 0

Queue Length 95th (ft) #463 #1287 242 #97 #684 280 #960 138 #388 0

Internal Link Dist (ft) 937 1943 2110 622

Turn Bay Length (ft) 485 510 610 160 250 300

Base Capacity (vph) 260 1407 814 52 1336 866 461 585 317 419

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.94 1.14 0.43 0.63 1.02 0.50 1.14 0.32 0.77 0.26

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 1475 325 30 1175 80 400 425 60 175 225 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.97 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 5037 3433 1828 3433 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1583 1770 5037 3433 1828 3433 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 1603 353 33 1277 87 435 462 65 190 245 109

RTOR Reduction (vph) 0 0 188 0 4 0 0 0 0 0 0 92

Lane Group Flow (vph) 245 1603 165 33 1360 0 435 527 0 190 245 17

Turn Type Prot NA Perm Prot NA Split NA Split NA Perm

Protected Phases 5 2 1 7 3 3 6 6

Permitted Phases 2 6

Actuated Green, G (s) 26.6 66.0 66.0 4.0 43.4 42.9 42.9 26.1 26.1 26.1

Effective Green, g (s) 26.6 66.0 66.0 4.0 43.4 42.9 42.9 26.1 26.1 26.1

Actuated g/C Ratio 0.16 0.39 0.39 0.02 0.26 0.25 0.25 0.15 0.15 0.15

Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 276 1373 614 41 1285 866 461 527 286 243

v/s Ratio Prot 0.14 c0.45 0.02 c0.27 0.13 c0.29 0.06 c0.13

v/s Ratio Perm 0.10 0.01

v/c Ratio 0.89 1.17 0.27 0.80 1.06 0.50 1.14 0.36 0.86 0.07

Uniform Delay, d1 70.2 52.0 35.5 82.6 63.3 54.4 63.5 64.5 70.1 61.6

Progression Factor 1.21 1.29 3.32 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 26.0 83.2 1.0 69.0 42.0 0.5 87.4 0.4 21.5 0.1

Delay (s) 111.0 150.1 119.1 151.6 105.3 54.9 151.0 64.9 91.6 61.7

Level of Service F F F F F D F E F E

Approach Delay (s) 140.7 106.4 107.5 76.3

Approach LOS F F F E

Intersection Summary

HCM 2000 Control Delay 118.2 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 113.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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159: Mt. Vernon Hwy & Mt.Vernon Rd Site 69
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Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 70 500 150 600 475 70

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 70 500 150 600 475 70

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1375 475 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1375 475 475

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 49 15 86

cM capacity (veh/h) 138 590 1087

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 570 150 600 475 70

Volume Left 70 150 0 0 0

Volume Right 500 0 0 0 70

cSH 421 1087 1700 1700 1700

Volume to Capacity 1.35 0.14 0.35 0.28 0.04

Queue Length 95th (ft) 667 12 0 0 0

Control Delay (s) 201.1 8.8 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 201.1 1.8 0.0

Approach LOS F

Intersection Summary

Average Delay 62.2

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15
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Queues 2017 PM
49: Bonniemill Ln/Spring Village Dr/Bonnie & Franconia Springfield Pkwy Site 30

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 30 1200 50 200 3600 90 20 10 125 125 10 80

v/c Ratio 0.75 0.38 0.05 0.84 0.91 0.07 0.12 0.05 0.42 0.79 0.05 0.27

Control Delay 180.0 22.3 19.3 98.1 25.2 2.8 85.2 82.4 15.1 125.9 82.4 2.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 180.0 22.3 19.3 98.1 25.2 2.8 85.2 82.4 15.1 125.9 82.4 2.6

Queue Length 50th (ft) 44 307 28 227 1437 8 27 13 0 180 13 0

Queue Length 95th (ft) #117 416 61 275 1724 30 58 35 70 257 35 3

Internal Link Dist (ft) 1472 1818 850 1101

Turn Bay Length (ft) 520 380 380 400 55 65 270 280

Base Capacity (vph) 40 3161 980 305 3944 1237 248 330 383 239 330 382

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.38 0.05 0.66 0.91 0.07 0.08 0.03 0.33 0.52 0.03 0.21

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 1200 50 200 3600 90 20 10 125 125 10 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 11 12 12

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 1577 1770 5085 1577 1770 1863 1583 1711 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.75 1.00 1.00 0.75 1.00 1.00

Satd. Flow (perm) 1770 5085 1577 1770 5085 1577 1399 1863 1583 1352 1863 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 1200 50 200 3600 90 20 10 125 125 10 80

RTOR Reduction (vph) 0 0 0 0 0 15 0 0 110 0 0 71

Lane Group Flow (vph) 30 1200 50 200 3600 75 20 10 15 125 10 9

Bus Blockages (#/hr) 0 0 1 0 0 1 0 0 0 0 0 0

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 3 6 4 8

Permitted Phases 2 6 4 4 8 8

Actuated Green, G (s) 4.0 135.4 135.4 30.9 169.3 169.3 25.7 25.7 25.7 25.7 25.7 25.7

Effective Green, g (s) 4.0 135.4 135.4 30.9 169.3 169.3 25.7 25.7 25.7 25.7 25.7 25.7

Actuated g/C Ratio 0.02 0.62 0.62 0.14 0.77 0.77 0.12 0.12 0.12 0.12 0.12 0.12

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 32 3129 970 248 3913 1213 163 217 184 157 217 184

v/s Ratio Prot 0.02 0.24 c0.11 c0.71 0.01 0.01

v/s Ratio Perm 0.03 0.05 0.01 0.01 c0.09 0.01

v/c Ratio 0.94 0.38 0.05 0.81 0.92 0.06 0.12 0.05 0.08 0.80 0.05 0.05

Uniform Delay, d1 107.9 21.3 16.8 91.7 20.0 6.1 87.0 86.3 86.6 94.6 86.3 86.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 130.6 0.4 0.1 16.3 4.7 0.1 0.3 0.1 0.2 23.7 0.1 0.1

Delay (s) 238.5 21.6 16.9 108.0 24.7 6.2 87.4 86.4 86.8 118.3 86.4 86.4

Level of Service F C B F C A F F F F F F

Approach Delay (s) 26.5 28.5 86.8 105.0

Approach LOS C C F F

Intersection Summary

HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 220.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 104.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-714 Transportation Impact Analysis



Queues 2017 PM
18: Backlick Rd & Franconia Springfiled Pkwy EB Exit Ramp Site 31

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR NBL NBT SBT SBR

Lane Group Flow (vph) 312 313 40 225 1125 675 425

v/c Ratio 0.75 0.75 0.06 0.45 0.48 0.36 0.31

Control Delay 69.4 69.5 0.5 18.5 20.0 14.0 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 69.4 69.5 0.5 18.5 20.0 14.0 0.8

Queue Length 50th (ft) 341 342 0 96 336 85 0

Queue Length 95th (ft) 413 414 3 177 516 236 0

Internal Link Dist (ft) 655 1415 1227

Turn Bay Length (ft) 515 320 330 260

Base Capacity (vph) 554 554 741 577 2358 1895 1473

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.56 0.56 0.05 0.39 0.48 0.36 0.29

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM
18: Backlick Rd & Franconia Springfiled Pkwy EB Exit Ramp Site 31

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 625 0 40 0 0 0 225 1125 0 0 675 425

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.5 7.5 7.0

Lane Util. Factor 0.95 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 0.32 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 594 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 0 40 0 0 0 225 1125 0 0 675 425

RTOR Reduction (vph) 0 0 25 0 0 0 0 0 0 0 0 92

Lane Group Flow (vph) 312 313 15 0 0 0 225 1125 0 0 675 333

Turn Type Split NA pt+ov Split pm+pt NA Perm NA pm+ov

Protected Phases 4 4 4 5 3 3 5 2 6 4

Permitted Phases 2 6 6

Actuated Green, G (s) 42.2 42.2 64.5 113.3 113.3 91.0 133.2

Effective Green, g (s) 42.2 42.2 64.5 113.3 113.3 91.0 133.2

Actuated g/C Ratio 0.25 0.25 0.38 0.67 0.67 0.54 0.78

Clearance Time (s) 7.0 7.0 7.0 7.5 7.5 7.0

Vehicle Extension (s) 5.0 5.0 4.0 4.0 4.0 5.0

Lane Grp Cap (vph) 417 417 600 501 2358 1894 1240

v/s Ratio Prot 0.19 c0.19 0.01 0.04 c0.32 0.19 0.07

v/s Ratio Perm 0.26 0.14

v/c Ratio 0.75 0.75 0.03 0.45 0.48 0.36 0.27

Uniform Delay, d1 59.0 59.0 33.1 12.4 13.9 22.7 5.0

Progression Factor 1.00 1.00 1.00 1.29 1.27 0.54 0.61

Incremental Delay, d2 8.6 8.8 0.0 0.8 0.7 0.5 0.2

Delay (s) 67.6 67.8 33.1 16.8 18.2 12.8 3.3

Level of Service E E C B B B A

Approach Delay (s) 65.6 0.0 18.0 9.1

Approach LOS E A B A

Intersection Summary

HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 83.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
17: Backlick Rd & Franconia Springfiled Pkwy WB Exit Ramp Site 32

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 104 106 350 50 20 50 1625 10 850 900

v/c Ratio 0.44 0.44 0.73 0.52 0.11 0.12 0.68 0.06 0.38 0.57

Control Delay 72.0 72.2 36.9 96.7 1.3 6.1 16.1 4.5 6.4 0.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0

Total Delay 72.0 72.2 36.9 96.7 1.3 6.1 16.1 4.5 6.8 0.9

Queue Length 50th (ft) 113 115 176 55 0 8 462 1 138 0

Queue Length 95th (ft) 176 180 286 106 0 15 659 m1 165 0

Internal Link Dist (ft) 625 38 1227 378

Turn Bay Length (ft) 400 540 510 150

Base Capacity (vph) 309 311 492 106 184 426 2385 175 2219 1583

Starvation Cap Reductn 0 0 0 0 0 0 0 0 824 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.34 0.71 0.47 0.11 0.12 0.68 0.06 0.61 0.57

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM
17: Backlick Rd & Franconia Springfiled Pkwy WB Exit Ramp Site 32

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 10 350 30 20 20 50 1625 0 10 850 900

Ideal Flow (vphpl) 2050 2050 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1814 1827 1583 1808 1583 1770 3539 1770 3539 1583

Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.27 1.00 0.09 1.00 1.00

Satd. Flow (perm) 1814 1827 1583 1808 1583 505 3539 167 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 10 350 30 20 20 50 1625 0 10 850 900

RTOR Reduction (vph) 0 0 149 0 0 19 0 0 0 0 0 0

Lane Group Flow (vph) 104 106 201 0 50 1 50 1625 0 10 850 900

Turn Type Split NA pm+ov Split NA pm+ov pm+pt NA pm+pt NA Free

Protected Phases 4 4 5 3 3 1 5 2 1 6

Permitted Phases 4 3 2 6 Free

Actuated Green, G (s) 22.5 22.5 30.5 7.7 10.5 117.0 109.0 106.6 103.8 170.0

Effective Green, g (s) 22.5 22.5 30.5 7.7 10.5 117.0 109.0 106.6 103.8 170.0

Actuated g/C Ratio 0.13 0.13 0.18 0.05 0.06 0.69 0.64 0.63 0.61 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 240 241 349 81 97 407 2269 131 2160 1583

v/s Ratio Prot 0.06 0.06 c0.03 0.03 0.00 0.01 c0.46 0.00 0.24

v/s Ratio Perm 0.10 0.00 0.08 0.05 c0.57

v/c Ratio 0.43 0.44 0.57 0.62 0.01 0.12 0.72 0.08 0.39 0.57

Uniform Delay, d1 67.9 67.9 63.8 79.7 74.9 9.8 20.2 17.5 17.0 0.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.57 0.72 0.39 0.33 1.00

Incremental Delay, d2 1.3 1.3 2.3 13.2 0.1 0.1 1.7 0.1 0.3 0.9

Delay (s) 69.1 69.2 66.1 92.9 74.9 5.7 16.3 6.9 6.0 0.9

Level of Service E E E F E A B A A A

Approach Delay (s) 67.3 87.8 16.0 3.4

Approach LOS E F B A

Intersection Summary

HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Lane Group EBT EBR WBL WBT SBT

Lane Group Flow (vph) 1275 725 950 2125 975

v/c Ratio 1.16 1.06 1.61 0.70 1.67

Control Delay 141.1 76.6 319.7 27.0 340.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 141.1 76.6 319.7 27.0 340.9

Queue Length 50th (ft) ~648 ~510 ~1602 623 ~1612

Queue Length 95th (ft) #746 #772 #1868 670 #1884

Internal Link Dist (ft) 837 1008 920

Turn Bay Length (ft) 425

Base Capacity (vph) 1101 684 590 3022 585

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.16 1.06 1.61 0.70 1.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM
36: Franconia Springfield Pkwy & I-95 HOV Ramp Site 33

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1275 725 950 2125 0 0 0 0 225 0 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.90

Flt Protected 1.00 1.00 0.95 1.00 0.99

Satd. Flow (prot) 5085 1583 1770 5085 1650

Flt Permitted 1.00 1.00 0.95 1.00 0.99

Satd. Flow (perm) 5085 1583 1770 5085 1650

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 1275 725 950 2125 0 0 0 0 225 0 750

RTOR Reduction (vph) 0 0 342 0 0 0 0 0 0 0 54 0

Lane Group Flow (vph) 0 1275 383 950 2125 0 0 0 0 0 921 0

Turn Type NA Perm Prot NA Perm NA

Protected Phases 2 1 6 8

Permitted Phases 2 8

Actuated Green, G (s) 39.0 39.0 60.0 107.0 58.0

Effective Green, g (s) 39.0 39.0 60.0 107.0 58.0

Actuated g/C Ratio 0.22 0.22 0.33 0.59 0.32

Clearance Time (s) 8.0 8.0 8.0 8.0 7.0

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0

Lane Grp Cap (vph) 1101 342 590 3022 531

v/s Ratio Prot c0.25 c0.54 0.42

v/s Ratio Perm 0.24 0.56

v/c Ratio 1.16 1.12 1.61 0.70 1.74

Uniform Delay, d1 70.5 70.5 60.0 25.4 61.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.6 85.6 282.4 1.4 338.7

Delay (s) 152.1 156.1 342.4 26.8 399.7

Level of Service F F F C F

Approach Delay (s) 153.5 124.3 0.0 399.7

Approach LOS F F A F

Intersection Summary

HCM 2000 Control Delay 178.4 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.54

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 23.0

Intersection Capacity Utilization 175.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
350: Frontier Drive & Franconia Springfield Pkwy EB Exit Ramp Site 34

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL EBT EBR NBT NBR SBL SBT

Lane Group Flow (vph) 87 88 125 300 525 1100 250

v/c Ratio 0.54 0.55 0.47 0.26 0.81 0.54 0.12

Control Delay 80.6 81.0 15.6 57.3 22.4 4.6 0.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4 0.0

Total Delay 80.6 81.0 15.6 57.3 22.4 5.0 0.6

Queue Length 50th (ft) 93 94 0 77 85 102 2

Queue Length 95th (ft) 151 152 63 110 #307 287 2

Internal Link Dist (ft) 906 517 268

Turn Bay Length (ft) 430 60

Base Capacity (vph) 430 430 498 1171 646 2252 2321

Starvation Cap Reductn 0 0 0 0 0 600 0

Spillback Cap Reductn 0 0 0 36 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.20 0.25 0.26 0.81 0.67 0.11

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM
350: Frontier Drive & Franconia Springfield Pkwy EB Exit Ramp Site 34

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 175 0 125 0 0 0 0 300 525 1100 250 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 6408 1583 3433 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 175 0 125 0 0 0 0 300 525 1100 250 0

RTOR Reduction (vph) 0 0 113 0 0 0 0 0 357 0 0 0

Lane Group Flow (vph) 87 88 12 0 0 0 0 300 168 1100 250 0

Turn Type Split NA Perm NA Perm Split NA

Protected Phases 2 2 1 6 8 6 8

Permitted Phases 2 1

Actuated Green, G (s) 15.2 15.2 15.2 29.2 29.2 94.6 94.6

Effective Green, g (s) 15.2 15.2 15.2 29.2 29.2 94.6 94.6

Actuated g/C Ratio 0.09 0.09 0.09 0.18 0.18 0.59 0.59

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0

Lane Grp Cap (vph) 159 159 150 1169 288 2029 2092

v/s Ratio Prot 0.05 c0.05 0.05 c0.32 0.07

v/s Ratio Perm 0.01 c0.11

v/c Ratio 0.55 0.55 0.08 0.26 0.58 0.54 0.12

Uniform Delay, d1 69.1 69.2 66.0 56.1 59.8 19.7 14.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.18 0.03

Incremental Delay, d2 3.8 4.1 0.2 0.2 3.5 0.3 0.0

Delay (s) 72.9 73.3 66.2 56.3 63.3 3.9 0.5

Level of Service E E E E E A A

Approach Delay (s) 70.2 0.0 60.8 3.2

Approach LOS E A E A

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
35: Franconia Springfield Pkwy WB Exit Ramp & Frontier Dr Site 35

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group WBL WBT WBR NBL NBT SBT SBR

Lane Group Flow (vph) 10 10 1350 600 400 1300 575

v/c Ratio 0.04 0.04 0.85 0.54 0.35 0.52 0.65

Control Delay 53.3 53.3 6.0 29.7 32.6 27.5 8.8

Queue Delay 0.0 0.0 0.0 0.3 0.2 0.0 0.1

Total Delay 53.3 53.3 6.0 30.0 32.7 27.5 8.9

Queue Length 50th (ft) 9 9 0 117 91 187 76

Queue Length 95th (ft) 28 28 0 104 86 258 118

Internal Link Dist (ft) 774 268 733

Turn Bay Length (ft) 460 450 220

Base Capacity (vph) 367 367 1583 1657 1708 2522 881

Starvation Cap Reductn 0 0 0 477 601 0 27

Spillback Cap Reductn 0 0 0 0 0 64 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.03 0.85 0.51 0.36 0.53 0.67

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM
35: Franconia Springfield Pkwy WB Exit Ramp & Frontier Dr Site 35

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 20 0 1350 600 400 0 0 1300 575

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 4.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 3539 6408 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 0 0 20 0 1350 600 400 0 0 1300 575

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 258

Lane Group Flow (vph) 0 0 0 10 10 1350 600 400 0 0 1300 317

Turn Type Split NA Free Split NA NA Perm

Protected Phases 8 8 1 2 1 2 6

Permitted Phases Free 6

Actuated Green, G (s) 24.5 24.5 160.0 51.4 51.4 63.1 63.1

Effective Green, g (s) 24.5 24.5 160.0 51.4 51.4 63.1 63.1

Actuated g/C Ratio 0.15 0.15 1.00 0.32 0.32 0.39 0.39

Clearance Time (s) 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 257 257 1583 1102 1136 2527 624

v/s Ratio Prot 0.01 0.01 0.17 0.11 0.20

v/s Ratio Perm c0.85 0.20

v/c Ratio 0.04 0.04 0.85 0.54 0.35 0.51 0.51

Uniform Delay, d1 57.7 57.7 0.0 44.7 41.6 36.8 36.7

Progression Factor 1.00 1.00 1.00 0.62 0.77 0.70 0.56

Incremental Delay, d2 0.1 0.1 6.0 0.7 0.3 0.5 2.2

Delay (s) 57.8 57.8 6.0 28.5 32.1 26.4 22.7

Level of Service E E A C C C C

Approach Delay (s) 0.0 6.8 30.0 25.2

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 20.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 160.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
19: Beulah Street & Franconia Springfield Pwy/Manchester Blvd Site 36

SILNO 4 (Springfield 4) PM RT 2:53 pm 2/22/2013 PM RT Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 650 1350 900 125 1175 125 775 350 150 325 400 650

v/c Ratio 1.32 1.02 1.06 1.28 1.15 0.22 1.31 0.35 0.27 0.79 0.48 1.21

Control Delay 212.4 82.8 75.0 240.3 126.2 9.4 206.1 52.6 6.6 91.5 62.0 147.2

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 212.4 82.8 75.0 240.3 126.3 9.4 206.1 52.6 6.6 91.5 62.0 147.2

Queue Length 50th (ft) ~508 ~881 ~838 ~190 ~844 16 ~604 175 0 194 217 ~724

Queue Length 95th (ft) #639 #1020 #1107 m#333 #986 m59 #739 228 52 251 275 #981

Internal Link Dist (ft) 1623 621 1129 657

Turn Bay Length (ft) 560 330 415 305 365 275

Base Capacity (vph) 493 1330 852 98 1022 563 591 1012 564 457 825 537

Starvation Cap Reductn 0 0 0 0 20 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.32 1.02 1.06 1.28 1.17 0.22 1.31 0.35 0.27 0.71 0.48 1.21

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 650 1350 900 125 1175 125 775 350 150 325 400 650

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% 0% 0% 0%

Total Lost time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3416 3522 1575 1770 3539 1577 3433 3539 1577 3433 3539 1577

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 650 1350 900 125 1175 125 775 350 150 325 400 650

RTOR Reduction (vph) 0 0 258 0 0 89 0 0 107 0 0 169

Lane Group Flow (vph) 650 1350 642 125 1175 36 775 350 43 325 400 481

Bus Blockages (#/hr) 0 0 0 0 0 1 0 0 1 0 0 1

Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA Perm

Protected Phases 5 2 1 6 3 8 7 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 26.0 68.0 68.0 10.0 52.0 52.0 31.0 51.5 51.5 21.5 42.0 42.0

Effective Green, g (s) 26.0 68.0 68.0 10.0 52.0 52.0 31.0 51.5 51.5 21.5 42.0 42.0

Actuated g/C Ratio 0.14 0.38 0.38 0.06 0.29 0.29 0.17 0.29 0.29 0.12 0.23 0.23

Clearance Time (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 1330 595 98 1022 455 591 1012 451 410 825 367

v/s Ratio Prot c0.19 0.38 0.07 c0.33 c0.23 0.10 0.09 0.11

v/s Ratio Perm 0.41 0.02 0.03 c0.30

v/c Ratio 1.32 1.02 1.08 1.28 1.15 0.08 1.31 0.35 0.10 0.79 0.48 1.31

Uniform Delay, d1 77.0 56.0 56.0 85.0 64.0 46.6 74.5 50.9 47.2 77.1 59.6 69.0

Progression Factor 1.00 1.00 1.00 1.19 0.89 3.15 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 157.1 28.5 60.2 170.3 76.3 0.3 151.9 0.2 0.1 10.1 0.5 157.6

Delay (s) 234.1 84.5 116.2 271.1 133.5 147.2 226.4 51.1 47.2 87.2 60.1 226.6

Level of Service F F F F F F F D D F E F

Approach Delay (s) 127.9 146.8 157.2 145.2

Approach LOS F F F F

Intersection Summary

HCM 2000 Control Delay 140.5 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.25

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 113.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Lane Group SEL SET SER NWL NWR NET NER SWL SWT

Lane Group Flow (vph) 30 263 262 55 127 725 28 13 375

v/c Ratio 0.07 0.39 0.39 0.42 0.38 0.39 0.03 0.03 0.18

Control Delay 49.4 1.7 1.7 66.2 5.9 7.3 0.1 15.6 14.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0

Total Delay 49.4 1.7 1.7 66.2 5.9 7.6 0.1 15.6 14.2

Queue Length 50th (ft) 11 0 0 45 0 57 0 4 65

Queue Length 95th (ft) 26 0 0 88 27 70 0 17 126

Internal Link Dist (ft) 377 190 349

Turn Bay Length (ft) 200 200 400

Base Capacity (vph) 475 690 690 394 547 1872 908 377 2090

Starvation Cap Reductn 0 0 0 0 0 526 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.38 0.38 0.14 0.23 0.54 0.03 0.03 0.18

Intersection Summary

Appendix D D-727 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM
7: Rolling Road/Barta Rd & Fairfax County Pkwy EB Exit Ramp Site 38

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 30 0 525 55 0 127 0 725 28 13 375 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 0.85 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 1504 1504 1770 1583 3539 1583 1770 3539

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.28 1.00

Satd. Flow (perm) 3433 1504 1504 1770 1583 3539 1583 525 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 0 525 55 0 127 0 725 28 13 375 0

RTOR Reduction (vph) 0 230 229 0 0 111 0 0 13 0 0 0

Lane Group Flow (vph) 30 33 33 55 0 16 0 725 15 13 375 0

Turn Type Split NA Prot Prot custom NA Perm pm+pt NA

Protected Phases 4 4 4 3 3 5 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 16.5 16.5 16.5 9.7 16.7 68.8 68.8 72.6 72.6

Effective Green, g (s) 16.5 16.5 16.5 9.7 16.7 68.8 68.8 72.6 72.6

Actuated g/C Ratio 0.13 0.13 0.13 0.07 0.13 0.53 0.53 0.56 0.56

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 190 190 132 203 1872 837 360 1976

v/s Ratio Prot 0.01 c0.02 0.02 c0.03 0.01 c0.20 0.00 c0.11

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.07 0.18 0.18 0.42 0.08 0.39 0.02 0.04 0.19

Uniform Delay, d1 50.0 50.7 50.7 57.4 49.9 18.1 14.5 13.8 14.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.35 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.4 2.1 0.2 0.6 0.0 0.0 0.2

Delay (s) 50.1 51.1 51.1 59.6 50.1 7.0 14.6 13.9 14.4

Level of Service D D D E D A B B B

Approach Delay (s) 51.1 52.9 7.3 14.4

Approach LOS D D A B

Intersection Summary

HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Lane Group NWL NET SWT

Lane Group Flow (vph) 270 40 325

v/c Ratio 0.55 0.03 0.17

Control Delay 16.9 9.1 9.3

Queue Delay 0.0 0.0 0.0

Total Delay 16.9 9.1 9.3

Queue Length 50th (ft) 51 2 16

Queue Length 95th (ft) 101 10 34

Internal Link Dist (ft) 1324 350 136

Turn Bay Length (ft)

Base Capacity (vph) 1763 2901 4168

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.15 0.01 0.08

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM
9: Barta Rd/Rolling Road & Fairfax County Pkwy WB Exit Ramp Site 39

Barta Network 2:46 pm 2/22/2013 PM - Weekday Synchro 8 Report
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (vph) 250 20 40 0 0 325

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0

Lane Util. Factor 1.00 0.95 0.91

Frt 0.99 1.00 1.00

Flt Protected 0.96 1.00 1.00

Satd. Flow (prot) 1763 3539 5085

Flt Permitted 0.96 1.00 1.00

Satd. Flow (perm) 1763 3539 5085

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 250 20 40 0 0 325

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 270 0 40 0 0 325

Turn Type NA NA NA

Protected Phases 4 6 2

Permitted Phases

Actuated Green, G (s) 11.3 15.0 15.0

Effective Green, g (s) 11.3 15.0 15.0

Actuated g/C Ratio 0.28 0.37 0.37

Clearance Time (s) 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 494 1317 1892

v/s Ratio Prot c0.15 0.01 c0.06

v/s Ratio Perm

v/c Ratio 0.55 0.03 0.17

Uniform Delay, d1 12.3 8.0 8.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.0 0.0

Delay (s) 13.6 8.0 8.5

Level of Service B A A

Approach Delay (s) 13.6 8.0 8.5

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 10.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 40.3 Sum of lost time (s) 14.0

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Lane Group EBL NBL NBT SBT SBR

Lane Group Flow (vph) 645 20 700 625 40

v/c Ratio 0.76 0.19 0.32 0.31 0.03

Control Delay 30.6 42.6 8.4 8.7 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 30.6 42.6 8.4 8.7 0.1

Queue Length 50th (ft) 130 10 85 53 0

Queue Length 95th (ft) 181 32 127 122 0

Internal Link Dist (ft) 455 930 1767

Turn Bay Length (ft) 300 300

Base Capacity (vph) 987 104 2213 2013 1429

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.65 0.19 0.32 0.31 0.03

Intersection Summary

Appendix D D-731 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM
50: Backlick Rd & Barta Rd Site 42

SILNO3 network 2:54 pm 2/20/2013 Synchro 8 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 625 20 20 700 625 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0

Lane Util. Factor 0.97 1.00 0.95 0.95 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 1.00 1.00

Satd. Flow (prot) 3431 1770 3539 3539 1583

Flt Permitted 0.95 0.95 1.00 1.00 1.00

Satd. Flow (perm) 3431 1770 3539 3539 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 625 20 20 700 625 40

RTOR Reduction (vph) 106 0 0 0 0 11

Lane Group Flow (vph) 539 0 20 700 625 29

Turn Type NA Prot NA NA pm+ov

Protected Phases 4 5 2 6 4

Permitted Phases 6

Actuated Green, G (s) 18.3 2.0 53.2 44.2 62.5

Effective Green, g (s) 18.3 2.0 53.2 44.2 62.5

Actuated g/C Ratio 0.22 0.02 0.63 0.52 0.74

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 738 41 2214 1840 1163

v/s Ratio Prot c0.16 0.01 c0.20 c0.18 0.01

v/s Ratio Perm 0.01

v/c Ratio 0.73 0.49 0.32 0.34 0.03

Uniform Delay, d1 31.1 41.0 7.4 11.9 3.0

Progression Factor 1.00 1.00 1.00 0.75 0.25

Incremental Delay, d2 3.7 8.9 0.4 0.5 0.0

Delay (s) 34.8 49.9 7.8 9.4 0.8

Level of Service C D A A A

Approach Delay (s) 34.8 9.0 8.9

Approach LOS C A A

Intersection Summary

HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBT EBR WBL WBR NBT SBL SBT SBR

Lane Group Flow (vph) 80 125 150 750 2000 150 1425 750

v/c Ratio 0.63 0.08 0.55 0.73 0.81 0.75 0.62 0.47

Control Delay 102.5 0.1 73.4 29.8 19.2 98.8 19.8 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 102.5 0.1 73.4 29.8 19.2 98.8 19.8 1.0

Queue Length 50th (ft) 93 0 150 205 450 174 505 0

Queue Length 95th (ft) 157 0 m201 m273 216 256 573 0

Internal Link Dist (ft) 610 1235 338

Turn Bay Length (ft) 270 365 390

Base Capacity (vph) 140 1530 275 1017 2464 236 2311 1584

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.57 0.08 0.55 0.74 0.81 0.64 0.62 0.47

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM
17: Fairfax Co Pkwy & Loisdale Rd Site 46

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 80 125 150 0 750 0 1900 100 150 1425 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% 3% 1% -4%

Total Lost time (s) 7.0 4.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 1.00 1.00 1.00 0.88 0.91 1.00 0.95 1.00

Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1800 1530 1710 2692 4925 1770 3541 1584

Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1800 1530 1710 2692 4925 1770 3541 1584

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 80 125 150 0 750 0 1900 100 150 1425 750

RTOR Reduction (vph) 0 0 0 0 0 191 0 3 0 0 0 0

Lane Group Flow (vph) 0 80 125 150 0 559 0 1997 0 150 1425 750

Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Turn Type NA Free Prot custom NA Prot NA Free

Protected Phases 3 4 4 1 2 1 6

Permitted Phases Free Free

Actuated Green, G (s) 12.7 180.0 28.7 56.2 90.1 20.5 117.6 180.0

Effective Green, g (s) 12.7 180.0 28.7 56.2 90.1 20.5 117.6 180.0

Actuated g/C Ratio 0.07 1.00 0.16 0.31 0.50 0.11 0.65 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 5.0 4.0 5.0

Lane Grp Cap (vph) 127 1530 272 840 2465 201 2313 1584

v/s Ratio Prot 0.04 0.09 c0.21 c0.41 0.08 c0.40

v/s Ratio Perm 0.08 c0.47

v/c Ratio 0.63 0.08 0.55 0.67 0.81 0.75 0.62 0.47

Uniform Delay, d1 81.4 0.0 69.7 53.7 37.8 77.2 18.1 0.0

Progression Factor 1.00 1.00 0.96 0.79 0.45 1.00 1.00 1.00

Incremental Delay, d2 10.6 0.1 2.4 1.8 1.6 14.8 1.2 1.0

Delay (s) 92.0 0.1 69.0 44.1 18.6 92.1 19.3 1.0

Level of Service F A E D B F B A

Approach Delay (s) 36.0 48.2 18.6 18.1

Approach LOS D D B B

Intersection Summary

HCM 2000 Control Delay 24.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 325 10 100 40 125 20 1575 10 60 1425 90

v/c Ratio 0.87 0.02 0.23 0.48 0.69 0.14 0.85 0.01 0.56 0.73 0.10

Control Delay 89.0 52.1 7.2 101.8 37.2 15.0 30.6 0.0 50.0 20.5 0.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 89.0 52.1 7.2 101.8 37.2 15.0 30.7 0.0 50.0 20.5 0.5

Queue Length 50th (ft) 367 9 0 47 15 6 853 0 21 317 0

Queue Length 95th (ft) #522 28 42 93 91 m11 740 m0 m#69 342 7

Internal Link Dist (ft) 602 1004 953 1235

Turn Bay Length (ft) 80 80 360 390 380

Base Capacity (vph) 396 442 453 95 190 142 1855 878 107 1961 867

Starvation Cap Reductn 0 0 0 0 0 0 21 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.82 0.02 0.22 0.42 0.66 0.14 0.86 0.01 0.56 0.73 0.10

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 325 10 100 30 10 125 20 1575 10 60 1425 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1719 1516 1752 3505 1562 1752 3498 1462

Flt Permitted 0.95 1.00 1.00 0.96 1.00 0.09 1.00 1.00 0.05 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1719 1516 170 3505 1562 92 3498 1462

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 325 10 100 30 10 125 20 1575 10 60 1425 90

RTOR Reduction (vph) 0 0 77 0 0 107 0 0 5 0 0 41

Lane Group Flow (vph) 325 10 23 0 40 18 20 1575 5 60 1425 49

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 10%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 41.6 41.6 41.6 8.8 8.8 98.3 95.2 95.2 103.9 98.0 98.0

Effective Green, g (s) 41.6 41.6 41.6 8.8 8.8 98.3 95.2 95.2 103.9 98.0 98.0

Actuated g/C Ratio 0.23 0.23 0.23 0.05 0.05 0.55 0.53 0.53 0.58 0.54 0.54

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 375 418 348 84 74 120 1853 826 107 1904 795

v/s Ratio Prot c0.20 0.01 c0.02 0.00 c0.45 c0.02 c0.41

v/s Ratio Perm 0.02 0.01 0.09 0.00 0.30 0.03

v/c Ratio 0.87 0.02 0.07 0.48 0.25 0.17 0.85 0.01 0.56 0.75 0.06

Uniform Delay, d1 66.5 53.5 54.0 83.4 82.4 25.6 36.3 20.0 32.6 31.5 19.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84 0.71 1.00 1.72 0.59 0.19

Incremental Delay, d2 21.4 0.1 0.3 4.2 1.8 0.5 4.1 0.0 5.5 2.3 0.1

Delay (s) 88.0 53.6 54.3 87.6 84.2 22.0 29.8 20.1 61.6 20.9 3.8

Level of Service F D D F F C C C E C A

Approach Delay (s) 79.4 85.0 29.7 21.4

Approach LOS E F C C

Intersection Summary

HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 87.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
19: Fairfax Co Pkwy & 750' South of Terminal Rd Site 48

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Group Flow (vph) 70 125 1500 70 40 1475

v/c Ratio 0.56 0.57 0.57 0.06 0.16 0.51

Control Delay 93.8 24.4 10.2 1.4 1.3 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1

Total Delay 93.8 24.4 10.2 1.4 1.3 0.7

Queue Length 50th (ft) 81 10 364 0 1 8

Queue Length 95th (ft) 137 81 490 16 m2 20

Internal Link Dist (ft) 56 3201 953

Turn Bay Length (ft) 350 405

Base Capacity (vph) 208 284 2633 1193 261 2909

Starvation Cap Reductn 0 0 0 0 0 218

Spillback Cap Reductn 0 3 93 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.34 0.44 0.59 0.06 0.15 0.55

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 70 125 1500 70 40 1475

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) 0% 4% -1%

Total Lost time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1388 1242 3402 1522 1744 3489

Flt Permitted 0.95 1.00 1.00 1.00 0.13 1.00

Satd. Flow (perm) 1388 1242 3402 1522 245 3489

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 70 125 1500 70 40 1475

RTOR Reduction (vph) 0 105 0 16 0 0

Lane Group Flow (vph) 70 20 1500 54 40 1475

Heavy Vehicles (%) 30% 30% 4% 4% 4% 4%

Turn Type NA Perm NA Perm pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 16.4 16.4 137.9 137.9 150.1 150.1

Effective Green, g (s) 16.4 16.4 137.9 137.9 150.1 150.1

Actuated g/C Ratio 0.09 0.09 0.77 0.77 0.83 0.83

Clearance Time (s) 7.0 7.0 6.5 6.5 7.0 6.5

Vehicle Extension (s) 5.0 5.0 5.0 5.0 3.0 5.0

Lane Grp Cap (vph) 126 113 2606 1166 247 2909

v/s Ratio Prot c0.05 c0.44 0.00 c0.42

v/s Ratio Perm 0.02 0.04 0.13

v/c Ratio 0.56 0.17 0.58 0.05 0.16 0.51

Uniform Delay, d1 78.3 75.5 8.8 5.1 6.1 4.3

Progression Factor 1.00 1.00 1.00 1.00 0.11 0.05

Incremental Delay, d2 8.7 1.5 0.9 0.1 0.2 0.5

Delay (s) 87.0 77.1 9.7 5.2 0.9 0.7

Level of Service F E A A A A

Approach Delay (s) 80.6 9.5 0.7

Approach LOS F A A

Intersection Summary

HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR

Lane Group Flow (vph) 600 865 30 450 125 70 30 250 80 525

v/c Ratio 1.31 0.93 0.27 0.64 0.18 0.51 0.11 0.56 0.17 1.33

Control Delay 181.9 43.8 26.8 47.5 1.4 79.3 0.8 43.6 33.0 200.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 181.9 43.8 26.8 47.5 1.4 79.3 0.8 43.6 33.0 200.4

Queue Length 50th (ft) ~593 ~901 13 380 0 67 0 233 58 ~673

Queue Length 95th (ft) #836 #1223 33 531 8 118 0 311 87 #907

Internal Link Dist (ft) 3024 1297 1097 1436

Turn Bay Length (ft) 220 315 380

Base Capacity (vph) 459 933 111 699 682 336 434 443 466 396

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.31 0.93 0.27 0.64 0.18 0.21 0.07 0.56 0.17 1.33

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 600 825 40 30 450 125 20 50 30 250 80 525

Ideal Flow (vphpl) 2000 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900

Grade (%) 3% -2% 4% -3%

Total Lost time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1835 1822 1787 1980 1599 1800 1552 1796 1891 1607

Flt Permitted 0.22 1.00 0.08 1.00 1.00 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 419 1822 146 1980 1599 1800 1552 1796 1891 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 600 825 40 30 450 125 20 50 30 250 80 525

RTOR Reduction (vph) 0 1 0 0 0 82 0 0 28 0 0 0

Lane Group Flow (vph) 600 864 0 30 450 43 0 70 2 250 80 525

Turn Type pm+pt NA pm+pt NA Perm Split NA Perm Split NA Perm

Protected Phases 1 6 5 2 3 3 4 4

Permitted Phases 6 2 2 3 4

Actuated Green, G (s) 82.6 72.6 54.6 51.6 51.6 9.9 9.9 37.0 37.0 37.0

Effective Green, g (s) 82.6 72.6 54.6 51.6 51.6 9.9 9.9 37.0 37.0 37.0

Actuated g/C Ratio 0.55 0.48 0.36 0.34 0.34 0.07 0.07 0.25 0.25 0.25

Clearance Time (s) 7.0 6.5 7.0 6.5 6.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 2.5 4.0 2.5 4.0 4.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 457 881 85 681 550 118 102 443 466 396

v/s Ratio Prot c0.21 0.47 0.01 0.23 c0.04 0.14 0.04

v/s Ratio Perm c0.51 0.12 0.03 0.00 c0.33

v/c Ratio 1.31 0.98 0.35 0.66 0.08 0.59 0.02 0.56 0.17 1.33

Uniform Delay, d1 30.0 38.0 37.5 41.8 33.2 68.1 65.5 49.4 44.4 56.5

Progression Factor 1.33 0.72 1.00 1.00 1.00 1.00 1.00 0.77 0.72 0.82

Incremental Delay, d2 155.6 25.9 1.8 5.0 0.3 7.8 0.1 1.6 0.2 163.0

Delay (s) 195.5 53.4 39.4 46.8 33.4 75.9 65.6 39.6 32.1 209.3

Level of Service F D D D C E E D C F

Approach Delay (s) 111.6 43.6 72.8 143.1

Approach LOS F D E F

Intersection Summary

HCM 2000 Control Delay 105.6 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.30

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 27.5

Intersection Capacity Utilization 91.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Group Flow (vph) 800 475 450 850 625 450

v/c Ratio 0.69 0.57 0.83 0.45 0.90 0.27

Control Delay 54.0 19.2 65.7 24.3 59.7 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.0 19.2 65.7 24.3 59.7 13.4

Queue Length 50th (ft) 201 22 228 305 558 98

Queue Length 95th (ft) 433 334 m222 m306 703 122

Internal Link Dist (ft) 1397 2206 648

Turn Bay Length (ft) 400 500 300

Base Capacity (vph) 1167 840 577 1869 767 1660

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.69 0.57 0.78 0.45 0.81 0.27

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 800 475 450 850 625 450

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 0.97 0.95 1.00 0.88

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 3433 3539 1770 2787

Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 3433 3539 1770 2787

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 800 475 450 850 625 450

RTOR Reduction (vph) 0 318 0 0 0 16

Lane Group Flow (vph) 800 157 450 850 625 434

Turn Type NA Perm Prot NA NA pt+ov

Protected Phases 2 1 6 4 4 1

Permitted Phases 2

Actuated Green, G (s) 49.5 49.5 23.7 79.2 58.8 88.5

Effective Green, g (s) 49.5 49.5 23.7 79.2 58.8 88.5

Actuated g/C Ratio 0.33 0.33 0.16 0.53 0.39 0.59

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1167 522 542 1868 693 1644

v/s Ratio Prot c0.23 c0.13 0.24 c0.35 0.16

v/s Ratio Perm 0.10

v/c Ratio 0.69 0.30 0.83 0.46 0.90 0.26

Uniform Delay, d1 43.5 37.4 61.2 22.0 42.9 14.9

Progression Factor 1.13 4.80 0.93 1.03 1.00 1.00

Incremental Delay, d2 2.8 1.2 6.8 0.5 15.0 0.1

Delay (s) 51.7 180.7 63.6 23.2 57.9 15.0

Level of Service D F E C E B

Approach Delay (s) 99.8 37.2 39.9

Approach LOS F D D

Intersection Summary

HCM 2000 Control Delay 59.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBT NBR

Lane Group Flow (vph) 10 1250 30 10 1500 325 100

v/c Ratio 0.06 0.58 0.03 0.04 0.68 0.70 0.21

Control Delay 11.3 18.0 0.1 18.5 31.0 58.2 7.6

Queue Delay 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 18.3 0.1 18.5 31.0 58.2 7.6

Queue Length 50th (ft) 3 233 0 5 580 287 0

Queue Length 95th (ft) m10 605 1 m9 m739 374 44

Internal Link Dist (ft) 603 592 815

Turn Bay Length (ft) 180 290 400 680

Base Capacity (vph) 165 2158 996 233 2201 554 564

Starvation Cap Reductn 0 340 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.06 0.69 0.03 0.04 0.68 0.59 0.18

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 1250 30 10 1500 0 325 0 100 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 0% 0%

Total Lost time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 3504 1567 1787 3575 1770 1583

Flt Permitted 0.09 1.00 1.00 0.15 1.00 0.95 1.00

Satd. Flow (perm) 168 3504 1567 281 3575 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 1250 30 10 1500 0 325 0 100 0 0 0

RTOR Reduction (vph) 0 0 12 0 0 0 0 0 74 0 0 0

Lane Group Flow (vph) 10 1250 18 10 1500 0 0 325 26 0 0 0

Turn Type pm+pt NA Perm pm+pt NA Perm NA Perm Perm

Protected Phases 5 2 1 6 4 8

Permitted Phases 2 2 6 4 4 8

Actuated Green, G (s) 90.4 88.2 88.2 90.4 88.2 39.1 39.1

Effective Green, g (s) 90.4 88.2 88.2 90.4 88.2 39.1 39.1

Actuated g/C Ratio 0.60 0.59 0.59 0.60 0.59 0.26 0.26

Clearance Time (s) 7.0 6.5 6.5 7.0 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0 5.0 3.0 3.0

Lane Grp Cap (vph) 124 2060 921 191 2102 461 412

v/s Ratio Prot c0.00 0.36 0.00 c0.42

v/s Ratio Perm 0.05 0.01 0.03 0.18 0.02

v/c Ratio 0.08 0.61 0.02 0.05 0.71 0.70 0.06

Uniform Delay, d1 17.9 19.8 12.9 14.8 21.9 50.2 41.7

Progression Factor 0.90 0.86 1.00 1.55 1.37 1.00 1.00

Incremental Delay, d2 0.3 1.3 0.0 0.1 1.6 4.9 0.1

Delay (s) 16.4 18.4 12.9 23.0 31.6 55.1 41.7

Level of Service B B B C C E D

Approach Delay (s) 18.3 31.5 51.9 0.0

Approach LOS B C D A

Intersection Summary

HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 275 400 10 30 875 475 70 425 225 275 150 375

v/c Ratio 0.69 0.22 0.01 0.18 0.57 0.47 0.24 0.74 0.42 0.97 0.18 0.52

Control Delay 72.7 20.8 0.0 77.7 26.0 6.5 38.4 67.9 7.1 104.5 43.7 12.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.2

Total Delay 72.7 20.8 0.0 77.7 26.0 6.8 38.4 67.9 7.1 104.5 43.7 12.9

Queue Length 50th (ft) 135 115 0 15 235 94 49 211 0 217 38 44

Queue Length 95th (ft) 180 166 0 m23 346 66 83 259 62 #335 75 71

Internal Link Dist (ft) 1562 603 1172 469

Turn Bay Length (ft) 440 360 365 410 410 360 300 290

Base Capacity (vph) 409 1841 997 171 1539 1001 289 1074 646 284 1275 725

Starvation Cap Reductn 0 0 0 0 0 150 0 0 0 0 0 44

Spillback Cap Reductn 0 137 0 0 0 0 0 0 8 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 0.23 0.01 0.18 0.57 0.56 0.24 0.40 0.35 0.97 0.12 0.55

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 400 10 30 875 475 70 425 225 275 150 375

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 4% -5% -3% -4%

Total Lost time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3364 3468 1552 3519 3628 1623 1832 3664 1639 1805 3610 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.66 1.00 1.00 0.23 1.00 1.00

Satd. Flow (perm) 3364 3468 1552 3519 3628 1623 1267 3664 1639 442 3610 1615

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 275 400 10 30 875 475 70 425 225 275 150 375

RTOR Reduction (vph) 0 0 5 0 0 67 0 0 181 0 0 78

Lane Group Flow (vph) 275 400 5 30 875 408 70 425 44 275 150 297

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 0% 0% 0% 2% 2% 2%

Turn Type Prot NA pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 5 2 3 1 6 7 3 8 1 7 4 5

Permitted Phases 2 6 8 8 4 4

Actuated Green, G (s) 17.7 75.5 81.1 4.5 62.3 78.3 30.6 25.0 29.5 48.0 35.4 53.1

Effective Green, g (s) 17.7 75.5 81.1 4.5 62.3 78.3 30.6 25.0 29.5 48.0 35.4 53.1

Actuated g/C Ratio 0.12 0.50 0.54 0.03 0.42 0.52 0.20 0.17 0.20 0.32 0.24 0.35

Clearance Time (s) 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0 7.0 7.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 396 1745 839 105 1506 847 279 610 322 286 851 571

v/s Ratio Prot c0.08 0.12 0.00 0.01 c0.24 0.05 0.01 0.12 0.00 c0.10 0.04 0.06

v/s Ratio Perm 0.00 0.20 0.04 0.02 c0.20 0.12

v/c Ratio 0.69 0.23 0.01 0.29 0.58 0.48 0.25 0.70 0.14 0.96 0.18 0.52

Uniform Delay, d1 63.6 20.9 15.9 71.2 33.8 22.9 49.4 58.9 49.7 44.5 45.7 38.4

Progression Factor 1.00 1.00 1.00 1.11 0.73 0.39 1.00 1.00 1.00 1.43 0.94 0.47

Incremental Delay, d2 5.2 0.3 0.0 1.1 1.2 0.3 0.5 3.5 0.2 41.2 0.1 0.8

Delay (s) 68.8 21.2 15.9 80.2 25.7 9.3 49.9 62.4 49.9 105.0 43.2 18.8

Level of Service E C B F C A D E D F D B

Approach Delay (s) 40.2 21.3 57.3 53.0

Approach LOS D C E D

Intersection Summary

HCM 2000 Control Delay 39.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 29.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL

Lane Group Flow (vph) 10 425 1200 180

v/c Ratio 0.04 0.22 0.67 0.45

Control Delay 5.8 6.4 12.4 20.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 5.8 6.4 12.4 20.5

Queue Length 50th (ft) 1 31 112 29

Queue Length 95th (ft) 7 60 316 122

Internal Link Dist (ft) 2661 1814 972

Turn Bay Length (ft) 275

Base Capacity (vph) 322 3480 3389 1517

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.03 0.12 0.35 0.12

Intersection Summary
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Movement EBL EBT WBU WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 425 0 900 300 150 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% -1% -6%

Total Lost time (s) 7.0 6.5 6.5 7.0

Lane Util. Factor 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.96 0.98

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1744 3480 3390 1836

Flt Permitted 0.12 1.00 1.00 0.96

Satd. Flow (perm) 220 3480 3390 1836

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 425 0 900 300 150 30

RTOR Reduction (vph) 0 0 0 24 0 52 0

Lane Group Flow (vph) 10 425 0 1176 0 128 0

Heavy Vehicles (%) 3% 3% 3% 3% 3% 0% 0%

Bus Blockages (#/hr) 0 1 0 0 0 0 0

Turn Type pm+pt NA Prot NA NA

Protected Phases 5 2 1 6 3

Permitted Phases 2

Actuated Green, G (s) 37.5 37.5 29.7 11.0

Effective Green, g (s) 37.5 37.5 29.7 11.0

Actuated g/C Ratio 0.60 0.60 0.48 0.18

Clearance Time (s) 7.0 6.5 6.5 7.0

Vehicle Extension (s) 2.5 3.0 3.0 3.0

Lane Grp Cap (vph) 152 2104 1623 325

v/s Ratio Prot 0.00 c0.12 c0.35 c0.07

v/s Ratio Perm 0.04

v/c Ratio 0.07 0.20 0.72 0.39

Uniform Delay, d1 7.5 5.5 12.9 22.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 1.6 0.8

Delay (s) 7.7 5.6 14.5 23.3

Level of Service A A B C

Approach Delay (s) 5.6 14.5 23.3

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 62.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 450 30 30 1075 100 100 475

v/c Ratio 0.30 0.05 0.06 0.48 0.26 0.26 0.86

Control Delay 28.0 0.2 22.6 4.6 31.8 31.8 43.9

Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0 0.0

Total Delay 28.0 0.2 22.6 5.0 31.8 31.8 43.9

Queue Length 50th (ft) 80 0 8 103 53 53 219

Queue Length 95th (ft) 110 0 m15 45 97 97 #339

Internal Link Dist (ft) 2158 451 781

Turn Bay Length (ft) 260 190 525 500

Base Capacity (vph) 1485 546 476 2258 447 447 618

Starvation Cap Reductn 0 0 0 609 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.30 0.05 0.06 0.65 0.22 0.22 0.77

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Signalized Intersection Capacity Analysis 2017 PM
9: Telegraph Rd & Fairfax County Pkwy SB Exit Ramp Site 54

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 450 30 30 1075 0 0 0 0 200 0 475

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050

Grade (%) 2% -2% 0% 3%

Total Lost time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Lane Util. Factor 0.91 1.00 1.00 0.95 0.95 0.95 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (prot) 5034 1567 1787 3575 1656 1656 1980

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 5034 1567 1787 3575 1656 1656 1980

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 0 450 30 30 1075 0 0 0 0 200 0 475

RTOR Reduction (vph) 0 0 21 0 0 0 0 0 0 0 0 88

Lane Group Flow (vph) 0 450 9 30 1075 0 0 0 0 100 100 387

Turn Type NA Perm Prot NA Split NA Prot

Protected Phases 2 1 6 4 4 4

Permitted Phases 2

Actuated Green, G (s) 29.5 29.5 26.7 63.2 23.3 23.3 23.3

Effective Green, g (s) 29.5 29.5 26.7 63.2 23.3 23.3 23.3

Actuated g/C Ratio 0.29 0.29 0.27 0.63 0.23 0.23 0.23

Clearance Time (s) 6.5 6.5 7.0 6.5 7.0 7.0 7.0

Vehicle Extension (s) 5.0 5.0 3.5 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1485 462 477 2259 385 385 461

v/s Ratio Prot 0.09 0.02 c0.30 0.06 0.06 c0.20

v/s Ratio Perm 0.01

v/c Ratio 0.30 0.02 0.06 0.48 0.26 0.26 0.84

Uniform Delay, d1 27.3 25.0 27.3 9.7 31.3 31.3 36.6

Progression Factor 1.00 1.00 0.75 0.39 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.1 0.2 0.5 0.4 0.4 12.6

Delay (s) 27.8 25.1 20.7 4.3 31.7 31.7 49.2

Level of Service C C C A C C D

Approach Delay (s) 27.6 4.8 0.0 44.0

Approach LOS C A A D

Intersection Summary

HCM 2000 Control Delay 21.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBL EBT WBT WBR NBT NBR

Lane Group Flow (vph) 125 500 850 175 455 125

v/c Ratio 0.36 0.25 0.61 0.24 0.85 0.26

Control Delay 35.9 24.8 28.0 4.7 47.6 26.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.9 24.8 28.0 4.7 47.6 26.4

Queue Length 50th (ft) 44 170 228 0 267 59

Queue Length 95th (ft) 74 227 317 45 365 99

Internal Link Dist (ft) 451 1741 948

Turn Bay Length (ft) 184 280 215

Base Capacity (vph) 345 1964 1389 728 633 564

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.36 0.25 0.61 0.24 0.72 0.22

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM
8: Fairfax County Pkwy NB Exit Ramp & Telegraph Rd Site 55

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 500 0 0 850 175 425 30 125 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 0%

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (prot) 3399 3504 3575 1599 1762 1567

Flt Permitted 0.95 1.00 1.00 1.00 0.96 1.00

Satd. Flow (perm) 3399 3504 3575 1599 1762 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 500 0 0 850 175 425 30 125 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 107 0 0 0 0 0 0

Lane Group Flow (vph) 125 500 0 0 850 68 0 455 125 0 0 0

Turn Type Prot NA NA Perm Split NA Prot

Protected Phases 5 2 6 4 4 4

Permitted Phases 6

Actuated Green, G (s) 10.2 56.1 38.9 38.9 30.4 30.4

Effective Green, g (s) 10.2 56.1 38.9 38.9 30.4 30.4

Actuated g/C Ratio 0.10 0.56 0.39 0.39 0.30 0.30

Clearance Time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Vehicle Extension (s) 4.0 5.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 346 1965 1390 622 535 476

v/s Ratio Prot 0.04 c0.14 c0.24 c0.26 0.08

v/s Ratio Perm 0.04

v/c Ratio 0.36 0.25 0.61 0.11 0.85 0.26

Uniform Delay, d1 41.9 11.2 24.5 19.5 32.7 26.3

Progression Factor 0.78 2.01 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.3 2.0 0.4 12.3 0.3

Delay (s) 33.7 22.9 26.5 19.9 45.0 26.6

Level of Service C C C B D C

Approach Delay (s) 25.0 25.4 41.0 0.0

Approach LOS C C D A

Intersection Summary

HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Road PM RT 2:29 pm 5/3/2011 PM RT Synchro 8 Report
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Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT

Lane Group Flow (vph) 30 40 382 737 741 425 125 250 700

v/c Ratio 0.29 0.34 0.57 0.90 0.76 0.62 0.30 0.46 0.48

Control Delay 83.5 57.3 35.9 33.2 22.7 57.7 10.0 59.9 33.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 83.5 57.3 35.9 33.2 22.7 57.7 10.0 59.9 33.4

Queue Length 50th (ft) 26 19 270 362 431 180 0 104 238

Queue Length 95th (ft) 79 75 453 712 701 325 57 199 416

Internal Link Dist (ft) 1005 682 1789 2364

Turn Bay Length (ft) 170 310 390 470

Base Capacity (vph) 104 118 1191 1152 1304 1082 574 1362 2216

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.34 0.32 0.64 0.57 0.39 0.22 0.18 0.32

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 20 20 425 10 1425 0 425 125 250 700 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 0.95 1.00 0.97 0.95

Frt 1.00 0.93 1.00 0.86 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1740 1732 1499 1550 3504 1567 3399 3504

Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1787 1740 1732 1499 1550 3504 1567 3399 3504

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 30 20 20 425 10 1425 0 425 125 250 700 0

RTOR Reduction (vph) 0 17 0 0 236 41 0 0 100 0 0 0

Lane Group Flow (vph) 30 23 0 382 501 700 0 425 25 250 700 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.2 5.2 52.2 52.2 73.6 27.3 27.3 21.4 55.7

Effective Green, g (s) 5.2 5.2 52.2 52.2 73.6 27.3 27.3 21.4 55.7

Actuated g/C Ratio 0.04 0.04 0.39 0.39 0.55 0.20 0.20 0.16 0.42

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 5.0 5.0 4.0 5.0

Lane Grp Cap (vph) 69 67 674 583 931 713 319 542 1455

v/s Ratio Prot c0.02 0.01 0.22 c0.33 c0.12 c0.12 0.07 0.20

v/s Ratio Perm 0.33 0.02

v/c Ratio 0.43 0.34 0.57 0.86 0.75 0.60 0.08 0.46 0.48

Uniform Delay, d1 63.0 62.8 32.1 37.6 23.2 48.4 43.2 51.1 28.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.3 3.0 1.1 12.0 3.7 2.0 0.2 0.9 0.5

Delay (s) 67.4 65.8 33.2 49.6 26.9 50.4 43.5 52.0 29.2

Level of Service E E C D C D D D C

Approach Delay (s) 66.5 37.2 48.8 35.2

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 39.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 134.1 Sum of lost time (s) 28.0

Intersection Capacity Utilization 94.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
67: School Entrance/I-95 SB Ramps & Lorton Rd Site 58

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBT SBT SBR

Lane Group Flow (vph) 200 860 10 1800 90 20 375 500

v/c Ratio 1.68 0.29 0.12 0.70 0.10 0.10 0.91 0.80

Control Delay 373.2 15.3 72.0 31.8 1.2 0.9 83.1 26.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9

Total Delay 373.2 15.3 72.0 31.8 1.2 0.9 83.1 27.7

Queue Length 50th (ft) ~290 132 10 538 0 0 354 153

Queue Length 95th (ft) #447 220 31 600 10 0 #527 306

Internal Link Dist (ft) 452 967 434 631

Turn Bay Length (ft) 250 255 360 175

Base Capacity (vph) 119 2979 82 2569 864 516 436 646

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 32

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.68 0.29 0.12 0.70 0.10 0.04 0.86 0.81

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 200 850 10 10 1800 90 10 0 10 375 0 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 0% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.93 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (prot) 1787 5127 1770 5085 1583 1695 1770 1583

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 0.95 1.00

Satd. Flow (perm) 1787 5127 1770 5085 1583 1695 1770 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 200 850 10 10 1800 90 10 0 10 375 0 500

RTOR Reduction (vph) 0 0 0 0 0 46 0 19 0 0 0 261

Lane Group Flow (vph) 200 860 0 10 1800 44 0 1 0 0 375 239

Turn Type Prot NA Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 3 3

Permitted Phases 2 3

Actuated Green, G (s) 10.0 80.2 2.8 73.0 73.0 4.2 34.8 34.8

Effective Green, g (s) 10.0 80.2 2.8 73.0 73.0 4.2 34.8 34.8

Actuated g/C Ratio 0.07 0.53 0.02 0.49 0.49 0.03 0.23 0.23

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 119 2741 33 2474 770 47 410 367

v/s Ratio Prot c0.11 0.17 0.01 c0.35 c0.00 c0.21

v/s Ratio Perm 0.03 0.15

v/c Ratio 1.68 0.31 0.30 0.73 0.06 0.01 0.91 0.65

Uniform Delay, d1 70.0 19.5 72.6 30.6 20.3 70.9 56.2 52.1

Progression Factor 0.88 0.84 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 336.9 0.3 5.1 1.9 0.1 0.1 24.6 4.1

Delay (s) 398.7 16.7 77.8 32.5 20.5 71.0 80.7 56.2

Level of Service F B E C C E F E

Approach Delay (s) 88.7 32.2 71.0 66.7

Approach LOS F C E E

Intersection Summary

HCM 2000 Control Delay 55.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 90.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
59: Gunston Cove Rd/I-95 NB Ramps & Lorton Rd Site 59

Route 1 and Arlington Drive 2:39 pm 2/25/2013 AM Peak Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 250 875 10 250 1825 30 40 60 156 154 70

v/c Ratio 0.61 0.73 0.02 0.37 0.72 0.04 0.35 0.41 0.63 0.62 0.20

Control Delay 81.2 65.3 0.1 33.5 27.3 1.8 89.2 43.5 82.2 81.5 1.3

Queue Delay 0.0 0.0 0.0 2.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 81.2 65.3 0.1 36.4 27.5 1.8 89.2 43.5 82.2 81.5 1.3

Queue Length 50th (ft) 142 343 0 199 574 1 45 23 180 177 0

Queue Length 95th (ft) 210 404 0 348 738 14 94 80 273 270 0

Internal Link Dist (ft) 967 196 671 824

Turn Bay Length (ft) 500 200 430 430

Base Capacity (vph) 412 1929 658 680 2612 857 369 380 445 447 516

Starvation Cap Reductn 0 0 0 320 227 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.61 0.45 0.02 0.69 0.77 0.04 0.11 0.16 0.35 0.34 0.14

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 875 10 250 1825 30 40 20 40 300 10 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) -2% 2% 0% -3%

Total Lost time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3467 5136 1599 1752 5034 1567 1770 1676 1706 1716 1607

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3467 5136 1599 1752 5034 1567 1770 1676 1706 1716 1607

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 250 875 10 250 1825 30 40 20 40 300 10 70

RTOR Reduction (vph) 0 0 8 0 0 15 0 36 0 0 0 60

Lane Group Flow (vph) 250 875 2 250 1825 15 40 24 0 156 154 10

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 8 8 3 3

Permitted Phases 6 2 3

Actuated Green, G (s) 20.6 40.5 40.5 67.4 87.3 87.3 11.3 11.3 25.0 25.0 25.0

Effective Green, g (s) 20.6 40.5 40.5 67.4 87.3 87.3 11.3 11.3 25.0 25.0 25.0

Actuated g/C Ratio 0.12 0.23 0.23 0.39 0.50 0.50 0.07 0.07 0.14 0.14 0.14

Clearance Time (s) 7.5 7.5 7.5 7.5 7.5 7.5 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.5 3.0 3.0 3.0 3.0 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 1200 373 681 2537 789 115 109 246 247 231

v/s Ratio Prot 0.07 c0.17 0.14 c0.36 c0.02 0.01 c0.09 0.09

v/s Ratio Perm 0.00 0.01 0.01

v/c Ratio 0.61 0.73 0.01 0.37 0.72 0.02 0.35 0.22 0.63 0.62 0.04

Uniform Delay, d1 72.5 61.3 50.9 37.7 33.4 21.5 77.4 76.8 69.8 69.7 63.8

Progression Factor 1.00 1.00 1.00 0.78 0.74 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 2.3 0.0 0.3 1.0 0.0 2.5 1.4 5.3 4.8 0.1

Delay (s) 75.1 63.5 50.9 29.6 25.7 21.5 79.9 78.1 75.1 74.5 63.9

Level of Service E E D C C C E E E E E

Approach Delay (s) 66.0 26.1 78.8 72.8

Approach LOS E C E E

Intersection Summary

HCM 2000 Control Delay 44.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 173.2 Sum of lost time (s) 29.0

Intersection Capacity Utilization 76.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBR NBL NBT SBU SBT SBR

Lane Group Flow (vph) 450 10 20 600 30 2200 1250

v/c Ratio 0.84 0.03 0.45 0.17 0.43 0.59 0.88

Control Delay 95.7 2.2 153.8 2.3 111.9 14.5 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 95.7 2.2 153.8 2.3 111.9 14.5 13.7

Queue Length 50th (ft) 301 0 27 21 39 518 331

Queue Length 95th (ft) 357 4 m#64 10 81 612 813

Internal Link Dist (ft) 1564 126 1018

Turn Bay Length (ft) 315

Base Capacity (vph) 643 355 44 3589 79 3722 1413

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.03 0.45 0.17 0.38 0.59 0.88

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 450 10 20 600 30 2200 1250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 1770 5085 1770 5085 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 1770 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 450 10 20 600 30 2200 1250

RTOR Reduction (vph) 0 8 0 0 0 0 268

Lane Group Flow (vph) 450 2 20 600 30 2200 982

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 31.4 34.4 3.0 139.7 6.9 143.6 143.6

Effective Green, g (s) 31.4 34.4 3.0 139.7 6.9 143.6 143.6

Actuated g/C Ratio 0.16 0.17 0.02 0.70 0.03 0.72 0.72

Clearance Time (s) 7.5 7.0 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 538 272 26 3551 61 3651 1136

v/s Ratio Prot c0.13 0.00 0.01 0.12 c0.02 0.43

v/s Ratio Perm 0.00 c0.62

v/c Ratio 0.84 0.01 0.77 0.17 0.49 0.60 0.86

Uniform Delay, d1 81.8 68.6 98.2 10.3 94.8 14.0 20.9

Progression Factor 1.00 1.00 1.28 0.21 1.00 1.00 1.00

Incremental Delay, d2 10.9 0.0 79.8 0.1 6.1 0.7 8.8

Delay (s) 92.7 68.6 205.6 2.2 100.9 14.8 29.8

Level of Service F E F A F B C

Approach Delay (s) 92.1 8.8 20.9

Approach LOS F A C

Intersection Summary

HCM 2000 Control Delay 26.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 93.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBT SBR

Lane Group Flow (vph) 136 951 3505 408 142 134 132

v/c Ratio 0.53 0.23 0.78 0.29 0.74 0.52 0.34

Control Delay 87.6 4.3 16.0 0.6 98.1 27.1 31.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 87.6 4.3 16.0 0.6 98.1 27.1 31.6

Queue Length 50th (ft) 81 82 550 0 173 37 72

Queue Length 95th (ft) 120 119 668 2 251 115 135

Internal Link Dist (ft) 1701 1154 995

Turn Bay Length (ft) 575 435

Base Capacity (vph) 256 4132 4497 1410 420 444 430

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.23 0.78 0.29 0.34 0.30 0.31

Intersection Summary
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 125 875 0 0 0 3225 375 0 0 0 150 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Lane Util. Factor 0.97 0.91 0.86 1.00 0.95 0.91

Frt 1.00 1.00 1.00 0.85 1.00 0.87

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.99

Satd. Flow (prot) 3433 5085 6408 1583 1681 1469

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.99

Satd. Flow (perm) 3433 5085 6408 1583 1681 1469

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 136 951 0 0 0 3505 408 0 0 0 163 0

RTOR Reduction (vph) 0 0 0 0 0 0 75 0 0 0 0 91

Lane Group Flow (vph) 136 951 0 0 0 3505 333 0 0 0 142 43

Turn Type Prot NA custom NA pm+ov Split Split NA

Protected Phases 1 6 2 4 3 3 4 4

Permitted Phases 5 2

Actuated Green, G (s) 13.5 146.3 126.3 147.0 20.7 20.7

Effective Green, g (s) 13.5 146.3 126.3 147.0 20.7 20.7

Actuated g/C Ratio 0.08 0.81 0.70 0.82 0.11 0.11

Clearance Time (s) 6.5 6.5 6.5 6.5 6.5 6.5

Vehicle Extension (s) 3.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 257 4132 4496 1349 193 168

v/s Ratio Prot c0.04 0.19 c0.55 0.03 c0.08 0.03

v/s Ratio Perm 0.18

v/c Ratio 0.53 0.23 0.78 0.25 0.74 0.26

Uniform Delay, d1 80.2 3.9 17.7 3.8 77.0 72.6

Progression Factor 1.00 1.00 0.78 0.18 1.00 1.00

Incremental Delay, d2 2.0 0.1 1.4 0.1 13.6 0.8

Delay (s) 82.2 4.0 15.1 0.8 90.6 73.4

Level of Service F A B A F E

Approach Delay (s) 13.8 13.7 0.0 75.8

Approach LOS B B A E

Intersection Summary

HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.0

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 225

Ideal Flow (vphpl) 1900

Total Lost time (s) 6.5

Lane Util. Factor 0.95

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1504

Flt Permitted 1.00

Satd. Flow (perm) 1504

Peak-hour factor, PHF 0.92

Adj. Flow (vph) 245

RTOR Reduction (vph) 49

Lane Group Flow (vph) 83

Turn Type pm+ov

Protected Phases 1

Permitted Phases 4

Actuated Green, G (s) 34.2

Effective Green, g (s) 34.2

Actuated g/C Ratio 0.19

Clearance Time (s) 6.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 340

v/s Ratio Prot 0.02

v/s Ratio Perm 0.04

v/c Ratio 0.24

Uniform Delay, d1 61.9

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 62.3

Level of Service E

Approach Delay (s)

Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 272 848 98 3043 43 22 22 22 163 136 1033

v/c Ratio 0.98 0.26 0.68 0.70 0.04 0.25 0.24 0.10 0.66 1.01 0.37

Control Delay 138.1 12.2 108.6 9.6 0.4 88.7 87.8 0.9 94.7 160.1 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 138.1 12.2 108.6 9.6 0.4 88.7 87.8 0.9 94.7 160.1 0.4

Queue Length 50th (ft) 113 169 120 276 0 26 26 0 98 ~166 0

Queue Length 95th (ft) #187 152 m153 358 m1 59 59 0 142 #325 0

Internal Link Dist (ft) 1154 740 701 434

Turn Bay Length (ft) 800 415 350 195 195 240 300

Base Capacity (vph) 277 3320 177 4375 1223 422 445 493 247 134 2787

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.26 0.55 0.70 0.04 0.05 0.05 0.04 0.66 1.01 0.37

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 750 30 90 2800 40 20 20 20 150 125 950

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.94 0.91 1.00 0.86 1.00 1.00 1.00 1.00 0.97 1.00 0.88

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 4990 5056 1770 6408 1583 1770 1863 1583 3433 1863 2787

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 4990 5056 1770 6408 1583 1770 1863 1583 3433 1863 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 272 815 33 98 3043 43 22 22 22 163 136 1033

RTOR Reduction (vph) 0 1 0 0 0 11 0 0 21 0 0 0

Lane Group Flow (vph) 272 847 0 98 3043 32 22 22 1 163 136 1033

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA Free

Protected Phases 1 6 5 2 8 7 7 8 8

Permitted Phases 2 7 Free

Actuated Green, G (s) 10.0 116.8 14.7 121.5 134.5 7.5 7.5 7.5 13.0 13.0 180.0

Effective Green, g (s) 10.0 116.8 14.7 121.5 134.5 7.5 7.5 7.5 13.0 13.0 180.0

Actuated g/C Ratio 0.06 0.65 0.08 0.68 0.75 0.04 0.04 0.04 0.07 0.07 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 277 3280 144 4325 1182 73 77 65 247 134 2787

v/s Ratio Prot 0.05 0.17 c0.06 c0.47 0.00 0.01 0.01 0.05 c0.07

v/s Ratio Perm 0.02 0.00 c0.37

v/c Ratio 0.98 0.26 0.68 0.70 0.03 0.30 0.29 0.01 0.66 1.01 0.37

Uniform Delay, d1 84.9 13.3 80.4 18.1 5.9 83.7 83.7 82.7 81.3 83.5 0.0

Progression Factor 1.09 0.88 1.18 0.50 1.51 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 48.3 0.2 7.5 0.6 0.0 3.2 2.8 0.1 6.9 81.8 0.4

Delay (s) 140.6 12.0 102.6 9.6 8.9 86.9 86.4 82.8 88.2 165.3 0.4

Level of Service F B F A A F F F F F A

Approach Delay (s) 43.2 12.5 85.4 28.0

Approach LOS D B F C

Intersection Summary

HCM 2000 Control Delay 23.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 80.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Group Flow (vph) 33 870 2554 462 734 571

v/c Ratio 0.35 0.24 0.77 0.18 0.68 0.76

Control Delay 110.7 7.8 5.9 1.4 68.4 67.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 110.7 7.8 5.9 1.4 68.4 67.3

Queue Length 50th (ft) 20 79 344 36 286 348

Queue Length 95th (ft) 42 121 356 m40 335 429

Internal Link Dist (ft) 3908 1326 784

Turn Bay Length (ft) 600 800 550

Base Capacity (vph) 95 3601 3330 2557 1081 752

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.24 0.77 0.18 0.68 0.76

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 800 2350 425 675 525

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 6.5 6.5 6.5 7.0 7.0

Lane Util. Factor 0.97 0.91 0.91 0.88 0.94 0.88

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 5085 2787 4990 2787

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 3433 5085 5085 2787 4990 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 870 2554 462 734 571

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 33 870 2554 462 734 571

Turn Type Prot NA NA pt+ov NA pm+ov

Protected Phases 1 6 2 2 4 4 1

Permitted Phases 4

Actuated Green, G (s) 4.0 127.5 116.5 162.0 39.0 43.0

Effective Green, g (s) 4.0 127.5 116.5 162.0 39.0 43.0

Actuated g/C Ratio 0.02 0.71 0.65 0.90 0.22 0.24

Clearance Time (s) 7.0 6.5 6.5 7.0 7.0

Vehicle Extension (s) 3.0 5.0 5.0 3.5 3.0

Lane Grp Cap (vph) 76 3601 3291 2508 1081 774

v/s Ratio Prot 0.01 0.17 c0.50 0.17 0.15 c0.02

v/s Ratio Perm 0.19

v/c Ratio 0.43 0.24 0.78 0.18 0.68 0.74

Uniform Delay, d1 86.9 9.2 22.5 1.1 64.8 63.3

Progression Factor 1.17 0.83 0.22 1.29 1.00 1.00

Incremental Delay, d2 3.8 0.2 1.1 0.0 1.8 3.7

Delay (s) 105.8 7.8 6.0 1.4 66.5 67.0

Level of Service F A A A E E

Approach Delay (s) 11.4 5.3 66.7

Approach LOS B A E

Intersection Summary

HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 11 1277 217 43 1957 87 528 261 98 11 11

v/c Ratio 0.20 0.57 0.18 0.48 0.79 0.11 0.86 0.85 0.34 0.04 0.03

Control Delay 88.0 38.3 29.5 100.3 42.0 3.5 85.4 93.9 67.7 61.0 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 88.0 38.3 29.5 100.3 42.0 3.5 85.4 93.9 67.7 61.0 0.2

Queue Length 50th (ft) 13 455 114 50 671 0 332 325 102 11 0

Queue Length 95th (ft) m30 496 152 98 828 27 410 #482 167 32 0

Internal Link Dist (ft) 1326 2726 1066 653

Turn Bay Length (ft) 345 225 500 1000 125

Base Capacity (vph) 55 2254 1235 97 2491 826 644 323 292 307 352

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.57 0.18 0.44 0.79 0.11 0.82 0.81 0.34 0.04 0.03

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 1175 200 40 1800 80 675 30 20 90 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 0.88 1.00 0.91 1.00 0.91 0.91 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 2787 1770 5085 1583 3221 1610 1593 1676 1478

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.96 0.95 1.00 1.00

Satd. Flow (perm) 1770 5085 2787 1770 5085 1583 3221 1610 1593 1676 1478

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 1277 217 43 1957 87 734 33 22 98 11 11

RTOR Reduction (vph) 0 0 0 0 0 46 0 2 0 0 0 9

Lane Group Flow (vph) 11 1277 217 43 1957 41 528 259 0 98 11 2

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 6 3

Actuated Green, G (s) 2.0 78.5 78.5 7.8 84.3 84.3 34.2 34.2 33.0 33.0 33.0

Effective Green, g (s) 2.0 78.5 78.5 7.8 84.3 84.3 34.2 34.2 33.0 33.0 33.0

Actuated g/C Ratio 0.01 0.44 0.44 0.04 0.47 0.47 0.19 0.19 0.18 0.18 0.18

Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 19 2217 1215 76 2381 741 611 305 292 307 270

v/s Ratio Prot 0.01 0.25 c0.02 c0.38 c0.16 0.16 c0.06 0.01

v/s Ratio Perm 0.08 0.03 0.00

v/c Ratio 0.58 0.58 0.18 0.57 0.82 0.05 0.86 0.85 0.34 0.04 0.01

Uniform Delay, d1 88.6 38.2 31.0 84.4 41.4 26.1 70.6 70.4 64.0 60.4 60.1

Progression Factor 0.94 0.97 0.92 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 39.2 1.0 0.3 11.2 3.3 0.1 12.5 20.4 3.1 0.2 0.1

Delay (s) 122.4 38.2 28.8 95.6 44.7 26.3 83.2 90.8 67.0 60.6 60.2

Level of Service F D C F D C F F E E E

Approach Delay (s) 37.4 45.0 85.7 65.8

Approach LOS D D F E

Intersection Summary

HCM 2000 Control Delay 50.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT SBR SEL SET NWL NWT

Lane Group Flow (vph) 76 1141 65 76 1576 380 734 212 435 337

v/c Ratio 0.52 0.57 0.09 0.47 0.78 0.44 0.92 0.38 0.58 0.91

Control Delay 92.7 42.7 0.2 109.0 19.8 2.9 67.4 25.0 36.4 78.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 92.7 42.7 0.2 109.0 19.8 2.9 67.4 25.0 36.4 78.4

Queue Length 50th (ft) 43 376 0 45 399 22 355 94 156 286

Queue Length 95th (ft) #80 437 0 77 447 31 #457 167 190 #426

Internal Link Dist (ft) 620 1066 236 883

Turn Bay Length (ft) 410 500 410 1000 200 200

Base Capacity (vph) 145 1997 719 167 2022 858 799 607 754 420

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.52 0.57 0.09 0.46 0.78 0.44 0.92 0.35 0.58 0.80

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 70 1050 60 70 1450 350 675 20 175 400 10 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 1.00 0.97 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 1612 3433 1592

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00 0.63 1.00

Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 399 1612 2260 1592

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 76 1141 65 76 1576 380 734 22 190 435 11 326

RTOR Reduction (vph) 0 0 39 0 0 229 0 70 0 0 67 0

Lane Group Flow (vph) 76 1141 26 76 1576 151 734 142 0 435 270 0

Turn Type Prot NA Perm Prot NA Perm pm+pt NA pm+pt NA

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 6 4 8

Actuated Green, G (s) 7.2 66.8 66.8 8.0 67.6 67.6 74.2 51.2 48.5 32.5

Effective Green, g (s) 7.2 66.8 66.8 8.0 67.6 67.6 74.2 51.2 48.5 32.5

Actuated g/C Ratio 0.04 0.39 0.39 0.05 0.40 0.40 0.44 0.30 0.29 0.19

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 6.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 145 1998 622 161 2022 629 793 485 755 304

v/s Ratio Prot c0.02 0.22 0.02 c0.31 c0.19 0.09 0.05 0.17

v/s Ratio Perm 0.02 0.10 c0.21 0.11

v/c Ratio 0.52 0.57 0.04 0.47 0.78 0.24 0.93 0.29 0.58 0.89

Uniform Delay, d1 79.7 40.4 31.8 78.9 44.7 34.1 51.6 45.5 49.8 67.0

Progression Factor 1.00 1.00 1.00 1.27 0.37 0.44 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 1.2 0.1 2.0 2.8 0.8 16.5 0.3 1.1 25.2

Delay (s) 83.1 41.6 32.0 102.1 19.3 15.7 68.1 45.9 50.8 92.2

Level of Service F D C F B B E D D F

Approach Delay (s) 43.6 21.7 63.1 68.9

Approach LOS D C E E

Intersection Summary

HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 85.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM
25: Richmond Hwy & Woodlawn Rd Site 66

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBT WBT SBL

Lane Group Flow (vph) 2120 2065 11

v/c Ratio 0.43 0.44 0.14

Control Delay 1.7 0.4 82.3

Queue Delay 0.0 0.0 0.0

Total Delay 1.7 0.4 82.3

Queue Length 50th (ft) 0 2 12

Queue Length 95th (ft) 197 5 35

Internal Link Dist (ft) 1066 1427 679

Turn Bay Length (ft)

Base Capacity (vph) 4902 4733 291

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.43 0.44 0.04

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 PM
25: Richmond Hwy & Woodlawn Rd Site 66

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 1950 1900 0 10 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Grade (%) -3% 4% 0%

Total Lost time (s) 6.5 6.5 7.0

Lane Util. Factor 0.91 0.91 1.00

Frt 1.00 1.00 1.00

Flt Protected 1.00 1.00 0.95

Satd. Flow (prot) 5162 4984 1770

Flt Permitted 1.00 1.00 0.95

Satd. Flow (perm) 5162 4984 1770

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 2120 2065 0 11 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 0 2120 2065 0 11 0

Turn Type Prot NA NA Perm NA Perm

Protected Phases 5 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 153.3 153.3 3.2

Effective Green, g (s) 153.3 153.3 3.2

Actuated g/C Ratio 0.90 0.90 0.02

Clearance Time (s) 6.5 6.5 7.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 4654 4494 33

v/s Ratio Prot 0.41 c0.41 c0.01

v/s Ratio Perm

v/c Ratio 0.46 0.46 0.33

Uniform Delay, d1 1.4 1.4 82.3

Progression Factor 1.46 0.19 1.00

Incremental Delay, d2 0.2 0.2 5.9

Delay (s) 2.2 0.5 88.2

Level of Service A A F

Approach Delay (s) 2.2 0.5 88.2

Approach LOS A A F

Intersection Summary

HCM 2000 Control Delay 1.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1
11: Mulligan Rd & Pole Rd Site 67

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBT WBL WBT NBT SBL SBT

Lane Group Flow (vph) 310 225 375 925 300 625

v/c Ratio 0.91 0.87 0.62 0.76 0.84 0.32

Control Delay 88.0 93.2 6.4 46.4 50.9 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 88.0 93.2 6.4 46.4 50.9 19.9

Queue Length 50th (ft) 290 216 0 423 197 180

Queue Length 95th (ft) #453 #356 33 512 #330 223

Internal Link Dist (ft) 979 481 906 768

Turn Bay Length (ft) 250

Base Capacity (vph) 362 271 615 1221 389 1931

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.83 0.61 0.76 0.77 0.32

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1
11: Mulligan Rd & Pole Rd Site 67

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 100 150 60 225 0 375 0 625 300 300 625 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 1.00 0.85 0.95 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1785 1770 1583 3367 1770 3539

Flt Permitted 0.98 0.95 1.00 1.00 0.12 1.00

Satd. Flow (perm) 1785 1770 1583 3367 223 3539

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 100 150 60 225 0 375 0 625 300 300 625 0

RTOR Reduction (vph) 0 6 0 0 320 0 0 36 0 0 0 0

Lane Group Flow (vph) 0 304 0 225 55 0 0 889 0 300 625 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 6 2

Actuated Green, G (s) 28.2 21.9 21.9 52.8 81.9 81.9

Effective Green, g (s) 28.2 21.9 21.9 52.8 81.9 81.9

Actuated g/C Ratio 0.19 0.15 0.15 0.35 0.55 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 335 258 231 1185 359 1932

v/s Ratio Prot c0.17 c0.13 0.03 0.26 c0.13 0.18

v/s Ratio Perm c0.33

v/c Ratio 0.91 0.87 0.24 0.75 0.84 0.32

Uniform Delay, d1 59.6 62.7 56.7 42.8 35.3 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.0 26.0 0.5 4.4 15.4 0.4

Delay (s) 86.7 88.6 57.2 47.2 50.6 19.2

Level of Service F F E D D B

Approach Delay (s) 86.7 69.0 47.2 29.4

Approach LOS F E D C

Intersection Summary

HCM 2000 Control Delay 50.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 103.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 PM - Alt 1

24: Mt. Vernon Hwy/Mulligan Rd & Richmond Hwy Site 68

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 272 1603 380 33 1364 408 527 190 245 136

v/c Ratio 1.05 1.14 0.46 0.63 1.02 0.47 1.14 0.36 0.86 0.34

Control Delay 139.8 122.5 17.5 126.8 90.1 56.7 142.0 65.9 96.6 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 139.8 122.5 17.5 126.8 90.1 56.7 142.0 65.9 96.6 4.6

Queue Length 50th (ft) ~334 ~1149 128 37 ~586 203 ~706 97 267 0

Queue Length 95th (ft) #530 #1278 179 #97 #684 262 #960 138 #388 21

Internal Link Dist (ft) 937 1943 2110 622

Turn Bay Length (ft) 485 510 610 160 250 300

Base Capacity (vph) 260 1407 828 52 1336 866 461 585 317 419

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.05 1.14 0.46 0.63 1.02 0.47 1.14 0.32 0.77 0.32

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 1

24: Mt. Vernon Hwy/Mulligan Rd & Richmond Hwy Site 68

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 1475 350 30 1175 80 375 425 60 175 225 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.97 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 5037 3433 1828 3433 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1583 1770 5037 3433 1828 3433 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 272 1603 380 33 1277 87 408 462 65 190 245 136

RTOR Reduction (vph) 0 0 202 0 4 0 0 0 0 0 0 115

Lane Group Flow (vph) 272 1603 178 33 1360 0 408 527 0 190 245 21

Turn Type Prot NA Perm Prot NA Split NA Split NA Perm

Protected Phases 5 2 1 7 3 3 6 6

Permitted Phases 2 6

Actuated Green, G (s) 26.6 66.0 66.0 4.0 43.4 42.9 42.9 26.1 26.1 26.1

Effective Green, g (s) 26.6 66.0 66.0 4.0 43.4 42.9 42.9 26.1 26.1 26.1

Actuated g/C Ratio 0.16 0.39 0.39 0.02 0.26 0.25 0.25 0.15 0.15 0.15

Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 276 1373 614 41 1285 866 461 527 286 243

v/s Ratio Prot 0.15 c0.45 0.02 c0.27 0.12 c0.29 0.06 c0.13

v/s Ratio Perm 0.11 0.01

v/c Ratio 0.99 1.17 0.29 0.80 1.06 0.47 1.14 0.36 0.86 0.09

Uniform Delay, d1 71.5 52.0 35.8 82.6 63.3 53.9 63.5 64.5 70.1 61.7

Progression Factor 1.11 1.16 2.65 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 47.9 83.1 1.1 69.0 42.0 0.4 87.4 0.4 21.5 0.2

Delay (s) 127.0 143.5 95.9 151.6 105.3 54.3 151.0 64.9 91.6 61.9

Level of Service F F F F F D F E F E

Approach Delay (s) 133.5 106.4 108.8 75.6

Approach LOS F F F E

Intersection Summary

HCM 2000 Control Delay 115.3 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 113.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-777 Transportation Impact Analysis



HCM Unsignalized Intersection Capacity Analysis 2017 PM

159: Mt. Vernon Hwy & Mt.Vernon Rd Site 69

Route 1 and Arlington Drive 2:14 pm 2/20/2013 Synchro 8 Report

Dewberry Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (veh/h) 80 525 150 575 500 70

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00

Hourly flow rate (vph) 80 525 150 575 500 70

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1375 500 500

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1375 500 500

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 42 8 86

cM capacity (veh/h) 138 571 1064

Direction, Lane # EB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 605 150 575 500 70

Volume Left 80 150 0 0 0

Volume Right 525 0 0 0 70

cSH 403 1064 1700 1700 1700

Volume to Capacity 1.50 0.14 0.34 0.29 0.04

Queue Length 95th (ft) 807 12 0 0 0

Control Delay (s) 263.6 8.9 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 263.6 1.8 0.0

Approach LOS F

Intersection Summary

Average Delay 84.6

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15
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Queues 2017 AM - Alt 2/3
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 125 10 20 20 40 60 1125 30 100 2675 275

v/c Ratio 0.98 0.07 0.09 0.44 0.28 0.69 0.44 0.03 0.29 0.97 0.29

Control Delay 156.7 82.4 0.8 120.5 4.8 67.2 11.5 0.0 6.7 36.0 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.1 0.0

Total Delay 156.7 82.4 0.8 120.5 4.8 67.2 11.5 0.0 6.7 61.1 4.9

Queue Length 50th (ft) 159 12 0 25 0 25 293 0 26 1596 48

Queue Length 95th (ft) #312 36 0 #62 0 #111 335 0 41 #1884 89

Internal Link Dist (ft) 602 1004 953 1235

Turn Bay Length (ft) 80 80 360 390 380

Base Capacity (vph) 128 142 216 45 143 87 2542 1161 348 2753 941

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 227 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.07 0.09 0.44 0.28 0.69 0.44 0.03 0.29 1.06 0.29

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 2/3
18: Fairfax Co Pkwy & Terminal Rd Site 47

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 10 20 10 10 40 60 1125 30 100 2675 275

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 2050 1900

Grade (%) 2% 1% 0% 0%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1624 1809 1508 1740 1516 1752 3505 1562 1752 3774 1237

Flt Permitted 0.95 1.00 1.00 0.98 1.00 0.03 1.00 1.00 0.22 1.00 1.00

Satd. Flow (perm) 1624 1809 1508 1740 1516 54 3505 1562 400 3774 1237

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 125 10 20 10 10 40 60 1125 30 100 2675 275

RTOR Reduction (vph) 0 0 18 0 0 39 0 0 8 0 0 40

Lane Group Flow (vph) 125 10 2 0 20 1 60 1125 22 100 2675 235

Heavy Vehicles (%) 10% 4% 6% 6% 6% 6% 3% 3% 3% 3% 3% 30%

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 1 0 1 1

Turn Type Split NA Perm Split NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 3 4 4 1 6 5 2

Permitted Phases 3 4 6 6 2 2

Actuated Green, G (s) 15.0 15.0 15.0 4.0 4.0 141.7 136.4 136.4 143.3 137.2 137.2

Effective Green, g (s) 15.0 15.0 15.0 4.0 4.0 141.7 136.4 136.4 143.3 137.2 137.2

Actuated g/C Ratio 0.08 0.08 0.08 0.02 0.02 0.75 0.72 0.72 0.75 0.72 0.72

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.5 7.5 7.0 7.5 7.5

Vehicle Extension (s) 7.0 7.0 7.0 3.0 3.0 3.0 4.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 128 142 119 36 31 87 2516 1121 345 2725 893

v/s Ratio Prot c0.08 0.01 c0.01 c0.02 0.32 0.01 c0.71

v/s Ratio Perm 0.00 0.00 0.49 0.01 0.21 0.19

v/c Ratio 0.98 0.07 0.01 0.56 0.03 0.69 0.45 0.02 0.29 0.98 0.26

Uniform Delay, d1 87.3 81.0 80.7 92.1 91.1 57.6 11.1 7.7 7.4 25.2 9.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 73.3 0.7 0.2 17.3 0.4 20.4 0.6 0.0 0.5 13.4 0.7

Delay (s) 160.6 81.8 80.8 109.4 91.5 78.0 11.7 7.7 7.8 38.6 9.8

Level of Service F F F F F E B A A D A

Approach Delay (s) 145.2 97.4 14.9 35.0

Approach LOS F F B D

Intersection Summary

HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 190.0 Sum of lost time (s) 28.5

Intersection Capacity Utilization 104.2% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queues 2017 AM - Alt 2/3

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 10 20 27 107 106 10 700 350 1625 650 30

v/c Ratio 0.18 0.32 0.35 0.68 0.11 0.19 0.75 0.65 0.87 0.23 0.02

Control Delay 131.1 88.0 131.4 46.4 4.5 131.4 88.7 49.8 51.3 5.9 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 131.1 88.0 131.4 46.4 4.5 131.4 88.7 49.8 51.3 5.9 0.0

Queue Length 50th (ft) 17 17 48 24 12 17 586 303 1164 132 0

Queue Length 95th (ft) 46 57 95 115 43 46 694 457 1336 176 0

Internal Link Dist (ft) 1005 682 1789 2364

Turn Bay Length (ft) 170 310 390 390 470 495

Base Capacity (vph) 55 63 129 200 1125 54 1021 570 2176 2959 1335

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.32 0.21 0.54 0.09 0.19 0.69 0.61 0.75 0.22 0.02

Intersection Summary
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HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 2/3

20: Fairfax Co Pkwy & Farrar Dr/John J. Kingman Rd Site 57

Telegraph Network AM RT 2:08 pm 2/25/2013 AM RETIMED Synchro 8 Report

Dewberry Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 10 30 10 200 10 700 350 1625 650 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 2% -2% 2% 2%

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95 1.00

Frt 1.00 0.93 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1740 1732 1514 1550 1752 3504 1567 3399 3504 1567

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1787 1740 1732 1514 1550 1752 3504 1567 3399 3504 1567

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 10 10 10 30 10 200 10 700 350 1625 650 30

RTOR Reduction (vph) 0 10 0 0 90 36 0 0 116 0 0 6

Lane Group Flow (vph) 10 10 0 27 17 70 10 700 234 1625 650 24

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Split NA Split NA pm+ov Prot NA Perm Prot NA Perm

Protected Phases 3 3 4 4 1 5 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 5.2 5.2 10.6 10.6 141.0 3.8 66.3 66.3 130.4 192.9 192.9

Effective Green, g (s) 5.2 5.2 10.6 10.6 141.0 3.8 66.3 66.3 130.4 192.9 192.9

Actuated g/C Ratio 0.02 0.02 0.04 0.04 0.59 0.02 0.28 0.28 0.54 0.80 0.80

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0

Lane Grp Cap (vph) 38 37 76 66 953 27 965 431 1842 2810 1256

v/s Ratio Prot 0.01 c0.01 c0.02 0.01 0.04 0.01 c0.20 c0.48 0.19

v/s Ratio Perm 0.01 0.15 0.02

v/c Ratio 0.26 0.28 0.36 0.26 0.07 0.37 0.73 0.54 0.88 0.23 0.02

Uniform Delay, d1 115.8 115.8 111.6 111.2 21.5 117.2 78.9 74.2 48.3 5.8 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 4.0 2.8 2.1 0.0 8.4 3.4 2.5 5.5 0.1 0.0

Delay (s) 119.4 119.8 114.5 113.2 21.6 125.5 82.2 76.7 53.8 5.9 4.8

Level of Service F F F F C F F E D A A

Approach Delay (s) 119.7 72.9 80.8 39.7

Approach LOS F E F D

Intersection Summary

HCM 2000 Control Delay 54.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 240.5 Sum of lost time (s) 28.0

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-784 Transportation Impact Analysis



Queues 2017 AM - Alt 2/3
31: Richmond Hwy & Lorton Rd Site 60

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 1

Lane Group EBL EBR NBT SBU SBT SBR

Lane Group Flow (vph) 1175 10 2325 10 500 300

v/c Ratio 0.95 0.02 0.85 0.23 0.17 0.29

Control Delay 77.0 1.4 23.5 89.3 39.7 22.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 77.0 1.4 23.5 89.3 39.7 22.7

Queue Length 50th (ft) 764 0 829 13 182 161

Queue Length 95th (ft) 865 3 1063 m40 206 228

Internal Link Dist (ft) 1564 126 1018

Turn Bay Length (ft) 315

Base Capacity (vph) 1278 609 2741 44 2863 1022

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.92 0.02 0.85 0.23 0.17 0.29

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-785 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 AM - Alt 2/3
31: Richmond Hwy & Lorton Rd Site 60

Route 1 and Arlington Drive 3:08 pm 2/22/2013 AM Peak Synchro 8 Report

Dewberry Page 2

Movement EBL EBR NBL NBT SBU SBT SBR

Lane Configurations

Volume (vph) 1175 10 0 2325 10 500 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Lane Util. Factor 0.97 1.00 0.91 1.00 0.91 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 1583 5085 1770 5085 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 1583 5085 1770 5085 1583

Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj. Flow (vph) 1175 10 0 2325 10 500 300

RTOR Reduction (vph) 0 6 0 0 0 0 131

Lane Group Flow (vph) 1175 4 0 2325 10 500 169

Turn Type NA pm+ov Prot NA Prot NA Perm

Protected Phases 4 1 1 6 5 2

Permitted Phases 4 2

Actuated Green, G (s) 72.4 72.4 103.6 2.0 112.6 112.6

Effective Green, g (s) 72.4 72.4 103.6 2.0 112.6 112.6

Actuated g/C Ratio 0.36 0.36 0.52 0.01 0.56 0.56

Clearance Time (s) 7.5 7.0 7.5 7.0 7.5 7.5

Vehicle Extension (s) 3.0 3.0 4.0 3.0 4.0 4.0

Lane Grp Cap (vph) 1242 573 2634 17 2862 891

v/s Ratio Prot c0.34 c0.46 0.01 0.10

v/s Ratio Perm 0.00 c0.11

v/c Ratio 0.95 0.01 0.88 0.59 0.17 0.19

Uniform Delay, d1 61.9 40.8 42.8 98.6 21.2 21.4

Progression Factor 1.00 1.00 0.52 0.81 1.84 11.61

Incremental Delay, d2 14.4 0.0 3.3 42.6 0.1 0.5

Delay (s) 76.3 40.8 25.4 122.4 39.1 248.7

Level of Service E D C F D F

Approach Delay (s) 76.0 25.4 117.8

Approach LOS E C F

Intersection Summary

HCM 2000 Control Delay 56.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 200.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-786 Transportation Impact Analysis



Queues 2017 PM - Alt 2/3
29: Old Colchester Rd/Telegraph Rd & Richmond Hwy Site 62

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 245 848 98 3043 43 22 22 22 163 136 1033

v/c Ratio 1.26 0.25 0.68 0.84 0.03 0.25 0.24 0.10 0.86 1.32 0.37

Control Delay 221.0 10.7 107.5 10.2 0.3 88.7 87.8 0.9 119.2 255.6 0.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 221.0 10.7 107.5 10.2 0.3 88.7 87.8 0.9 119.2 255.6 0.4

Queue Length 50th (ft) ~128 113 0 347 0 26 26 0 100 ~206 0

Queue Length 95th (ft) #197 128 m153 510 m1 59 59 0 #171 #362 0

Internal Link Dist (ft) 1154 740 701 434

Turn Bay Length (ft) 800 415 350 195 195 240 300

Base Capacity (vph) 194 3404 177 3641 1248 422 445 493 190 103 2787

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.26 0.25 0.55 0.84 0.03 0.05 0.05 0.04 0.86 1.32 0.37

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-787 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 2/3
29: Old Colchester Rd/Telegraph Rd & Richmond Hwy Site 62

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 225 750 30 90 2800 40 20 20 20 150 125 950

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 4.0

Lane Util. Factor 0.94 0.91 1.00 0.91 1.00 1.00 1.00 1.00 0.97 1.00 0.88

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 4990 5056 1770 5085 1583 1770 1863 1583 3433 1863 2787

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 4990 5056 1770 5085 1583 1770 1863 1583 3433 1863 2787

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 245 815 33 98 3043 43 22 22 22 163 136 1033

RTOR Reduction (vph) 0 1 0 0 0 10 0 0 21 0 0 0

Lane Group Flow (vph) 245 847 0 98 3043 33 22 22 1 163 136 1033

Turn Type Prot NA Prot NA pm+ov Split NA Perm Split NA Free

Protected Phases 1 6 5 2 8 7 7 8 8

Permitted Phases 2 7 Free

Actuated Green, G (s) 7.0 119.8 14.7 127.5 137.5 7.5 7.5 7.5 10.0 10.0 180.0

Effective Green, g (s) 7.0 119.8 14.7 127.5 137.5 7.5 7.5 7.5 10.0 10.0 180.0

Actuated g/C Ratio 0.04 0.67 0.08 0.71 0.76 0.04 0.04 0.04 0.06 0.06 1.00

Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Vehicle Extension (s) 3.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 194 3365 144 3601 1209 73 77 65 190 103 2787

v/s Ratio Prot c0.05 0.17 0.06 c0.60 0.00 0.01 0.01 0.05 c0.07

v/s Ratio Perm 0.02 0.00 c0.37

v/c Ratio 1.26 0.25 0.68 0.85 0.03 0.30 0.29 0.01 0.86 1.32 0.37

Uniform Delay, d1 86.5 12.1 80.4 19.1 5.1 83.7 83.7 82.7 84.3 85.0 0.0

Progression Factor 1.10 0.85 1.17 0.45 1.66 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 152.3 0.2 7.5 1.5 0.0 3.2 2.8 0.1 30.6 196.9 0.4

Delay (s) 247.7 10.5 101.5 10.2 8.5 86.9 86.4 82.8 114.9 281.9 0.4

Level of Service F B F B A F F F F F A

Approach Delay (s) 63.7 12.9 85.4 43.1

Approach LOS E B F D

Intersection Summary

HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 28.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-788 Transportation Impact Analysis



Queues 2017 PM - Alt 2/3
27: Pohick Rd/Backlick Rd & Richmond Hwy Site 64

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 11 1304 217 43 1929 87 734 55 98 11 11

v/c Ratio 0.21 0.64 0.19 0.48 0.84 0.11 0.93 0.13 0.34 0.04 0.03

Control Delay 89.4 44.8 34.5 100.3 48.7 3.9 86.5 39.5 67.7 61.0 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 89.4 44.8 34.5 100.3 48.7 3.9 86.5 39.5 67.7 61.0 0.2

Queue Length 50th (ft) 13 470 116 50 703 0 441 36 102 11 0

Queue Length 95th (ft) m29 511 157 98 861 29 #554 79 167 32 0

Internal Link Dist (ft) 1326 2726 1066 653

Turn Bay Length (ft) 345 225 500 1000 125

Base Capacity (vph) 52 2052 1125 97 2290 767 801 421 292 307 352

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.21 0.64 0.19 0.44 0.84 0.11 0.92 0.13 0.34 0.04 0.03

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Appendix D D-789 Transportation Impact Analysis



HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 2/3
27: Pohick Rd/Backlick Rd & Richmond Hwy Site 64

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 1200 200 40 1775 80 675 30 20 90 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 9 9 10

Total Lost time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Lane Util. Factor 1.00 0.91 0.88 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 5085 2787 1770 5085 1583 3433 1751 1593 1676 1478

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 5085 2787 1770 5085 1583 3433 1751 1593 1676 1478

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 1304 217 43 1929 87 734 33 22 98 11 11

RTOR Reduction (vph) 0 0 0 0 0 50 0 13 0 0 0 9

Lane Group Flow (vph) 11 1304 217 43 1929 37 734 42 0 98 11 2

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 6 4 4 3 3

Permitted Phases 2 6 3

Actuated Green, G (s) 2.0 71.4 71.4 7.8 77.2 77.2 41.3 41.3 33.0 33.0 33.0

Effective Green, g (s) 2.0 71.4 71.4 7.8 77.2 77.2 41.3 41.3 33.0 33.0 33.0

Actuated g/C Ratio 0.01 0.40 0.40 0.04 0.43 0.43 0.23 0.23 0.18 0.18 0.18

Clearance Time (s) 6.5 7.0 7.0 6.5 7.0 7.0 6.0 6.0 7.0 7.0 7.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 19 2017 1105 76 2180 678 787 401 292 307 270

v/s Ratio Prot 0.01 0.26 c0.02 c0.38 c0.21 0.02 c0.06 0.01

v/s Ratio Perm 0.08 0.02 0.00

v/c Ratio 0.58 0.65 0.20 0.57 0.88 0.06 0.93 0.10 0.34 0.04 0.01

Uniform Delay, d1 88.6 44.1 35.5 84.4 47.3 30.1 68.0 54.8 64.0 60.4 60.1

Progression Factor 0.94 0.98 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 39.2 1.5 0.4 11.2 5.7 0.2 17.9 0.2 3.1 0.2 0.1

Delay (s) 122.6 44.8 34.0 95.6 53.0 30.2 85.9 54.9 67.0 60.6 60.2

Level of Service F D C F D C F D E E E

Approach Delay (s) 43.9 53.0 83.8 65.8

Approach LOS D D F E

Intersection Summary

HCM 2000 Control Delay 55.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

Appendix D D-790 Transportation Impact Analysis



Queues 2017 PM - Alt 2/3

24: Mt. Vernon Hwy/Mulligan Rd & Richmond Hwy Site 68

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 272 1576 380 33 1277 87 408 527 190 245 136

v/c Ratio 0.90 0.89 0.48 0.60 0.92 0.17 0.39 0.96 0.36 0.86 0.34

Control Delay 106.2 60.6 14.6 120.9 70.8 2.2 48.3 86.1 65.9 96.6 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 106.2 60.6 14.6 120.9 70.8 2.2 48.3 86.1 65.9 96.6 4.6

Queue Length 50th (ft) 159 651 110 37 520 0 185 575 97 267 0

Queue Length 95th (ft) #246 #750 212 #97 #620 12 239 #823 138 #388 21

Internal Link Dist (ft) 937 1943 2110 622

Turn Bay Length (ft) 485 510 610 1000 160 250 300

Base Capacity (vph) 302 1767 798 55 1393 526 1050 559 585 317 419

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.90 0.89 0.48 0.60 0.92 0.17 0.39 0.94 0.32 0.77 0.32

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 PM - Alt 2/3

24: Mt. Vernon Hwy/Mulligan Rd & Richmond Hwy Site 68

Build 2020   PM Peak Hour Synchro 8 Report

PTG Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 1450 350 30 1175 80 375 425 60 175 225 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1828 3433 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1828 3433 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 272 1576 380 33 1277 87 408 462 65 190 245 136

RTOR Reduction (vph) 0 0 251 0 0 64 0 0 0 0 0 115

Lane Group Flow (vph) 272 1576 129 33 1277 23 408 527 0 190 245 21

Turn Type Prot NA Perm Prot NA Perm Split NA Split NA Perm

Protected Phases 5 2 1 7 3 3 6 6

Permitted Phases 2 7 6

Actuated Green, G (s) 16.6 57.5 57.5 4.1 45.0 45.0 51.3 51.3 26.1 26.1 26.1

Effective Green, g (s) 16.6 57.5 57.5 4.1 45.0 45.0 51.3 51.3 26.1 26.1 26.1

Actuated g/C Ratio 0.10 0.34 0.34 0.02 0.26 0.26 0.30 0.30 0.15 0.15 0.15

Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 335 1719 535 42 1346 419 1035 551 527 286 243

v/s Ratio Prot 0.08 c0.31 0.02 c0.25 0.12 c0.29 0.06 c0.13

v/s Ratio Perm 0.08 0.01 0.01

v/c Ratio 0.81 0.92 0.24 0.79 0.95 0.05 0.39 0.96 0.36 0.86 0.09

Uniform Delay, d1 75.2 54.0 40.5 82.5 61.4 46.6 47.0 58.3 64.5 70.1 61.7

Progression Factor 1.01 1.01 3.47 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.0 8.7 1.0 62.3 15.0 0.2 0.2 27.5 0.4 21.5 0.2

Delay (s) 88.7 63.2 141.4 144.8 76.4 46.9 47.3 85.7 64.9 91.6 61.9

Level of Service F E F F E D D F E F E

Approach Delay (s) 79.7 76.1 69.0 75.6

Approach LOS E E E E

Intersection Summary

HCM 2000 Control Delay 76.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 170.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 100.7% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing AM Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 5098 

Ramp Volume, VR 1683 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 5098 0.98 Level 2 0 0.990 1.00 5254

 Ramp 1683 0.98 Level 2 0 0.990 1.00 1735

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 3319  pc/h 

V
3
 or V

av34 1935  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5254 Exhibit 13-8 6750 No

VFO = VF - VR 3519 Exhibit 13-8 6750 No

VR 1735 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3319 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 31.2 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.584 (Exhibit 13-12) 

S
R
= 47.4 mph (Exhibit 13-12) 

S
0
= 56.7 mph (Exhibit 13-12) 

S = 50.4 mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.3 Generated:  1/9/2014    12:33 PM
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing PM Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 1933 

Ramp Volume, VR 470 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1933 0.98 Level 2 0 0.990 1.00 1992

 Ramp 470 0.98 Level 2 0 0.990 1.00 484

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 1163  pc/h 

V
3
 or V

av34 829  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1992 Exhibit 13-8 6750 No

VFO = VF - VR 1508 Exhibit 13-8 6750 No

VR 484 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1163 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 12.7 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.472 (Exhibit 13-12) 

S
R
= 48.9 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 53.1 mph (Exhibit 13-13) 
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Appendix D D-796 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing AM Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 700 

Deceleration Lane Length L
D

Freeway Volume, V
F 857 

Ramp Volume, V
R 654 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 857 0.98 Level 2 0 0.990 1.00 883

 Ramp 654 0.98 Level 2 0 0.990 1.00 674

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.597   using Equation  (Exhibit 13-6) 

V
12

 = 527   pc/h 

V
3
 or V

av34
356   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1557  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1201   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 10.1 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.285 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= 55.0 mph (Exhibit 13-11) 

S = 52.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-797 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing PM Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 700 

Deceleration Lane Length L
D

Freeway Volume, V
F 2940 

Ramp Volume, V
R 1667 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2940 0.98 Level 2 0 0.990 1.00 3030

 Ramp 1667 0.98 Level 2 0 0.990 1.00 1718

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.597   using Equation  (Exhibit 13-6) 

V
12

 = 1809   pc/h 

V
3
 or V

av34
1221   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4748  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3527   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 27.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.405 (Exibit 13-11) 

SR= 49.7 mph (Exhibit 13-11) 

S0= 52.4 mph (Exhibit 13-11) 

S = 50.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-798 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing AM Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 1355 

Ramp Volume, V
R 59 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1355 0.98 Level 2 0 0.990 1.00 1396

 Ramp 59 0.98 Level 2 0 0.990 1.00 61

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1396   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1457  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1457   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 1.1 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.163 (Exibit 13-11) 

SR= 52.9 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 52.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-799 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing PM Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 220 

Ramp Volume, V
R 258 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 220 0.98 Level 2 0 0.990 1.00 227

 Ramp 258 0.98 Level 2 0 0.990 1.00 266

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 227   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 493  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 493   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = -6.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.152 (Exibit 13-11) 

SR= 53.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 53.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-800 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing AM Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 2291 

Ramp Volume, VR 936 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2291 0.98 Level 2 0 0.990 1.00 2361

 Ramp 936 0.98 Level 2 0 0.990 1.00 965

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 1328  pc/h 

V
3
 or V

av34 516  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2361 Exhibit 13-8 9000 No

VFO = VF - VR 1396 Exhibit 13-8 9000 No

VR 965 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1328 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 12.5 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.515 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.9 mph (Exhibit 13-13) 
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Appendix D D-801 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period Existing PM Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 822 

Ramp Volume, VR 602 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 822 0.98 Level 2 0 0.990 1.00 847

 Ramp 602 0.98 Level 2 0 0.990 1.00 620

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 679  pc/h 

V
3
 or V

av34 84  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 847 Exhibit 13-8 9000 No

VFO = VF - VR 227 Exhibit 13-8 9000 No

VR 620 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 679 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 6.9 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.484 (Exhibit 13-12) 

S
R
= 48.7 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 50.6 mph (Exhibit 13-13) 
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Appendix D D-802 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period Existing AM Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 980 

Ramp Volume, V
R 55 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 980 0.98 Level 2 0 0.990 1.00 1010

 Ramp 55 0.98 Level 2 0 0.990 1.00 57

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 604   pc/h 

V
3
 or V

av34
406   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1067  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 661   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 5.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.276 (Exibit 13-11) 

SR= 51.4 mph (Exhibit 13-11) 

S0= 55.0 mph (Exhibit 13-11) 

S = 52.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-803 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period Existing PM Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1668 

Ramp Volume, V
R 485 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1668 0.98 Level 2 0 0.990 1.00 1719

 Ramp 485 0.98 Level 2 0 0.990 1.00 500

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 1029   pc/h 

V
3
 or V

av34
690   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2219  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1529   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 12.5 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.286 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= 54.3 mph (Exhibit 13-11) 

S = 52.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period Existing AM Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 980 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

337 pc/h/ln

S 55.0 mph 

D = vp / S 6.1 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Appendix D D-805 Transportation Impact Analysis



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period Existing PM Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1668 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

573 pc/h/ln

S 55.0 mph 

D = vp / S 10.4 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing AM 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1155  0.98  2  0  1.5  1.2  0.990  1.00  1190  

V
RF 347  0.98  2  0  1.5  1.2  0.990  1.00  358  

V
FR 259  0.98  2  0  1.5  1.2  0.990  1.00  267  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1190 V = 1815  

V
W 625  

VR 0.344  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 625 lc/h

Weaving lane changes, LCW 936 lc/h

Non-weaving lane changes, LCNW 342 lc/h

Total lane changes, LC
ALL 1278 lc/h

Non-weaving vehicle index, I
NW 95 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1815 pc/h

Weaving segment capacity, c
w 6901 veh/h

Weaving segment v/c ratio 0.260 

Weaving segment density, D 10.4 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.189 

Weaving segment speed, S 43.7 mph

Average weaving speed, SW 44.4 mph

Average non-weaving speed, S
NW 43.3 mph

Maximum weaving length, L
MAX 6065 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing PM 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 409  0.98  2  0  1.5  1.2  0.990  1.00  422  

V
RF 176  0.98  2  0  1.5  1.2  0.990  1.00  181  

V
FR 69  0.98  2  0  1.5  1.2  0.990  1.00  71  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 422 V = 674  

V
W 252  

VR 0.374  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 252 lc/h

Weaving lane changes, LCW 563 lc/h

Non-weaving lane changes, LCNW 184 lc/h

Total lane changes, LC
ALL 747 lc/h

Non-weaving vehicle index, I
NW 34 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 674 pc/h

Weaving segment capacity, c
w 6355 veh/h

Weaving segment v/c ratio 0.105 

Weaving segment density, D 3.6 pc/mi/ln

Level of Service, LOS  A  

Weaving intensity factor, W 0.124 

Weaving segment speed, S 46.9 mph

Average weaving speed, SW 46.1 mph

Average non-weaving speed, S
NW 47.4 mph

Maximum weaving length, L
MAX 6390 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing PM 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 899  0.98  2  0  1.5  1.2  0.990  1.00  927  

V
RF 328  0.98  2  0  1.5  1.2  0.990  1.00  338  

V
FR 897  0.98  2  0  1.5  1.2  0.990  1.00  924  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 927 V = 2189  

V
W 1262  

VR 0.577  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1262 lc/h

Weaving lane changes, LCW 1376 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1376 lc/h

Non-weaving vehicle index, I
NW 22 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2189 pc/h

Weaving segment capacity, c
w 4122 veh/h

Weaving segment v/c ratio 0.526 

Weaving segment density, D 14.4 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.523 

Weaving segment speed, S 38.1 mph

Average weaving speed, SW 38.0 mph

Average non-weaving speed, S
NW 38.3 mph

Maximum weaving length, L
MAX 8734 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing AM 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 358  0.98  2  0  1.5  1.2  0.990  1.00  369  

V
RF 348  0.98  2  0  1.5  1.2  0.990  1.00  359  

V
FR 680  0.98  2  0  1.5  1.2  0.990  1.00  701  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 369 V = 1429  

V
W 1060  

VR 0.742  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1060 lc/h

Weaving lane changes, LCW 1174 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1174 lc/h

Non-weaving vehicle index, I
NW 9 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1429 pc/h

Weaving segment capacity, c
w 3203 veh/h

Weaving segment v/c ratio 0.442 

Weaving segment density, D 9.1 pc/mi/ln

Level of Service, LOS  A  

Weaving intensity factor, W 0.461 

Weaving segment speed, S 39.4 mph

Average weaving speed, SW 38.9 mph

Average non-weaving speed, S
NW 40.7 mph

Maximum weaving length, L
MAX 10786 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing AM 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1118  0.98  2  0  1.5  1.2  0.990  1.00  1152  

V
RF 781  0.98  2  0  1.5  1.2  0.990  1.00  805  

V
FR 565  0.98  2  0  1.5  1.2  0.990  1.00  582  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1152 V = 2539  

V
W 1387  

VR 0.546  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1387 lc/h

Weaving lane changes, LCW 1498 lc/h

Non-weaving lane changes, LCNW 107 lc/h

Total lane changes, LC
ALL 1605 lc/h

Non-weaving vehicle index, I
NW 48 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2539 pc/h

Weaving segment capacity, c
w 4350 veh/h

Weaving segment v/c ratio 0.578 

Weaving segment density, D 22.1 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.382 

Weaving segment speed, S 38.2 mph

Average weaving speed, SW 40.3 mph

Average non-weaving speed, S
NW 36.0 mph

Maximum weaving length, L
MAX 8372 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-811 Transportation Impact Analysis



Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing PM 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 849  0.98  2  0  1.5  1.2  0.990  1.00  875  

V
RF 776  0.98  2  0  1.5  1.2  0.990  1.00  800  

V
FR 741  0.98  2  0  1.5  1.2  0.990  1.00  764  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 875 V = 2439  

V
W 1564  

VR 0.641  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1564 lc/h

Weaving lane changes, LCW 1675 lc/h

Non-weaving lane changes, LCNW 50 lc/h

Total lane changes, LC
ALL 1725 lc/h

Non-weaving vehicle index, I
NW 36 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2439 pc/h

Weaving segment capacity, c
w 3706 veh/h

Weaving segment v/c ratio 0.652 

Weaving segment density, D 21.4 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.404 

Weaving segment speed, S 37.9 mph

Average weaving speed, SW 39.9 mph

Average non-weaving speed, S
NW 34.8 mph

Maximum weaving length, L
MAX 9524 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010
TM   Version 6.3 Generated:  1/8/2014    10:03 AM

Page 1 of 1FREEWAY WEAVING WORKSHEET

1/8/2014file:///C:/Users/gcuentas/AppData/Local/Temp/s2k96F4.tmp

Appendix D D-812 Transportation Impact Analysis



Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing AM 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 312  0.98  2  0  1.5  1.2  0.990  1.00  322  

V
RF 545  0.98  2  0  1.5  1.2  0.990  1.00  562  

V
FR 1162  0.98  2  0  1.5  1.2  0.990  1.00  1198  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 322 V = 2082  

V
W 1760  

VR 0.845  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1760 lc/h

Weaving lane changes, LCW 1814 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1814 lc/h

Non-weaving vehicle index, I
NW 7 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2082 pc/h

Weaving segment capacity, c
w 2811 veh/h

Weaving segment v/c ratio 0.733 

Weaving segment density, D 19.7 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.710 

Weaving segment speed, S 35.2 mph

Average weaving speed, SW 35.5 mph

Average non-weaving speed, S
NW 34.0 mph

Maximum weaving length, L
MAX 12134 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".

Copyright © 2012 University of Florida, All Rights Reserved     HCS 2010
TM   Version 6.3 Generated:  1/8/2014    10:22 AM

Page 1 of 1FREEWAY WEAVING WORKSHEET

1/8/2014file:///C:/Users/gcuentas/AppData/Local/Temp/s2kFB33.tmp

Appendix D D-813 Transportation Impact Analysis



Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period Existing PM 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 707  0.98  2  0  1.5  1.2  0.990  1.00  729  

V
RF 277  0.98  2  0  1.5  1.2  0.990  1.00  285  

V
FR 718  0.98  2  0  1.5  1.2  0.990  1.00  740  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 729 V = 1754  

V
W 1025  

VR 0.584  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1025 lc/h

Weaving lane changes, LCW 1079 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1079 lc/h

Non-weaving vehicle index, I
NW 15 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1754 pc/h

Weaving segment capacity, c
w 4066 veh/h

Weaving segment v/c ratio 0.427 

Weaving segment density, D 14.9 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.471 

Weaving segment speed, S 39.2 mph

Average weaving speed, SW 38.8 mph

Average non-weaving speed, S
NW 39.8 mph

Maximum weaving length, L
MAX 8829 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-814 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period AM Existing Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 2441 

Ramp Volume, VR 293 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2441 0.98 Level 2 0 0.990 1.00 2516

 Ramp 293 0.98 Level 2 0 0.990 1.00 302

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2516  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2516 Exhibit 13-8 4500 No

VFO = VF - VR 2214 Exhibit 13-8 4500 No

VR 302 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2516 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 17.8 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.455 (Exhibit 13-12) 

S
R
= 49.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.1 mph (Exhibit 13-13) 
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Appendix D D-815 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period PM Existing Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 1813 

Ramp Volume, VR 775 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1813 0.98 Level 2 0 0.990 1.00 1868

 Ramp 775 0.98 Level 2 0 0.990 1.00 799

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1868  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1868 Exhibit 13-8 4500 No

VFO = VF - VR 1069 Exhibit 13-8 4500 No

VR 799 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1868 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 12.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.500 (Exhibit 13-12) 

S
R
= 48.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.5 mph (Exhibit 13-13) 
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Appendix D D-816 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period AM Existing Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 2148 

Ramp Volume, V
R 408 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2148 0.98 Level 2 0 0.990 1.00 2214

 Ramp 408 0.98 Level 2 0 0.990 1.00 420

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2214   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2634  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2634   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 19.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.305 (Exibit 13-11) 

SR= 51.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-817 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period PM Existing Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 1038 

Ramp Volume, V
R 169 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1038 0.98 Level 2 0 0.990 1.00 1070

 Ramp 169 0.98 Level 2 0 0.990 1.00 174

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1070   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1244  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1244   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 8.8 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.265 (Exibit 13-11) 

SR= 51.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-818 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period AM Existing Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 1255 

Ramp Volume, V
R 206 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1255 0.98 Level 2 0 0.990 1.00 1293

 Ramp 206 0.98 Level 2 0 0.990 1.00 212

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1293   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1505  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1505   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 11.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.279 (Exibit 13-11) 

SR= 51.4 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-819 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period PM Existing Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 1470 

Ramp Volume, V
R 206 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1470 0.98 Level 2 0 0.990 1.00 1515

 Ramp 206 0.98 Level 2 0 0.990 1.00 212

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1515   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1727  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1727   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 13.5 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.283 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-820 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period AM Existing Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 1406 

Ramp Volume, VR 151 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1406 0.98 Level 2 0 0.990 1.00 1449

 Ramp 151 0.98 Level 2 0 0.990 1.00 156

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1449  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1449 Exhibit 13-8 4500 No

VFO = VF - VR 1293 Exhibit 13-8 4500 No

VR 156 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1449 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 11.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.442 (Exhibit 13-12) 

S
R
= 49.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.3 mph (Exhibit 13-13) 
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Appendix D D-821 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period PM Existing Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 2003 

Ramp Volume, VR 533 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2003 0.98 Level 2 0 0.990 1.00 2064

 Ramp 533 0.98 Level 2 0 0.990 1.00 549

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2064  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2064 Exhibit 13-8 4500 No

VFO = VF - VR 1515 Exhibit 13-8 4500 No

VR 549 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2064 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 16.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.477 (Exhibit 13-12) 

S
R
= 48.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.8 mph (Exhibit 13-13) 
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Appendix D D-822 Transportation Impact Analysis
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Appendix D D-823 Transportation Impact Analysis
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Appendix D D-824 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - No Build Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 6300 

Ramp Volume, VR 2325 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6300 0.98 Level 2 0 0.990 1.00 6493

 Ramp 2325 0.98 Level 2 0 0.990 1.00 2396

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 4240  pc/h 

V
3
 or V

av34 2253  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6493 Exhibit 13-8 6750 No

VFO = VF - VR 4097 Exhibit 13-8 6750 No

VR 2396 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4240 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 39.1 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.644 (Exhibit 13-12) 

S
R
= 46.6 mph (Exhibit 13-12) 

S
0
= 55.4 mph (Exhibit 13-12) 

S = 49.4 mph (Exhibit 13-13) 
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Appendix D D-825 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 2250 

Ramp Volume, VR 700 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2250 0.98 Level 2 0 0.990 1.00 2319

 Ramp 700 0.98 Level 2 0 0.990 1.00 721

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 1440  pc/h 

V
3
 or V

av34 879  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2319 Exhibit 13-8 6750 No

VFO = VF - VR 1598 Exhibit 13-8 6750 No

VR 721 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1440 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 15.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.493 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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Appendix D D-826 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - No Build Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 850 

Ramp Volume, V
R 950 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 850 0.98 Level 2 0 0.990 1.00 876

 Ramp 950 0.98 Level 2 0 0.990 1.00 979

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 876   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1855  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1855   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = -8.7 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.031 (Exibit 13-11) 

SR= 54.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 54.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-827 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 3375 

Ramp Volume, V
R 2100 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3375 0.98 Level 2 0 0.990 1.00 3478

 Ramp 2100 0.98 Level 2 0 0.990 1.00 2164

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3478   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5642  Exhibit 13-8 Yes 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5642   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 20.3 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.106 (Exibit 13-11) 

SR= 40.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 40.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-828 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - No Build Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 1475 

Ramp Volume, V
R 75 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1475 0.98 Level 2 0 0.990 1.00 1520

 Ramp 75 0.98 Level 2 0 0.990 1.00 77

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1520   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1597  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1597   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 2.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.165 (Exibit 13-11) 

SR= 52.9 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 52.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-829 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 375 

Ramp Volume, V
R 300 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 375 0.98 Level 2 0 0.990 1.00 386

 Ramp 300 0.98 Level 2 0 0.990 1.00 309

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 386   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 695  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 695   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = -4.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.154 (Exibit 13-11) 

SR= 53.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 53.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-830 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - No Build Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 2550 

Ramp Volume, VR 1075 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2550 0.98 Level 2 0 0.990 1.00 2628

 Ramp 1075 0.98 Level 2 0 0.990 1.00 1108

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 1503  pc/h 

V
3
 or V

av34 562  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2628 Exhibit 13-8 9000 No

VFO = VF - VR 1520 Exhibit 13-8 9000 No

VR 1108 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1503 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 14.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 

S
R
= 48.1 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.7 mph (Exhibit 13-13) 
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Appendix D D-831 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 1000 

Ramp Volume, VR 550 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1000 0.98 Level 2 0 0.990 1.00 1031

 Ramp 550 0.98 Level 2 0 0.990 1.00 567

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 688  pc/h 

V
3
 or V

av34 171  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1031 Exhibit 13-8 9000 No

VFO = VF - VR 464 Exhibit 13-8 9000 No

VR 567 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 688 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 7.0 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.479 (Exhibit 13-12) 

S
R
= 48.8 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.1 mph (Exhibit 13-13) 
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Appendix D D-832 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period 2017 AM - No Build Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1175 

Ramp Volume, V
R 75 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1175 0.98 Level 2 0 0.990 1.00 1211

 Ramp 75 0.98 Level 2 0 0.990 1.00 77

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 725   pc/h 

V
3
 or V

av34
486   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1288  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 802   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 7.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.277 (Exibit 13-11) 

SR= 51.4 mph (Exhibit 13-11) 

S0= 55.0 mph (Exhibit 13-11) 

S = 52.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-833 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1925 

Ramp Volume, V
R 500 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1925 0.98 Level 2 0 0.990 1.00 1984

 Ramp 500 0.98 Level 2 0 0.990 1.00 515

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 1187   pc/h 

V
3
 or V

av34
797   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2499  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1702   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 13.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.290 (Exibit 13-11) 

SR= 51.2 mph (Exhibit 13-11) 

S0= 53.9 mph (Exhibit 13-11) 

S = 52.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.3 Generated:  1/8/2014    4:02 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/8/2014file:///C:/Users/gcuentas/AppData/Local/Temp/r2k93DF.tmp

Appendix D D-834 Transportation Impact Analysis



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period 2017 AM - No Build Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1175 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

404 pc/h/ln

S 55.0 mph 

D = vp / S 7.3 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Appendix D D-835 Transportation Impact Analysis



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period 2017 PM - No Build Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2075 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

713 pc/h/ln

S 55.0 mph 

D = vp / S 13.0 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Appendix D D-836 Transportation Impact Analysis



Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - No Build 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1175  0.98  2  0  1.5  1.2  0.990  1.00  1211  

V
RF 500  0.98  2  0  1.5  1.2  0.990  1.00  515  

V
FR 350  0.98  2  0  1.5  1.2  0.990  1.00  361  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1211 V = 2087  

V
W 876  

VR 0.420  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 876 lc/h

Weaving lane changes, LCW 1187 lc/h

Non-weaving lane changes, LCNW 346 lc/h

Total lane changes, LC
ALL 1533 lc/h

Non-weaving vehicle index, I
NW 97 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2087 pc/h

Weaving segment capacity, c
w 5661 veh/h

Weaving segment v/c ratio 0.365 

Weaving segment density, D 12.4 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.218 

Weaving segment speed, S 42.2 mph

Average weaving speed, SW 43.7 mph

Average non-weaving speed, S
NW 41.2 mph

Maximum weaving length, L
MAX 6903 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-837 Transportation Impact Analysis



Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - No Build 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 600  0.98  2  0  1.5  1.2  0.990  1.00  618  

V
RF 200  0.98  2  0  1.5  1.2  0.990  1.00  206  

V
FR 75  0.98  2  0  1.5  1.2  0.990  1.00  77  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 618 V = 901  

V
W 283  

VR 0.314  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 283 lc/h

Weaving lane changes, LCW 594 lc/h

Non-weaving lane changes, LCNW 224 lc/h

Total lane changes, LC
ALL 818 lc/h

Non-weaving vehicle index, I
NW 49 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 901 pc/h

Weaving segment capacity, c
w 7565 veh/h

Weaving segment v/c ratio 0.118 

Weaving segment density, D 4.8 pc/mi/ln

Level of Service, LOS  A  

Weaving intensity factor, W 0.133 

Weaving segment speed, S 46.6 mph

Average weaving speed, SW 45.9 mph

Average non-weaving speed, S
NW 46.9 mph

Maximum weaving length, L
MAX 5736 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-838 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB I-95 Hot Lanes

Agency or Company Dewberry Junction Site 43

Date Performed 1/17/2014 Jurisdiction

Analysis Time Period 2017 PM - No Build Analysis Year

Project Description    New Ramp Merge to SB I-95 Hot Lanes - Site 43 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 875 

Deceleration Lane Length L
D

Freeway Volume, V
F 4675 

Ramp Volume, V
R 200 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4675 0.98 Level 2 0 0.990 1.00 4818

 Ramp 200 0.98 Level 2 0 0.990 1.00 206

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.602   using Equation  (Exhibit 13-6) 

V
12

 = 2900   pc/h 

V
3
 or V

av34
1918   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5024  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3106   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 24.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.347 (Exibit 13-11) 

SR= 53.8 mph (Exhibit 13-11) 

S0= 54.9 mph (Exhibit 13-11) 

S = 54.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - No Build 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 675  0.98  2  0  1.5  1.2  0.990  1.00  696  

V
RF 325  0.98  2  0  1.5  1.2  0.990  1.00  335  

V
FR 750  0.98  2  0  1.5  1.2  0.990  1.00  773  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 696 V = 1804  

V
W 1108  

VR 0.614  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1108 lc/h

Weaving lane changes, LCW 1222 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1222 lc/h

Non-weaving vehicle index, I
NW 17 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1804 pc/h

Weaving segment capacity, c
w 3869 veh/h

Weaving segment v/c ratio 0.462 

Weaving segment density, D 11.5 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.476 

Weaving segment speed, S 39.1 mph

Average weaving speed, SW 38.7 mph

Average non-weaving speed, S
NW 39.9 mph

Maximum weaving length, L
MAX 9191 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - No Build 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1225  0.98  2  0  1.5  1.2  0.990  1.00  1263  

V
RF 200  0.98  2  0  1.5  1.2  0.990  1.00  206  

V
FR 625  0.98  2  0  1.5  1.2  0.990  1.00  644  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1263 V = 2113  

V
W 850  

VR 0.402  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 850 lc/h

Weaving lane changes, LCW 964 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 964 lc/h

Non-weaving vehicle index, I
NW 30 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2113 pc/h

Weaving segment capacity, c
w 5907 veh/h

Weaving segment v/c ratio 0.354 

Weaving segment density, D 12.9 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.395 

Weaving segment speed, S 40.8 mph

Average weaving speed, SW 40.1 mph

Average non-weaving speed, S
NW 41.3 mph

Maximum weaving length, L
MAX 6707 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - No Build 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1200  0.98  2  0  1.5  1.2  0.990  1.00  1237  

V
RF 750  0.98  2  0  1.5  1.2  0.990  1.00  773  

V
FR 925  0.98  2  0  1.5  1.2  0.990  1.00  953  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1237 V = 2963  

V
W 1726  

VR 0.583  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1726 lc/h

Weaving lane changes, LCW 1837 lc/h

Non-weaving lane changes, LCNW 124 lc/h

Total lane changes, LC
ALL 1961 lc/h

Non-weaving vehicle index, I
NW 51 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2963 pc/h

Weaving segment capacity, c
w 4079 veh/h

Weaving segment v/c ratio 0.719 

Weaving segment density, D 27.2 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.447 

Weaving segment speed, S 36.3 mph

Average weaving speed, SW 39.2 mph

Average non-weaving speed, S
NW 32.8 mph

Maximum weaving length, L
MAX 8807 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-842 Transportation Impact Analysis



Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - No Build 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1075  0.98  2  0  1.5  1.2  0.990  1.00  1108  

V
RF 500  0.98  2  0  1.5  1.2  0.990  1.00  515  

V
FR 725  0.98  2  0  1.5  1.2  0.990  1.00  747  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1108 V = 2370  

V
W 1262  

VR 0.532  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1262 lc/h

Weaving lane changes, LCW 1373 lc/h

Non-weaving lane changes, LCNW 98 lc/h

Total lane changes, LC
ALL 1471 lc/h

Non-weaving vehicle index, I
NW 46 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2370 pc/h

Weaving segment capacity, c
w 4463 veh/h

Weaving segment v/c ratio 0.526 

Weaving segment density, D 20.3 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.357 

Weaving segment speed, S 39.0 mph

Average weaving speed, SW 40.8 mph

Average non-weaving speed, S
NW 37.1 mph

Maximum weaving length, L
MAX 8209 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - No Build 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 575  0.98  2  0  1.5  1.2  0.990  1.00  593  

V
RF 575  0.98  2  0  1.5  1.2  0.990  1.00  593  

V
FR 950  0.98  2  0  1.5  1.2  0.990  1.00  979  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 593 V = 2165  

V
W 1572  

VR 0.726  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1572 lc/h

Weaving lane changes, LCW 1626 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1626 lc/h

Non-weaving vehicle index, I
NW 13 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2165 pc/h

Weaving segment capacity, c
w 3273 veh/h

Weaving segment v/c ratio 0.655 

Weaving segment density, D 20.1 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.651 

Weaving segment speed, S 35.9 mph

Average weaving speed, SW 36.2 mph

Average non-weaving speed, S
NW 35.2 mph

Maximum weaving length, L
MAX 10587 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-844 Transportation Impact Analysis



Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - No Build 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 850  0.98  2  0  1.5  1.2  0.990  1.00  876  

V
RF 275  0.98  2  0  1.5  1.2  0.990  1.00  283  

V
FR 700  0.98  2  0  1.5  1.2  0.990  1.00  721  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 876 V = 1880  

V
W 1004  

VR 0.534  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1004 lc/h

Weaving lane changes, LCW 1058 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1058 lc/h

Non-weaving vehicle index, I
NW 19 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1880 pc/h

Weaving segment capacity, c
w 4450 veh/h

Weaving segment v/c ratio 0.418 

Weaving segment density, D 15.9 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.464 

Weaving segment speed, S 39.3 mph

Average weaving speed, SW 38.9 mph

Average non-weaving speed, S
NW 39.8 mph

Maximum weaving length, L
MAX 8227 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-845 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM No Build Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 2370 

Ramp Volume, VR 400 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2370 0.98 Level 2 0 0.990 1.00 2443

 Ramp 400 0.98 Level 2 0 0.990 1.00 412

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2443  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2443 Exhibit 13-8 4500 No

VFO = VF - VR 2031 Exhibit 13-8 4500 No

VR 412 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2443 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 17.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.465 (Exhibit 13-12) 

S
R
= 49.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.0 mph (Exhibit 13-13) 
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Appendix D D-846 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM No Build Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 1495 

Ramp Volume, VR 675 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1495 0.98 Level 2 0 0.990 1.00 1541

 Ramp 675 0.98 Level 2 0 0.990 1.00 696

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1541  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1541 Exhibit 13-8 4500 No

VFO = VF - VR 845 Exhibit 13-8 4500 No

VR 696 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1541 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 9.4 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.491 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM No Build Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 1970 

Ramp Volume, V
R 320 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1970 0.98 Level 2 0 0.990 1.00 2030

 Ramp 320 0.98 Level 2 0 0.990 1.00 330

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2030   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2360  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2360   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 17.5 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.292 (Exibit 13-11) 

SR= 51.2 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM No Build Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 835 

Ramp Volume, V
R 40 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 835 0.98 Level 2 0 0.990 1.00 861

 Ramp 40 0.98 Level 2 0 0.990 1.00 41

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 861   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 902  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 902   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 6.2 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.261 (Exibit 13-11) 

SR= 51.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-849 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM No Build Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 845 

Ramp Volume, V
R 725 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 845 0.98 Level 2 0 0.990 1.00 871

 Ramp 725 0.98 Level 2 0 0.990 1.00 747

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 871   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1618  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1618   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 12.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.281 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.3 Generated:  1/7/2014    2:30 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/7/2014file:///C:/Users/gcuentas/AppData/Local/Temp/r2k1F11.tmp

Appendix D D-850 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM No Build Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 1265 

Ramp Volume, V
R 325 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1265 0.98 Level 2 0 0.990 1.00 1304

 Ramp 325 0.98 Level 2 0 0.990 1.00 335

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1304   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1639  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1639   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 12.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.282 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-851 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM No Build Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 875 

Ramp Volume, VR 30 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 875 0.98 Level 2 0 0.990 1.00 902

 Ramp 30 0.98 Level 2 0 0.990 1.00 31

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 902  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 902 Exhibit 13-8 4500 No

VFO = VF - VR 871 Exhibit 13-8 4500 No

VR 31 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 902 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 6.2 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.431 (Exhibit 13-12) 

S
R
= 49.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.4 mph (Exhibit 13-13) 
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Appendix D D-852 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM No Build Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 1745 

Ramp Volume, VR 480 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1745 0.98 Level 2 0 0.990 1.00 1798

 Ramp 480 0.98 Level 2 0 0.990 1.00 495

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1798  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1798 Exhibit 13-8 4500 No

VFO = VF - VR 1303 Exhibit 13-8 4500 No

VR 495 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1798 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 14.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.473 (Exhibit 13-12) 

S
R
= 48.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 6350 

Ramp Volume, VR 2400 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 6350 0.98 Level 2 0 0.990 1.00 6544

 Ramp 2400 0.98 Level 2 0 0.990 1.00 2473

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 4305  pc/h 

V
3
 or V

av34 2239  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6544 Exhibit 13-8 6750 No

VFO = VF - VR 4071 Exhibit 13-8 6750 No

VR 2473 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4305 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 39.7 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11)

S = mph (Exhibit 13-13) 

Ds = 0.651 (Exhibit 13-12) 

S
R
= 46.5 mph (Exhibit 13-12) 

S
0
= 55.5 mph (Exhibit 13-12) 

S = 49.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Site 28

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    SB Fairfaxy Co Pkwy Diverge at Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 2250 

Ramp Volume, VR 700 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2250 0.98 Level 2 0 0.990 1.00 2319

 Ramp 700 0.98 Level 2 0 0.990 1.00 721

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.450  using Equation (Exhibit 13-7) 

V
12

 = 1440  pc/h 

V
3
 or V

av34 879  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2319 Exhibit 13-8 6750 No

VFO = VF - VR 1598 Exhibit 13-8 6750 No

VR 721 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1440 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 15.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.493 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 875 

Ramp Volume, V
R 950 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 875 0.98 Level 2 0 0.990 1.00 902

 Ramp 950 0.98 Level 2 0 0.990 1.00 979

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 902   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1881  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1881   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = -8.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.032 (Exibit 13-11) 

SR= 54.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 54.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12)

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-859 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gusrtavo Cuentas Freeway/Dir of Travel WB Franconia Springfield Pkwy

Agency or Company Dewberry Junction Site 29

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    NB Fffx Co Pkwy Merge to WB Franconia Springfield Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 3375 

Ramp Volume, V
R 2150 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3375 0.98 Level 2 0 0.990 1.00 3478

 Ramp 2150 0.98 Level 2 0 0.990 1.00 2216

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3478   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5694  Exhibit 13-8 Yes 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 5694   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 20.7 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 1.165 (Exibit 13-11) 

SR= 39.9 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 39.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 1525 

Ramp Volume, V
R 75 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1525 0.98 Level 2 0 0.990 1.00 1572

 Ramp 75 0.98 Level 2 0 0.990 1.00 77

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1572   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1649  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1649   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 2.6 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.166 (Exibit 13-11) 

SR= 52.8 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 52.8 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-861 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 37

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    SB Barta Rd Merge to SB Fairfax Co Pkwy - Site 37 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 500 

Deceleration Lane Length L
D

Freeway Volume, V
F 375 

Ramp Volume, V
R 300 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 375 0.98 Level 2 0 0.990 1.00 386

 Ramp 300 0.98 Level 2 0 0.990 1.00 309

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 386   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 695  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 695   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = -4.9 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.154 (Exibit 13-11) 

SR= 53.0 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 53.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-862 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 2600 

Ramp Volume, VR 1075 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2600 0.98 Level 2 0 0.990 1.00 2680

 Ramp 1075 0.98 Level 2 0 0.990 1.00 1108

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 1517  pc/h 

V
3
 or V

av34 581  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2680 Exhibit 13-8 9000 No

VFO = VF - VR 1572 Exhibit 13-8 9000 No

VR 1108 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1517 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 14.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.528 (Exhibit 13-12) 

S
R
= 48.1 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.8 mph (Exhibit 13-13) 
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Appendix D D-863 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Pkwy

Agency or Company Dewberry Junction Site 38a

Date Performed 1/9/2014 Jurisdiction

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    SB Fairfax Co Pkwy Diverge to Barta Rd - Site 38a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 4 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 1000 

Ramp Volume, VR 575 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1000 0.98 Level 2 0 0.990 1.00 1031

 Ramp 575 0.98 Level 2 0 0.990 1.00 593

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.260  using Equation (Exhibit 13-7) 

V
12

 = 707  pc/h 

V
3
 or V

av34 162  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1031 Exhibit 13-8 9000 No

VFO = VF - VR 438 Exhibit 13-8 9000 No

VR 593 Exhibit 13-10 4000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 707 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 7.2 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.481 (Exhibit 13-12) 

S
R
= 48.7 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 51.9 mph (Exhibit 13-13) 
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Appendix D D-864 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1175 

Ramp Volume, V
R 75 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1175 0.98 Level 2 0 0.990 1.00 1211

 Ramp 75 0.98 Level 2 0 0.990 1.00 77

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 725   pc/h 

V
3
 or V

av34
486   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1288  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 802   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 7.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.277 (Exibit 13-11) 

SR= 51.4 mph (Exhibit 13-11) 

S0= 55.0 mph (Exhibit 13-11) 

S = 52.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-865 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Pkwy

Agency or Company Dewberry Junction Fairfax County Pkwy & Barta Rd

Date Performed 1/8/2014 Jurisdiction Site 39a

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    Merge from SB Barta Rd to NB Fairfax Country Pkwy - Site 39a 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 750 

Deceleration Lane Length L
D

Freeway Volume, V
F 1950 

Ramp Volume, V
R 500 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1950 0.98 Level 2 0 0.990 1.00 2010

 Ramp 500 0.98 Level 2 0 0.990 1.00 515

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.599   using Equation  (Exhibit 13-6) 

V
12

 = 1203   pc/h 

V
3
 or V

av34
807   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2525  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1718   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 13.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.290 (Exibit 13-11) 

SR= 51.2 mph (Exhibit 13-11) 

S0= 53.9 mph (Exhibit 13-11) 

S = 52.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-866 Transportation Impact Analysis



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period 2017 AM - Alt 1 Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 1175 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

404 pc/h/ln

S 55.0 mph 

D = vp / S 7.3 pc/mi/ln 

LOS A 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Appendix D D-867 Transportation Impact Analysis



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 

Analyst Gustavo Cuentas Highway/Direction of Travel NB Fairfax County Pkwy 
Agency or Company Dewberry From/To
Date Performed 1/9/2014 Jurisdiction Site 40 
Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description  NB Fairfax County Pkwy at Loop Ramp from Barta Rd 

Oper.(LOS) Des.(N) Planning Data 

Flow Inputs

Volume, V 2100 veh/h Peak-Hour Factor, PHF 0.98 

 AADT veh/day %Trucks and Buses, PT 2 

Peak-Hr Prop. of AADT, K %RVs, PR 0 

Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments

 f
p 1.00  E

R 1.2 

 E
T 1.5  f

HV
 = 1/[1+P

T
(E

T
- 1) + P

R
(E

R
- 1)] 0.990 

Speed Inputs Calc Speed Adj and FFS

Lane Width ft 

Rt-Side Lat. Clearance ft 

Number of Lanes, N 3 

Total Ramp Density, TRD ramps/mi 

FFS (measured) 55.0 mph 

Base free-flow Speed, 
BFFS

mph 

 fLW mph 

 f
LC mph 

 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

721 pc/h/ln

S 55.0 mph 

D = vp / S 13.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

v
p 

= (V or DDHV) / (PHF x N x f
HV

x f
p
)

pc/h/ln

S mph 

D = v
p
 / S pc/mi/ln 

Required Number of Lanes, N

Glossary Factor Location

N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

v
p

- Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow 
speed

DDHV - Directional design hour volume  

E
R

- Exhibits 11-10, 11-12       f
LW

- Exhibit 11-8

E
T

- Exhibits 11-10, 11-11, 11-13       f
LC

- Exhibit 11-9

f
p

- Page 11-18       TRD - Page 11-11

LOS, S, FFS, v
p

- Exhibits 11-2, 

11-3 
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Appendix D D-868 Transportation Impact Analysis



Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - Alt 1 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1200  0.98  2  0  1.5  1.2  0.990  1.00  1237  

V
RF 475  0.98  2  0  1.5  1.2  0.990  1.00  490  

V
FR 400  0.98  2  0  1.5  1.2  0.990  1.00  412  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1237 V = 2139  

V
W 902  

VR 0.422  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 902 lc/h

Weaving lane changes, LCW 1213 lc/h

Non-weaving lane changes, LCNW 352 lc/h

Total lane changes, LC
ALL 1565 lc/h

Non-weaving vehicle index, I
NW 99 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2139 pc/h

Weaving segment capacity, c
w 5635 veh/h

Weaving segment v/c ratio 0.376 

Weaving segment density, D 12.7 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.222 

Weaving segment speed, S 42.0 mph

Average weaving speed, SW 43.6 mph

Average non-weaving speed, S
NW 40.9 mph

Maximum weaving length, L
MAX 6926 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-869 Transportation Impact Analysis



Weave between Rolling Rd and Boudinot Dr Site 41 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - Alt 1 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 41 
Analysis Year

Project Description  Weave between Rolling Rd and Boudinot Dr Site 41

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 1600ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 600  0.98  2  0  1.5  1.2  0.990  1.00  618  

V
RF 200  0.98  2  0  1.5  1.2  0.990  1.00  206  

V
FR 75  0.98  2  0  1.5  1.2  0.990  1.00  77  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 618 V = 901  

V
W 283  

VR 0.314  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 283 lc/h

Weaving lane changes, LCW 594 lc/h

Non-weaving lane changes, LCNW 224 lc/h

Total lane changes, LC
ALL 818 lc/h

Non-weaving vehicle index, I
NW 49 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 901 pc/h

Weaving segment capacity, c
w 7565 veh/h

Weaving segment v/c ratio 0.118 

Weaving segment density, D 4.8 pc/mi/ln

Level of Service, LOS  A  

Weaving intensity factor, W 0.133 

Weaving segment speed, S 46.6 mph

Average weaving speed, SW 45.9 mph

Average non-weaving speed, S
NW 46.9 mph

Maximum weaving length, L
MAX 5736 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-870 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB I-95 Hot Lanes

Agency or Company Dewberry Junction Site 43

Date Performed 1/17/2014 Jurisdiction

Analysis Time Period 2017 PM - Alt 1 Analysis Year

Project Description    New Ramp Merge to SB I-95 Hot Lanes - Site 43 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 875 

Deceleration Lane Length L
D

Freeway Volume, V
F 4725 

Ramp Volume, V
R 200 

Freeway Free-Flow Speed, SFF 60.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4725 0.98 Level 2 0 0.990 1.00 4870

 Ramp 200 0.98 Level 2 0 0.990 1.00 206

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

LEQ =   (Equation 13-6 or 13-7)

P
FM

 = 0.602   using Equation  (Exhibit 13-6) 

V
12

 = 2932   pc/h 

V
3
 or V

av34
1938   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 5076  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3138   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 24.4 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.350 (Exibit 13-11) 

SR= 53.7 mph (Exhibit 13-11) 

S0= 54.8 mph (Exhibit 13-11) 

S = 54.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S0= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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Appendix D D-871 Transportation Impact Analysis



NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - Alt 1 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 650  0.98  2  0  1.5  1.2  0.990  1.00  670  

V
RF 325  0.98  2  0  1.5  1.2  0.990  1.00  335  

V
FR 775  0.98  2  0  1.5  1.2  0.990  1.00  799  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 670 V = 1804  

V
W 1134  

VR 0.629  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1134 lc/h

Weaving lane changes, LCW 1248 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1248 lc/h

Non-weaving vehicle index, I
NW 16 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1804 pc/h

Weaving segment capacity, c
w 3780 veh/h

Weaving segment v/c ratio 0.473 

Weaving segment density, D 11.6 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.484 

Weaving segment speed, S 39.0 mph

Average weaving speed, SW 38.6 mph

Average non-weaving speed, S
NW 39.7 mph

Maximum weaving length, L
MAX 9368 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-872 Transportation Impact Analysis



NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - Alt 1 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 44 
Analysis Year

Project Description  NB Farifax Co Pkwy Weave btwn I-95 and Boudinot Dr - Site 44

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 

Weaving segment length, LS 475ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1275  0.98  2  0  1.5  1.2  0.990  1.00  1314  

V
RF 175  0.98  2  0  1.5  1.2  0.990  1.00  180  

V
FR 600  0.98  2  0  1.5  1.2  0.990  1.00  618  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1314 V = 2112  

V
W 798  

VR 0.378  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 798 lc/h

Weaving lane changes, LCW 912 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 912 lc/h

Non-weaving vehicle index, I
NW 31 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2112 pc/h

Weaving segment capacity, c
w 6289 veh/h

Weaving segment v/c ratio 0.332 

Weaving segment density, D 12.8 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.378 

Weaving segment speed, S 41.2 mph

Average weaving speed, SW 40.4 mph

Average non-weaving speed, S
NW 41.7 mph

Maximum weaving length, L
MAX 6434 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Appendix D D-873 Transportation Impact Analysis



Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - Alt 1 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1275  0.98  2  0  1.5  1.2  0.990  1.00  1314  

V
RF 750  0.98  2  0  1.5  1.2  0.990  1.00  773  

V
FR 925  0.98  2  0  1.5  1.2  0.990  1.00  953  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1314 V = 3040  

V
W 1726  

VR 0.568  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1726 lc/h

Weaving lane changes, LCW 1837 lc/h

Non-weaving lane changes, LCNW 140 lc/h

Total lane changes, LC
ALL 1977 lc/h

Non-weaving vehicle index, I
NW 54 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 3040 pc/h

Weaving segment capacity, c
w 4185 veh/h

Weaving segment v/c ratio 0.719 

Weaving segment density, D 28.1 pc/mi/ln

Level of Service, LOS  D  

Weaving intensity factor, W 0.450 

Weaving segment speed, S 36.1 mph

Average weaving speed, SW 39.1 mph

Average non-weaving speed, S
NW 32.7 mph

Maximum weaving length, L
MAX 8629 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - Alt 1 

Freeway/Dir of Travel SB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 825ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 1075  0.98  2  0  1.5  1.2  0.990  1.00  1108  

V
RF 500  0.98  2  0  1.5  1.2  0.990  1.00  515  

V
FR 725  0.98  2  0  1.5  1.2  0.990  1.00  747  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 1108 V = 2370  

V
W 1262  

VR 0.532  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1262 lc/h

Weaving lane changes, LCW 1373 lc/h

Non-weaving lane changes, LCNW 98 lc/h

Total lane changes, LC
ALL 1471 lc/h

Non-weaving vehicle index, I
NW 46 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2370 pc/h

Weaving segment capacity, c
w 4463 veh/h

Weaving segment v/c ratio 0.526 

Weaving segment density, D 20.3 pc/mi/ln

Level of Service, LOS  C  

Weaving intensity factor, W 0.357 

Weaving segment speed, S 39.0 mph

Average weaving speed, SW 40.8 mph

Average non-weaving speed, S
NW 37.1 mph

Maximum weaving length, L
MAX 8209 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 AM - Alt 1 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 650  0.98  2  0  1.5  1.2  0.990  1.00  670  

V
RF 450  0.98  2  0  1.5  1.2  0.990  1.00  464  

V
FR 900  0.98  2  0  1.5  1.2  0.990  1.00  928  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 670 V = 2062  

V
W 1392  

VR 0.675  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 1392 lc/h

Weaving lane changes, LCW 1446 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1446 lc/h

Non-weaving vehicle index, I
NW 14 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 2062 pc/h

Weaving segment capacity, c
w 3520 veh/h

Weaving segment v/c ratio 0.580 

Weaving segment density, D 18.6 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.594 

Weaving segment speed, S 36.9 mph

Average weaving speed, SW 37.0 mph

Average non-weaving speed, S
NW 36.7 mph

Maximum weaving length, L
MAX 9943 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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Weave between NB Fairfax County Pkwy and I-95 - Site 45 

FREEWAY WEAVING WORKSHEET

General Information Site Information

Analyst Gustavo Cuentas 

Agency/Company Dewberry 
Date Performed 1/8/2014 
Analysis Time Period 2017 PM - Alt 1 

Freeway/Dir of Travel NB Fairfax County Pkwy 
Weaving Segment Location Site 45 
Analysis Year

Project Description  Weave between NB Fairfax County Pkwy and I-95 - Site 45

Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 

Weaving segment length, LS 425ft

Freeway free-flow speed, FFS 50 mph 

Segment type Freeway 

Freeway minimum speed, SMIN 15 

Freeway maximum capacity, C
IFL

2250 

Terrain type Level 

Conversions to pc/h Under Base Conditions

V (veh/h) PHF Truck (%) RV (%) E T E R f
HV fp v (pc/h)

V
FF 850  0.98  2  0  1.5  1.2  0.990  1.00  876  

V
RF 275  0.98  2  0  1.5  1.2  0.990  1.00  283  

V
FR 675  0.98  2  0  1.5  1.2  0.990  1.00  696  

V
RR 0  0.98  2  0  1.5  1.2  0.990  1.00  0  

V
NW 876 V = 1855  

V
W 979  

VR 0.528  

Configuration Characteristics

Minimum maneuver lanes, N
WL 2 lc

Interchange density, ID 0.5 int/mi

Minimum RF lane changes, LC
RF 1 lc/pc

Minimum FR lane changes, LC
FR 1 lc/pc

Minimum RR lane changes, LC
RR lc/pc

Minimum weaving lane changes, LCMIN 979 lc/h

Weaving lane changes, LCW 1033 lc/h

Non-weaving lane changes, LCNW 0 lc/h

Total lane changes, LC
ALL 1033 lc/h

Non-weaving vehicle index, I
NW 19 

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 1855 pc/h

Weaving segment capacity, c
w 4502 veh/h

Weaving segment v/c ratio 0.408 

Weaving segment density, D 15.7 pc/mi/ln

Level of Service, LOS  B  

Weaving intensity factor, W 0.455 

Weaving segment speed, S 39.5 mph

Average weaving speed, SW 39.0 mph

Average non-weaving speed, S
NW 40.0 mph

Maximum weaving length, L
MAX 8153 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM Alt 1 Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 2495 

Ramp Volume, VR 450 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2495 0.98 Level 2 0 0.990 1.00 2571

 Ramp 450 0.98 Level 2 0 0.990 1.00 464

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2571  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2571 Exhibit 13-8 4500 No

VFO = VF - VR 2107 Exhibit 13-8 4500 No

VR 464 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2571 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 18.3 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.470 (Exhibit 13-12) 

S
R
= 48.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Southbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM Alt 1 Analysis Year

Project Description    SB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 900 

Freeway Volume, V
F 1545 

Ramp Volume, VR 675 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1545 0.98 Level 2 0 0.990 1.00 1592

 Ramp 675 0.98 Level 2 0 0.990 1.00 696

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1592  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1592 Exhibit 13-8 4500 No

VFO = VF - VR 896 Exhibit 13-8 4500 No

VR 696 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1592 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 9.8 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.491 (Exhibit 13-12) 

S
R
= 48.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM Alt 1 Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 2060 

Ramp Volume, V
R 320 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2060 0.98 Level 2 0 0.990 1.00 2123

 Ramp 320 0.98 Level 2 0 0.990 1.00 330

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2123   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2453  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2453   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 18.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.296 (Exibit 13-11) 

SR= 51.1 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2012 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.3 Generated:  1/7/2014    2:57 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/7/2014file:///C:/Users/gcuentas/AppData/Local/Temp/r2k97BA.tmp

Appendix D D-880 Transportation Impact Analysis



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel SB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM Alt 1 Analysis Year

Project Description    Telegraph Rd Merge onto SB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 1000 

Deceleration Lane Length L
D

Freeway Volume, V
F 890 

Ramp Volume, V
R 60 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 890 0.98 Level 2 0 0.990 1.00 917

 Ramp 60 0.98 Level 2 0 0.990 1.00 62

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 917   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 979  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 979   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 6.8 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.261 (Exibit 13-11) 

SR= 51.6 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM Alt 1 Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 870 

Ramp Volume, V
R 725 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 870 0.98 Level 2 0 0.990 1.00 897

 Ramp 725 0.98 Level 2 0 0.990 1.00 747

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 897   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1644  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1644   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 12.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.282 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel NB Fairfax County Parkway

Agency or Company Dewberry Junction Fairfax Co Pkwy & Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM Alt 1 Analysis Year

Project Description    Telegraph Rd Merge onto NB Fairfax Co Pkwy 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A 850 

Deceleration Lane Length L
D

Freeway Volume, V
F 1300 

Ramp Volume, V
R 300 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1300 0.98 Level 2 0 0.990 1.00 1340

 Ramp 300 0.98 Level 2 0 0.990 1.00 309

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1340   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V12a =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1649  Exhibit 13-8 No 

VF Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1649   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

D
R

 = 12.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R

 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.282 (Exibit 13-11) 

SR= 51.3 mph (Exhibit 13-11) 

S0= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R

= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 AM Alt 1 Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 910 

Ramp Volume, VR 40 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 910 0.98 Level 2 0 0.990 1.00 938

 Ramp 40 0.98 Level 2 0 0.990 1.00 41

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 938  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 938 Exhibit 13-8 4500 No

VFO = VF - VR 897 Exhibit 13-8 4500 No

VR 41 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 938 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 6.6 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.432 (Exhibit 13-12) 

S
R
= 49.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst Gustavo Cuentas Freeway/Dir of Travel Northbound Fairfax Co Pkwy

Agency or Company Dewberry Junction Fairfax Co Pkwy &Telegraph Rd

Date Performed 1/7/2014 Jurisdiction

Analysis Time Period 2017 PM Alt 1 Analysis Year

Project Description    NB Fairfax County Parkway Diverge to Telegraph Rd 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 640 

Freeway Volume, V
F 1880 

Ramp Volume, VR 580 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1880 0.98 Level 2 0 0.990 1.00 1938

 Ramp 580 0.98 Level 2 0 0.990 1.00 598

 UpStream

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1938  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1938 Exhibit 13-8 4500 No

VFO = VF - VR 1340 Exhibit 13-8 4500 No

VR 598 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1938 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

DR = 15.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

SR= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

Ds = 0.482 (Exhibit 13-12) 

S
R
= 48.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 48.7 mph (Exhibit 13-13) 
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Appendix E  E-1 September 2013

E.1 EMISSIONS ESTIMATIONS AND METHODOLOGY 
The U.S. Army has considered all foreseeable direct and indirect sources of air emission associated with the 
proposed action. Direct emissions are emissions that are caused or initiated by a federal action and occur at 
the same time and place as the action. Indirect emissions are reasonably foreseeable emissions that are 
caused by the action but might occur later in time and/or be farther removed in distance from the action 
itself, and that the federal agency can practicably control. More specifically, project-related direct emissions 
would result from the following:  

 Construction activities: The use of non-road equipment (e.g., bulldozers, backhoes), worker 
vehicles, the use of volatile organic compound (VOC) paints, paving off-gasses, and fugitive 
particles from surface disturbances 

 Operational activities: Commuting by new personnel and equipment are exempt from permitting 
under 9VAC5-80-1105 (i.e., gaseous fuel burning units w/ max heat input less than 50,000,000 
Btu/hr and diesel generators with electrical output of 1,125 kW). Notably, The portion of an 
action that includes major or minor new or modified stationary sources that require a permit 
under the new source review (NSR) program (Section 110(a)(2)(c) and Section 173 of the Act) or 
the prevention of significant deterioration program (title I, part C of the Act) are exempt from the 
GCR.  

E.1.1 Construction Emissions 

All direct and indirect emissions associated with Alternative 1 were estimated. The construction emissions 
were generated by estimating equipment use for construction and roadway improvement projects to support 
the Army’s mission of establishing optimal land use and optimal allocation of resources. A detailed 
description of the proposed action and a list of the proposed short- and long-term projects is in Section 2 of 
the EIS. 

Demolition and construction emissions associated with the use of construction equipment (e.g., bulldozers, 
backhoes), worker vehicles, the use of VOC paints, paving off-gasses, and fugitive particles from surface 
disturbances are presented in Table E-1 for all years of construction under Alternative 1. This section also 
outlines all the calculations and assumptions made to derive these construction emission estimations.  

E.1.1.1 Heavy Construction Equipment 

Pollutant emissions resulting from activities associated with constructing the proposed buildings, parking 
facilities, and roadways were estimated. The typical construction would involve such activities as 
demolition of existing buildings or structures, utility installation, road construction, site clearing and 
grading, building construction, and asphalt paving. 

Construction would involve the use of various non-road equipment, power generators, and trucks. Pieces of 
equipment to be used for building construction include, but are not limited to, backhoes, loaders, excavators, 
air compressors, dozers, cranes, pavers, graders, rollers, and heavy trucks. Information regarding the number 
of pieces and types of construction equipment to be used on the project, the schedule for deployment of 
equipment (monthly and annually), and the approximate daily operating time (including power level or 
usage factor) were estimated for each individual construction project based on a schedule of construction 
activity. 

Emissions from construction activities were estimated based on the projected construction activity schedule, 
the number of vehicles/pieces of equipment, and vehicle/equipment utilization rates. Emission factors for 
heavy-duty diesel equipment were obtained from USEPA’s NONROAD2005 Emissions Model (USEPA 
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2005a). The equipment and vehicle operation hours were estimated based on R.S.Means’ Building Cost 
Construction Data, 64th annual edition (Waier 2006), and field experience from similar projects. 

Table E-1. Estimated Construction Emissions - Alternative 1 
Construction Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 27.8 45.1 7.9 3.7 5.4 7.5
Year 2 39.4 61.8 9.7 5.0 7.9 9.6
Year 3 29.8 40.5 4.7 3.0 5.1 7.5
Year 4 15.7 20.9 2.8 1.7 2.8 4.2
Year 5 40.5 50.7 5.0 3.9 6.9 10.3
Year 6 44.4 61.2 7.3 5.4 8.7 11.8
Year 1 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 17.7 44.3 4.3 3.1 5.4 4.4
Worker Trip Emissions 10.1 0.8 <0.1 <0.1 <0.1 0.7
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 0.9
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.3
Fugitive Dust Emissions <0.1 <0.1 3.6 0.5 <0.1 <0.1
Total 27.8 45.1 7.9 3.7 5.4 6.1
Year 2 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 24.9 60.6 4.3 4.2 7.9 5.6
Worker Trip Emissions 14.4 1.1 <0.1 <0.1 <0.1 1.0
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.1
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 5.3 0.8 <0.1 <0.1
Total 39.4 61.8 9.7 5.0 7.9 7.8
Year 3 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 16.1 39.4 2.8 2.7 5.1 3.7
Worker Trip Emissions 13.8 1.1 <0.1 <0.1 <0.1 1.0
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 2.8
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.8 0.3 <0.1 <0.1
Total 29.8 40.5 4.7 3.0 5.1 5.8
Year 4 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 8.5 20.4 1.5 1.4 2.8 1.9
Worker Trip Emissions 7.2 0.6 <0.1 <0.1 <0.1 0.5
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 1.8
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.3 0.2 <0.1 <0.1
Total 15.7 20.9 2.8 1.7 2.8 3.1
Year 5 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 20.4 49.1 3.8 3.7 6.8 4.6
Worker Trip Emissions 20.1 1.6 0.1 0.1 <0.1 1.4
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 4.3
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 1.1 0.2 <0.1 <0.1
Total 40.5 50.7 5.0 3.9 6.9 7.7
Year 6 CO NO x PM10 PM2.5 SO2 VOC
Heavy Equipment Emissions 25.0 59.7 5.2 5.0 8.6 5.6
Worker Trip Emissions 19.4 1.5 0.1 0.1 <0.1 1.4
Architectural Coating Emissions <0.1 <0.1 <0.1 <0.1 <0.1 1.9
Paving Off Gas Emissions <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fugitive Dust Emissions <0.1 <0.1 2.1 0.3 <0.1 <0.1
Total 44.4 61.2 7.3 5.4 8.7 8.9
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Emission factors in grams of pollutant per hour were multiplied by the estimated running time to calculate 
total grams of pollutant from each piece of equipment. Finally, these total grams of pollutant were converted 
to tons of pollutant. The following formula was used to calculate hourly emissions from non-road engine 
sources, including cranes, backhoes, and the like: 

Mi  = (N x EFi)

where: Mi =  mass of emissions of ith pollutant during inventory period 

  N  =  source population (units) 

EFi  = average emissions of ith pollutant per unit of use (e.g., grams per hour) 

The total annual emissions for Alternative 1 are summarized in Table E-2. 

Table E-2. Estimated Annual Emissions from Construction Equipment - Alternative 1 
Annual Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 17.8 44.3 4.3 3.1 5.4 4.4
Year 2 24.9 60.6 4.3 4.2 7.9 5.6
Year 3 16.1 39.4 2.8 2.7 5.1 3.7
Year 4 8.5 20.4 1.5 1.4 2.8 1.9
Year 5 20.4 49.1 3.8 3.7 6.8 4.6
Year 6 25.0 59.7 5.2 5.0 8.6 5.6
Source: USEPA 2005a and SQAQMD 1993 

E.1.1.2 Construction Worker Vehicle Operations 

Emissions due to construction worker vehicle use were included in the analysis. Emission factors for motor 
vehicles were conservatively calculated using the USEPA MOVES mobile emissions model. These 
emission factors were then multiplied by the vehicle operational hours to determine motor vehicle 
emissions. The analysis assumed conservatively that the worker’s vehicle would drive 30 miles per day at an 
average speed of 35 miles per hour. The total annual emissions for Alternative 1 are summarized in Table E-
3.

Table E-3. Estimated Annual Emissions from Construction Worker Vehicles - Alternative 1 
Annual Emissions (tpy)

Year CO NO x PM10 PM2.5 SO2 VOC
Year 1 10.1 0.8 <0.1 <0.1 <0.1 0.7
Year 2 14.5 1.1 <0.1 <0.1 <0.1 1.0
Year 3 13.8 1.1 <0.1 <0.1 <0.1 1.0
Year 4 7.2 0.6 <0.1 <0.1 <0.1 0.5
Year 5 20.1 1.6 0.1 0.1 0.1 1.4
Year 6 19.4 1.5 0.1 0.1 <0.1 1.4
Source: USEPA 2012 and SQAQMD 1993 

E.1.1.3 Emissions from Architectural Coatings 

Emission factors relating emissions to total square footage to be built were used to estimate VOC emissions 
from architectural coating activities – primarily painting activities. For office space, the area to be painted 
was assumed to be approximately twice the heated area of the facility, and the dry film thickness was 
assumed to be three millimeters (mm). The following formula was used to calculate emissions from the 
painting of the facilities: 

E  = [(F x G) / 1000] x H

where: E =  emissions of VOCs from architectural coatings 
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 F  =  pounds of VOC emissions per gallon  

 G  =  total area to be coated (floor area x 2) 

H =  paint coverage.  

A sample calculation for architectural coating VOC emissions during construction of an example facility 
is provided below: 

Floor area   = 100,000 ft2

E  = [(2.09) [lb/gallon] / 400 [ft2/gallon] x [ (100,000 [ft2] x 2) ] ]/2,000 [lb/ton] 

= 0.208 tons 

The total annual emissions for Alternative 1 are summarized in Table E-4. In addition, estimated emissions 
from the potential construction are presented in Appendix E.2. 

Table E-4. Annual VOC Emissions from Architectural Coatings - Alternative 1 
Year Annual VOC Emissions (tpy)

Year 1 2.3 
Year 2 3.0 
Year 3 2.8 
Year 4 1.8 
Year 5 4.3 
Year 6 4.8 

Source: SQAQMD 1993 and 9-VAC-5 Chapter 45 - Part II Article 5 

E.1.1.4 Asphalt Curing Emissions 

Asphalt paving would generate emissions from (1) asphalt curing, (2) operation of onsite paving equipment, 
and (3) operation of motor vehicles, including paving material delivery trucks and worker commuting 
vehicles. Because the emissions resulting from the operation of onsite paving equipment, trucks, and 
vehicles were included in the previous section, only asphalt curing-related emissions are discussed in this 
section. Asphalt curing-related VOC emissions were calculated based on the amount of paving for the onsite 
parking lot and proposed roadways. The following assumption was used in VOC emission calculations for 
asphalt curing (SQAQMD 1993): 

E = area paved x 2.62 lb VOC/acre 

A sample calculation is provided below: 

Paved area = 100 acres 

E = 100 acres x 2.62 lb VOC/acre/2000 lb/ton 

= 0.131 ton 

Due to the minimal paving for all alternatives, negligible off gas emissions are anticipated. 

E.1.1.5 Surface Disturbance 

The quantity of dust emissions from construction operations is proportional to the area of land being worked 
and to the level of construction activity. The following assumptions were used in PM2.5 emission 
calculations for fugitive dust emissions (USEPA 1995 and USEPA 2005b). 

E = open area x EF x PM10/TSP x PM2.5/PM10 x capture fraction 

where: open area  = number of acres open 
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EF = 80 lb TSP/acre  

PM10/TSP  = 0.45 lb PM10/lb TSP  

TSP   = total suspended particulates 

PM2.5/PM10  = 0.15 lb PM2.5/lb PM10

Capture fraction = 0.5 

A sample calculation is provided below: 

Disturbed area  = 100 acres 

E = 100 ac x 80 lb TSP /acre x 0.45 lb PM10/lb TSP x 0.15 lb PM2.5/ lb PM10 x 2000 lb/ton 

 = 1.35 tons 

The total annual emissions for Alternative 1 are summarized in Table E-5.  

Table E-5. Annual PM2.5 Emissions from Surface Disturbance - Alternative 1 
Year Annual emissions (tpy)

PM10 PM2.5
Year 1 3.6 0.5 
Year 2 5.3 0.8 
Year 3 1.8 0.3 
Year 4 1.3 0.2 
Year 5 1.1 0.2 
Year 6 2.1 0.3 
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E.2 EMISSIONS CALCULATIONS 
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Table E-7. Annual Equipment Use  
Equipment Type Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Generator Sets                      11,319 14,966 9,317 5,866 13,020 19,593
Air Compressors                    11,319 14,966 9,317 5,866 13,020 19,593
Pavers                                   392 945 84 70 266 112
Plate Compactors                  18,056 23,308 18,904 9,576 26,424 32,008
Rollers                                   1,316 3,192 238 210 602 294
Scrapers                                1,519 3,416 756 532 476 889
Cement & Mortar Mixers        31,206 39,844 32,998 16,688 45,976 55,902
Cranes                                   31,206 39,844 32,998 16,688 45,976 55,902
Graders                                  1,519 3,416 756 532 476 889
Off-highway Trucks                33,117 44,205 33,838 17,290 46,718 56,903
Tractors/Loaders/Backhoes   32,725 43,260 33,754 17,220 46,452 56,791
Crawler Tractor/Dozers         1,519 3,416 756 532 476 889

Table E-8. Heavy Equipment Emissions  
Project CO NO x PM10 PM2.5 SO2 VOC
ST 01-New PX - Clearing                                                    0.40 1.09 0.40 0.09 0.16 0.12 
ST 01-New PX - Building                                                    7.10 17.71 1.25 1.21 2.10 1.71 
ST 01-New PX - Paving                                                      0.11 0.22 0.02 0.02 0.03 0.02 
ST 02-PAL - Clearing                                                          0.07 0.18 0.07 0.01 0.03 0.02 
ST 02-PAL - Building                                                           3.66 9.27 0.65 0.63 1.09 0.90 
ST 02-PAL - Paving                                                            0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 03-National Intrepid Center of Excellence - Clearing    0.06 0.16 0.06 0.01 0.02 0.02 
ST 03-National Intrepid Center of Excellence - Building     0.97 2.35 0.17 0.17 0.29 0.23 
ST 03-National Intrepid Center of Excellence - Paving       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 04-Mulligan Road Phase II - Clearing                            0.61 1.67 0.61 0.13 0.24 0.19 
ST 04-Mulligan Road Phase II - Paving                              0.16 0.33 0.03 0.03 0.05 0.03 
ST 05-Fisher House 1 - Clearing                                        0.05 0.15 0.05 0.01 0.02 0.02 
ST 05-Fisher House 1 - Building                                         0.85 2.06 0.15 0.15 0.25 0.20 
ST 05-Fisher House 1 - Paving                                           <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 06-USO Family Center - Clearing                                  0.06 0.16 0.06 0.01 0.02 0.02 
ST 06-USO Family Center - Building                                  1.06 2.58 0.19 0.18 0.31 0.25 
ST 06-USO Family Center - Paving                                    <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 07-DAAF Firehouse Expansion - Clearing                    0.05 0.15 0.05 0.01 0.02 0.02 
ST 07-DAAF Firehouse Expansion - Building                     0.76 1.85 0.13 0.13 0.23 0.18 
ST 07-DAAF Firehouse Expansion - Paving                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 08-CDC 144 - Clearing                                                  0.06 0.16 0.06 0.01 0.02 0.02 
ST 08-CDC 144 - Building                                                   0.89 2.16 0.16 0.15 0.26 0.21 
ST 08-CDC 144 - Paving                                                    <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Clearing                  0.08 0.22 0.08 0.02 0.03 0.02 
ST 09-Family Travel Camp Phase 1 - Building                   0.73 1.78 0.13 0.12 0.22 0.17 
ST 09-Family Travel Camp Phase 1 - Paving                     <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 11-CDC 1 - Clearing                                                      0.08 0.18 0.01 0.01 0.03 0.01 
ST 11-CDC 1 - Building                                                       0.84 2.01 0.15 0.14 0.25 0.19 
ST 11-CDC 1 - Paving                                                        0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 12-CDC 2 - Clearing                                                      0.07 0.16 0.01 0.01 0.03 0.01 
ST 12-CDC 2 - Building                                                       0.84 2.01 0.15 0.14 0.25 0.19 
ST 12-CDC 2 - Paving                                                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
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Project CO NO x PM10 PM2.5 SO2 VOC
ST 13-- Lieber Gate - Clearing                                          0.09 0.22 0.02 0.01 0.03 0.02 
ST 13- Lieber Gate - Building                                           0.71 1.72 0.13 0.12 0.22 0.16 
ST 13-- Lieber Gate - Paving                                            0.02 0.04 <0.01 <0.01 0.01 <0.01 
ST 14- Stormwater Management Facility - Clearing           0.08 0.18 0.01 0.01 0.03 0.01 
ST 14- Stormwater Management Facility - Paving              <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 15-AAFES Car Wash - Clearing                                    0.07 0.16 0.01 0.01 0.03 0.01 
ST 15-AAFES Car Wash - Building                                     0.71 1.70 0.12 0.12 0.21 0.16 
ST 15-AAFES Car Wash - Paving                                      <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 16-PX - Demolition                                                        0.26 0.61 0.04 0.04 0.09 0.04 
ST 17-Reconfigure Golf Course - Clearing                         2.06 4.89 0.33 0.32 0.75 0.36 
ST 17-Reconfigure Golf Course - Paving                            0.11 0.24 0.02 0.02 0.03 0.02 
ST 18-NMUSA -Roads and Infrastructure - Clearing          1.03 2.45 0.17 0.16 0.38 0.18 
ST 18-NMUSA -Roads and Infrastructure - Paving            0.51 1.07 0.09 0.09 0.16 0.09 
ST 19-INSCOM Phase 1 - Clearing                                    0.09 0.20 0.01 0.01 0.03 0.01 
ST 19-INSCOM Phase 1 - Building                                     11.81 29.40 2.08 2.02 3.61 2.82 
ST 19-INSCOM Phase 1 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 20-South Post Fire Station - Clearing                            0.07 0.16 0.01 0.01 0.03 0.01 
ST 20-South Post Fire Station - Building                            0.84 2.01 0.15 0.14 0.25 0.19 
ST 20-South Post Fire Station - Paving                              <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 21-AAFES Car Care Center - Clearing                          0.07 0.16 0.01 0.01 0.03 0.01 
ST 21-AAFES Car Care Center - Building                          0.81 1.96 0.14 0.14 0.25 0.19 
ST 21-AAFES Car Care Center Station - Paving                <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 22-Pet Care Center - Clearing                                       0.07 0.16 0.01 0.01 0.03 0.01 
ST 22-Pet Care Center - Building                                       0.76 1.83 0.13 0.13 0.23 0.18 
ST 22-Pet Care Center Station - Paving                             <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 23-NGA Canine Training/ Rest Facility - Clearing         0.07 0.16 0.01 0.01 0.03 0.01 
ST 23-NGA Canine Training/ Rest Facility - Building          0.71 1.70 0.12 0.12 0.21 0.16 
ST 23-NGA Canine Training/ Facility Station - Paving        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 24-Fairfax County School Expansion - Clearing            0.09 0.22 0.02 0.01 0.03 0.02 
ST 24-Fairfax County School Expansion - Building            2.05 4.93 0.36 0.35 0.62 0.47 
ST 24-Fairfax County School Expansion - Paving              0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 25-Casual Dining Restaurant - Clearing                        0.07 0.15 0.01 0.01 0.03 0.01 
ST 25-Casual Dining Restaurant - Building                        0.76 1.82 0.13 0.13 0.24 0.17 
ST 25-Casual Dining Restaurant - Paving                          <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 26-INSCOM Phase 2 - Clearing                                    0.08 0.19 0.01 0.01 0.03 0.01 
ST 26-INSCOM Phase 2 - Building                                     4.42 10.98 0.78 0.76 1.39 1.05 
ST 26-INSCOM Phase 2 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 27-NMUSA Phase 1 - Clearing                                      0.26 0.61 0.04 0.04 0.10 0.04 
ST 27-NMUSA Phase 1 - Building                                      4.30 10.67 0.76 0.73 1.36 1.02 
ST 27-NMUSA Phase 1 - Paving                                        0.03 0.06 <0.01 <0.01 0.01 <0.01 
ST 28-Main Post Commissary - Clearing                            0.28 0.65 0.05 0.04 0.11 0.05 
ST 28-Main Post Commissary - Building                            4.10 10.18 0.72 0.70 1.29 0.97 
ST 28-Main Post Commissary - Paving                              0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 29-DLA Visitor Control Center - Clearing                       0.07 0.15 0.01 0.01 0.03 0.01 
ST 29-DLA Visitor Control Center - Building                       0.71 1.69 0.12 0.12 0.22 0.16 
ST 29-DLA Visitor Control Center - Paving                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 30-Fisher House 2 - Clearing                                        0.07 0.15 0.01 0.01 0.03 0.01 
ST 30-Fisher House 2 - Building                                         0.81 1.92 0.14 0.14 0.25 0.18 
ST 30-Fisher House 2 - Paving                                           <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
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Project CO NO x PM10 PM2.5 SO2 VOC
ST 31-Family Travel Camp Phase 2 - Clearing                  0.07 0.15 0.01 0.01 0.03 0.01 
ST 31-Family Travel Camp Phase 2 - Paving                     <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 32-249th Infantry HQ - Clearing                                    0.21 0.47 0.03 0.03 0.08 0.03 
ST 32-249th Infantry HQ - Building                                     1.74 4.08 0.30 0.29 0.55 0.39 
ST 32-249th Infantry HQ - Paving                                       0.01 0.02 <0.01 <0.01 <0.01 <0.01 
ST 33-INSCOM Phase 3 - Clearing                                    0.08 0.18 0.01 0.01 0.03 0.01 
ST 33-INSCOM Phase 3 - Building                                     4.31 10.55 0.76 0.73 1.39 1.00 
ST 33-INSCOM Phase 3 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 34-NMUSA Phase 2 - Clearing                                      0.26 0.58 0.04 0.04 0.10 0.04 
ST 34-NMUSA Phase 2 - Building                                      1.14 2.69 0.20 0.19 0.36 0.25 
ST 34-NMUSA Phase 2 - Paving                                        0.03 0.05 <0.01 <0.01 0.01 <0.01 
ST 35-Retail Fuel Point - Clearing                                      0.06 0.14 0.01 0.01 0.03 0.01 
ST 35-Retail Fuel Point - Building                                       0.67 1.57 0.12 0.11 0.21 0.15 
ST 35-Retail Fuel Point - Paving                                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 36-29th Infantry HQ - Clearing                                      0.08 0.18 0.02 0.02 0.03 0.01 
ST 36-29th Infantry HQ - Building                                       1.06 2.48 0.20 0.19 0.35 0.23 
ST 36-29th Infantry HQ - Paving                                         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 37-Medical Office Building - Clearing                            0.06 0.13 0.01 0.01 0.02 0.01 
ST 37-Medical Office Building - Building                             0.92 2.15 0.17 0.17 0.30 0.20 
ST 37-Medical Office Building - Paving                               <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 38-NMUSA Phase 3 - Clearing                                      0.24 0.53 0.05 0.05 0.10 0.04 
ST 38-NMUSA Phase 3 - Building                                      1.11 2.58 0.20 0.20 0.36 0.24 
ST 38-NMUSA Phase 3 - Paving                                        0.03 0.05 <0.01 <0.01 0.01 <0.01 
ST 39-Multipurpose Fields - Clearing                                  0.07 0.15 0.01 0.01 0.03 0.01 
ST 39-Multipurpose Fields - Paving                                    0.10 0.20 0.02 0.02 0.03 0.02 
ST 40-DLA Parking Garage - Clearing                                0.06 0.13 0.01 0.01 0.02 0.01 
ST 40-DLA Parking Garage - Building                                16.68 40.52 3.13 3.03 5.55 3.82 
ST 40-DLA Parking Garage - Paving                                  <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 41-NMUSA Phase 4 - Clearing                                      0.21 0.49 0.05 0.05 0.10 0.04 
ST 41-NMUSA Phase 4 - Building                                      1.06 2.47 0.21 0.21 0.35 0.23 
ST 41-NMUSA Phase 4 - Paving                                        0.02 0.05 0.01 <0.01 0.01 <0.01 
ST 42-Unaccompanied Personnel Barracks - Clearing      0.05 0.12 0.01 0.01 0.02 0.01 
ST 42-Unaccompanied Personnel Barracks - Building       3.07 7.48 0.64 0.62 1.06 0.70 
ST 42-Unaccompanied Personnel Barracks - Paving         <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 43-OSEG Training Compound - Clearing                      0.08 0.18 0.02 0.02 0.04 0.01 
ST 43-OSEG Training Compound - Building                      1.73 4.03 0.35 0.34 0.58 0.38 
ST 43-OSEG Training Compound - Paving                        0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 44-Baseball Field Replacement - Clearing                    0.05 0.12 0.01 0.01 0.02 0.01 
ST 45-Secure Admin Facility - Clearing                              0.01 0.03 <0.01 <0.01 0.01 <0.01 
ST 45-Secure Admin Facility - Building                               3.14 7.65 0.65 0.63 1.08 0.72 
ST 45-Secure Admin Facility - Paving                                <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 46-INSCOM Phase 4 - Clearing                                    0.07 0.15 0.02 0.02 0.03 0.01 
ST 46-INSCOM Phase 4 - Building                                     3.09 7.54 0.64 0.62 1.07 0.71 
ST 46-INSCOM Phase 4 - Paving                                       <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 47-Relgious Education Center - Clearing                      0.05 0.12 0.01 0.01 0.02 0.01 
ST 47-Relgious Education Center - Building                       0.83 1.95 0.17 0.16 0.28 0.18 
ST 47-Relgious Education Center - Paving                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 48-INSCOM Warehouse - Clearing                               0.07 0.17 0.02 0.02 0.03 0.01 
ST 48-INSCOM Warehouse - Building                                1.31 3.05 0.26 0.26 0.44 0.29 
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Project CO NO x PM10 PM2.5 SO2 VOC
ST 48-INSCOM Warehouse - Paving                                 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 49-911th ECO Complex - Clearing                                0.07 0.17 0.02 0.02 0.03 0.01 
ST 49-911th ECO Complex - Building                                1.10 2.56 0.22 0.21 0.37 0.24 
ST 49-911th ECO Complex - Paving                                  <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 50-Vehicle Maintenance Shop - Clearing                      0.05 0.12 0.01 0.01 0.02 0.01 
ST 50-Vehicle Maintenance Shop - Building                       0.92 2.15 0.19 0.18 0.31 0.20 
ST 50-Vehicle Maintenance Shop - Paving                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 51-NECIS Facility - Clearing                              0.05 0.12 0.01 0.01 0.02 0.01 
ST 51- NECIS Facility - Building                              1.53 3.56 0.31 0.30 0.51 0.33 
ST 51- NECIS Facility - Paving                               <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
ST 52-DLA HQ Building - Clearing                                      0.06 0.14 0.02 0.01 0.03 0.01 
ST 52-DLA HQ Building - Building                                      6.34 15.21 1.30 1.26 2.17 1.43 
ST 52-DLA HQ Building - Paving                                        <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
Total Non-Road 112.66 273.60 21.92 20.19 36.58 25.71
Sources: USEPA 2012 and SQAQMD 1993 



Fort Belvoir RPMP 

Appendix E  E-17 September 2013 

Table E-9. Architectural Coating Emissions (Paint)  

Project 
Floor 
Area 

Wall 
Surface

VOC 
[tons] 

ST 01-New PX - Building                                                                             270,000 540,000 1.41 
ST 02-PAL - Building                                                                                 103,402 206,804 0.54 
ST 03-National Intrepid Center of Excellence - Building                             18,078 36,156 0.09 
ST 05-Fisher House 1 - Building                                                                 10,000 20,000 0.05 
ST 06-USO Family Center - Building                                                          25,000 50,000 0.13 
ST 07-DAAF Firehouse Expansion - Building                                             4,050 8,100 0.02 
ST 08-CDC 144 - Building                                                                           13,020 26,040 0.07 
ST 09-Family Travel Camp Phase 1 - Building                                           1,658 3,316 0.01 
ST 11-CDC 1 - Building                                                                              10,640 21,280 0.06 
ST 12-CDC 2 - Building                                                                              10,640 21,280 0.06 
ST 13-Access Road & Control Point - Lieber Gate - Building                     1,500 3,000 0.01 
ST 15-AAFES Car Wash - Building                                                             1,350 2,700 0.01 
ST 19-INSCOM Phase 1 - Building                                                             420,000 840,000 2.19 
ST 20-South Post Fire Station - Building                                                     10,297 20,594 0.05 
ST 21-AAFES Car Care Center - Building                                                  9,000 18,000 0.05 
ST 22-Pet Care Center - Building                                                                5,200 10,400 0.03 
ST 23-NGA Canine Training/ Rest Facility - Building                                  1,200 2,400 0.01 
ST 24-Fairfax County School Expansion - Building                                    98,400 196,800 0.51 
ST 25-Casual Dining Restaurant - Building                                                 6,500 13,000 0.03 
ST 26-INSCOM Phase 2 - Building                                                             188,000 376,000 0.98 
ST 27-NMUSA Phase 1 - Building                                                              195,130 390,260 1.02 
ST 28-Main Post Commissary - Building                                                     132,000 264,000 0.69 
ST 29-DLA Visitor Control Center - Building                                               2,960 5,920 0.02 
ST 30-Fisher House 2 - Building                                                                 10,000 20,000 0.05 
ST 32-249th Infantry HQ - Building                                                             81,783 163,566 0.43 
ST 33-INSCOM Phase 3 - Building                                                             194,000 388,000 1.01 
ST 34-NMUSA Phase 2 - Building                                                              36,667 73,334 0.19 
ST 35-Retail Fuel Point - Building                                                               784 1,568 0.00 
ST 36-29th Infantry HQ - Building                                                               33,258 66,516 0.17 
ST 37-Medical Office Building - Building                                                     21,948 43,896 0.11 
ST 38-NMUSA Phase 3 - Building                                                              36,667 73,334 0.19 
ST 40-DLA Parking Garage - Building                                                        700,000 1,400,000 3.66 
ST 41-NMUSA Phase 4 - Building                                                              36,667 73,334 0.19 
ST 42-Unaccompanied Enlisted Personnel Barracks - Building                 103,960 207,920 0.54 
ST 43-OSEG Training Compound - Building                                               91,531 183,062 0.48 
ST 45-Secure Admin Facility - Building                                                       107,193 214,386 0.56 
ST 46-INSCOM Phase 4 - Building                                                             105,000 210,000 0.55 
ST 47-Relgious Education Center - Building                                               18,093 36,186 0.09 
ST 48-INSCOM Warehouse - Building                                                        57,116 114,232 0.30 
ST 49-911th Engineering Company Operations Complex - Building          39,810 79,620 0.21 
ST 50-Vehicle Maintenance Shop - Building                                               25,565 51,130 0.13 
ST 51-Network Enterprise Center Information Systems Facility - 
Building                              75,000 150,000 0.39 
ST 52-DLA HQ Building - Building                                                              267,000 534,000 1.40 
Note: EFVOC = 2.09 lbs/gallon x  2.5 gallons/1,000 sqft = 5.225 lbs/1,000 sqft  
Sources: SQAQMD 1993 and 9 VAC 5 Chapter 45, Article 5
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Table E-10. Paving Off-Gas Emissions 
Project Paved Area VOC [tons]
ST 01-New PX - Building                                                                              16.78 0.02
ST 02-PAL - Building                                                                                 2.05 <0.01 
ST 03-National Intrepid Center of Excellence - Building                                              0.57 <0.01 
ST 05-Fisher House 1 - Building                                                                      20.04 0.03
ST 06-USO Family Center - Building                                                                   0.64 <0.01 
ST 07-DAAF Firehouse Expansion - Building                                                            0.59 <0.01 
ST 08-CDC 144 - Building                                                                             0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Building                                                          1.05 <0.01 
ST 11-CDC 1 - Building                                                                               1.60 <0.01 
ST 12-CDC 2 - Building                                                                               2.32 <0.01 
ST 13-Access Road & Control Point - Lieber Gate - Building                                       0.22 <0.01 
ST 15-AAFES Car Wash - Building                                                                      6.01 0.01
ST 19-INSCOM Phase 1 - Building                                                                      0.23 <0.01 
ST 20-South Post Fire Station - Building                                                             0.10 <0.01 
ST 21-AAFES Car Care Center - Building                                                               1.30 <0.01 
ST 22-Pet Care Center - Building                                                                     8.28 <0.01 
ST 23-NGA Canine Training/ Rest Facility - Building                                                  1.08 <0.01 
ST 24-Fairfax County School Expansion - Building                                                     0.07 <0.01 
ST 25-Casual Dining Restaurant - Building                                                            0.01 <0.01 
ST 26-INSCOM Phase 2 - Building                                                                      0.20 <0.01 
ST 27-NMUSA Phase 1 - Building                                                                       0.03 <0.01 
ST 28-Main Post Commissary - Building                                                                2.01 <0.01 
ST 29-DLA Visitor Control Center - Building                                                          0.15 <0.01 
ST 30-Fisher House 2 - Building                                                                      1.08 <0.01 
ST 32-249th Infantry HQ - Building                                                                   8.28 0.01
ST 33-INSCOM Phase 3 - Building                                                                      2.18 <0.01 
ST 34-NMUSA Phase 2 - Building                                                                       0.35 <0.01 
ST 35-Retail Fuel Point - Building                                                                   0.50 <0.01 
ST 36-29th Infantry HQ - Building                                                                    0.94 <0.01 
ST 37-Medical Office Building - Building                                                             4.11 0.01
ST 38-NMUSA Phase 3 - Building                                                                       1.08 <0.01 
ST 40-DLA Parking Garage - Building                                                                  8.28 0.01
ST 41-NMUSA Phase 4 - Building                                                                       0.78 <0.01 
ST 42-Unaccompanied Enlisted Personnel Barracks - Building                                   0.76 <0.01 
ST 43-OSEG Training Compound - Building                                                              0.45 <0.01 
ST 45-Secure Admin Facility - Building                                                               8.28 0.01
ST 46-INSCOM Phase 4 - Building                                                                      0.36 <0.01 
ST 47-Relgious Education Center - Building                                                           0.40 <0.01 
ST 48-INSCOM Warehouse - Building                                                                    8.28 0.01
ST 49-911th Engineering Company Operations Complex - Building                            0.20 <0.01 
ST 50-Vehicle Maintenance Shop - Building                                                            3.15 <0.01 
ST 51-Network Enterprise Center Information Systems Facility - Building                   0.35 <0.01 
ST 52-DLA HQ Building - Building                                                                     1.08 <0.01 
Note: EFVOC = 2.62 lbs/1,000 acre
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Table E-11. Fugitive Dust Emissions  

Project 
Duration of 

Grading [days] 
 Cleared 

Area [acres] 
PM10 

[tons] 
PM2.5 

[tons] 
ST 01-New PX - Building                                                           20 24.37 1.10 0.16 
ST 02-PAL - Building                                                                  10 5.41 0.19 0.03 
ST 03-National Intrepid Center of Excellence - Building            9 2.81 0.10 0.01 
ST 05-Fisher House 1 - Building                                                23 32.06 1.53 0.23 
ST 06-USO Family Center - Building                                         8 1.80 0.06 0.01 
ST 07-DAAF Firehouse Expansion - Building                            9 3.46 0.12 0.02 
ST 08-CDC 144 - Building                                                          8 0.43 0.01 <0.01 
ST 09-Family Travel Camp Phase 1 - Building                          9 3.69 0.13 0.02 
ST 11-CDC 1 - Building                                                              12 9.66 0.37 0.05 
ST 12-CDC 2 - Building                                                              9 3.21 0.11 0.02 
ST 13-Access Road & Control Point - Lieber Gate - Building    8 0.50 0.02 <0.01 
ST 15-AAFES Car Wash - Building                                            11 8.02 0.30 0.04 
ST 19-INSCOM Phase 1 - Building                                            9 3.51 0.12 0.02 
ST 20-South Post Fire Station - Building                                   8 0.13 <0.01 <0.01 
ST 21-AAFES Car Care Center - Building                                 30 3.20 0.17 0.03 
ST 22-Pet Care Center - Building                                               60 33.86 2.74 0.41 
ST 23-NGA Canine Training/ Rest Facility - Building                 60 16.55 1.34 0.20 
ST 24-Fairfax County School Expansion - Building                   10 5.49 0.20 0.03 
ST 25-Casual Dining Restaurant - Building                                8 1.46 0.05 0.01 
ST 26-INSCOM Phase 2 - Building                                            8 0.16 0.01 <0.01 
ST 27-NMUSA Phase 1 - Building                                             8 1.00 0.03 0.01 
ST 28-Main Post Commissary - Building                                   8 0.49 0.02 <0.01 
ST 29-DLA Visitor Control Center - Building                              11 6.25 0.23 0.03 
ST 30-Fisher House 2 - Building                                                8 0.20 0.01 <0.01 
ST 32-249th Infantry HQ - Building                                            10 5.49 0.20 0.03 
ST 33-INSCOM Phase 3 - Building                                            16 16.55 0.69 0.10 
ST 34-NMUSA Phase 2 - Building                                             17 19.44 0.82 0.12 
ST 35-Retail Fuel Point - Building                                              8 0.46 0.02 <0.01 
ST 36-29th Infantry HQ - Building                                              8 1.80 0.06 0.01 
ST 37-Medical Office Building - Building                                    8 1.26 0.04 0.01 
ST 38-NMUSA Phase 3 - Building                                             13 10.52 0.41 0.06 
ST 40-DLA Parking Garage - Building                                       10 5.49 0.20 0.03 
ST 41-NMUSA Phase 4 - Building                                             16 16.55 0.69 0.10 
ST 42-Unaccompanied Personnel Barracks - Building              8 1.04 0.04 0.01 
ST 43-OSEG Training Compound - Building                              11 7.37 0.27 0.04 
ST 45-Secure Admin Facility - Building                                      8 0.60 0.02 <0.01 
ST 46-INSCOM Phase 4 - Building                                            16 16.55 0.69 0.10 
ST 47-Relgious Education Center - Building                              9 2.35 0.08 0.01 
ST 48-INSCOM Warehouse - Building                                       8 1.20 0.04 0.01 
ST 49-911th ECOC - Building                                        16 16.55 0.69 0.10 
ST 50-Vehicle Maintenance Shop - Building                              8 0.61 0.02 <0.01 
ST 51-NECIS Facility - Building                              12 9.02 0.34 0.05 
ST 52-DLA HQ Building - Building                                             8 0.92 0.03 <0.01 
Sources: USEPA 1995 and USEPA 2005b 
Notes: PM10/TSP = 0.45 

 PM2.5/PM10 = 0.15 
 EF TSP = 80 lbs/acre/day 
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Table E-13. Estimated Construction Emissions - ST40 and ST52 
Estimated Annual Air Emissions (tpy)

Project - ST 40-DLA Parking Garage CO NOx PM10 PM2.5 SO2 VOC 
Heavy Equipment Emissions Clearing   0.06 0.13 0.01 0.01 0.02 0.01
Heavy Equipment Emissions Building   16.68 40.52 3.13 3.03 5.55 3.82
Heavy Equipment Emissions Paving     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Clearing   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Building   19 1.48 0.05 0.05 0.04 3.66
Worker Trip Emissions Paving     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Architectural Coating Emissions Building   - - - - - 1.46
Paving Off-gas Emissions Paving     - - - - - 0.0005
Fugitive Dust Emissions Clearing   - - 0.04 0.01 - -

Total 35.7 42.1 3.2 3.1 5.6 8.9
 Alternative 1 (Year 5) 40.5 50.7 5 3.9 6.9 10.3
 Alternative 2 (Year 5) 4.8 8.6 1.8 0.8 1.3 1.3

Estimated Annual Air Emissions (tpy)
Project - ST 52-DLA HQ Building CO NOx PM10 PM2.5 SO2 VOC 

Heavy Equipment Emissions Clearing   0.06 0.14 0.02 0.01 0.03 0.01
Heavy Equipment Emissions Building   6.34 15.21 1.30 1.26 2.17 1.43
Heavy Equipment Emissions Paving     0.0029 0.0063 0.0006 0.0006 0.0011 0.0005
Worker Trip Emissions Clearing   0.01 <0.1 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Building   7.22 0.56 <0.1 <0.1 <0.1 <0.1
Worker Trip Emissions Paving     - - - - - 0
Architectural Coating Emissions Building   - - - - - 1.4
Paving Off-gas Emissions Paving     - - - - - 0.0024
Fugitive Dust Emissions Clearing   - - 0.14 0.02 - -

Total 13.6 15.9 1.5 1.3 2.2 2.8
 Alternative 1 (Year 6) 44.4 44.4 61.2 7.3 5.4 8.7
 Alternative 2 (Year 6) 30.8 30.8 45.3 5.8 4.1 6.5

Table E-14. Estimated Construction Emissions - Alternative 2 

Activity/Source NOx PM2.5 SO2 VOC
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 61.8 5.0 7.9 9.6 
Construction Emissions (Year 3) 40.5 3.0 5.1 7.5 
Construction Emissions (Year 4) 20.9 1.7 2.8 4.2 
Construction Emissions (Year 5) 8.6 0.8 1.3 1.3 
Construction Emissions (Year 6) 45.3 4.1 6.5 8.9 

Average 37.0 3.0 4.8 6.5 
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Table E-15. Estimated Construction Emissions - Alternative 3 

Activity/Source 
Estimated Annual Air Emissions (tpy)

NOx PM2.5 SO2 VOC
Estimated Construction Emissions Shifted to Long-Term Projects

Construction Emissions (Year 1) 0.0 0.0 0.0 0.0 
Construction Emissions (Year 2) 14.6 1.6 1.7 1.6 
Construction Emissions (Year 3) 28.9 2.2 3.7 4.0 
Construction Emissions (Year 4) 5.1 0.5 0.7 0.6 
Construction Emissions (Year 5) 3.4 0.4 0.6 0.3 
Construction Emissions (Year 6) 22.5 2.1 3.3 3.2 

Short-Term Construction Emission (Alternative 1)
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 61.8 5 7.9 9.6 
Construction Emissions (Year 3) 40.5 3 5.1 7.5 
Construction Emissions (Year 4) 20.9 1.7 2.8 4.2 
Construction Emissions (Year 5) 50.7 3.9 6.9 10.3
Construction Emissions (Year 6) 61.2 5.4 8.7 11.8

Short-Term Construction Emission (Alternative 3)
Construction Emissions (Year 1) 45.1 3.7 5.4 7.5 
Construction Emissions (Year 2) 47.2 3.4 6.2 8.1 
Construction Emissions (Year 3) 11.6 0.8 1.4 3.5 
Construction Emissions (Year 4) 15.8 1.2 2.1 3.6 
Construction Emissions (Year 5) 47.3 3.5 6.3 10.0
Construction Emissions (Year 6) 38.7 3.3 5.4 8.6 

Average 34.3 2.7 4.5 6.9

Table E-16 Heating Emissions 
General Information 
Heating Fuel Natural Gas             
Region South
Heating 
Requirements 101.2 Btu/sf 
Heating Value 1,020 Btu/scf 
Annual Fuel Use 0.0992 scf/yr/sqft 
Pollutant CO NOx VOC SO2 PM10 PM2.5 CO2

Emission Factors (lb/1,000 scf)  8.4E+01 1.9E+02 5.5E+00 6.0E-01 7.6E+00 7.6E+00 1.2E+05
Emission Factors (tpy/1,000 sf)  4.2E-03 9.4E-03 2.7E-04 3.0E-05 3.8E-04 3.8E-04 6.0E+00

Alternative 1 
Heated

Area (Sqft) Annual Emissions [tpy]
Short-Term 2,771,982 11.6 26.1 0.8 0.1 1.0 1.0 16,501
Long-Term 2,406,000 10.0 22.7 0.7 0.1 0.9 0.9 14,323
Total 5,177,982 21.6 48.8 1.4 0.2 2.0 2.0 30,824
Alternative 2             
Short-Term 2,504,982 10.4 23.6 0.7 0.1 0.9 0.9 14,912
Long-Term 1,173,000 4.9 11.1 0.3 0.0 0.4 0.4 6,983
Total 3,677,982 15.3 34.7 1.0 0.1 1.4 1.4 21,895
Alternative 3             
Short-Term 1,327,459 5.5 12.5 0.4 0.0 0.5 0.5 7,902
Long-Term 3,850,523 16.0 36.3 1.1 0.1 1.5 1.5 22,922
Total 5,177,982 21.6 48.8 1.4 0.2 2.0 2.0 30,824
Sources: USEPA 1995 and DOE 2003 



Draft Environmental Impact Statement 

Appendix E  E-26 September 2013 

Table E-17 Worker Commutes  
General Information 
Miles per Trip 14               
Number of Days 260
Number of Trips 2
Commuting 
Factor 0.6
Miles/Employee 4368 Emission Factors [lbs/mile]

Year CO NOx VOC  S02 PM10 PM2.5 CO2

2017 3.3E-03 2.8E-04 5.9E-05 1.0E-05 1.1E-05 1.0E-05 1.0E-03
2030 3.0E-03 1.5E-04 4.0E-05 8.7E-06 1.0E-05 9.4E-06 9.2E-04

Alternative 1 
Additional 
Personnel Annual Emissions [tpy]

Short-Term 4,755 34.5 2.9 0.6 0.1 0.1 0.1 10.6
Long-Term 12,030 80.1 3.8 1.1 0.2 0.3 0.2 24.1
Total 16,785 114.6 6.7 1.7 0.3 0.4 0.4 34.7
Alternative 2             
Short-Term 3,755 27.3 2.3 0.5 0.1 0.1 0.1 8.4
Long-Term 5,530 36.8 1.8 0.5 0.1 0.1 0.1 11.1
Total 9,285 64.1 4.0 1.0 0.2 0.2 0.2 19.5
Alternative 3             
Short-Term 1,589 11.5 1.0 0.2 0.0 0.0 0.0 3.5
Long-Term 15,196 101.2 4.9 1.3 0.3 0.3 0.3 30.5
Total 16,785 112.7 5.8 1.5 0.3 0.4 0.3 34.0
Source: USEPA 2012 

Table E-18 Emissions from Generators Exempt from Permitting 
Unit Information

Rated Capacity 1,100 bkW
Horsepower 1,475 hp

Hours of Operation 100 hr/yr
NOx CO VOC PM SOx CO2

Emission Factor (g/hp-hr) 8.92 1.30 0.16 0.133 <0.1 1.150
Emissions (tpy)

NOx CO VOC PM SOx CO2
Number of Units 1 1.45 0.21 0.03 0.02 <0.1 85

Alternative 1 and 2             
Short-Term Number of Units 12 17.4 2.5 0.3 0.3 <0.1 1,018
Alternative 3             
Short-Term Number of Units 8 11.6 1.7 0.2 0.2 <0.1 679
Long-Term Number of Units 4 5.8 0.8 0.1 0.1 <0.1 339
1. Sources: USEPA 1995, and Caterpillar 2011. 
2. Assume PM = PM10= PM2.5.
3. Generator operates on ultra low sulfur diesel with a sulfur content of 15 ppm (0.0015% sulfur content). 
4. Assumes back-up generators exempt from permitting for ST03, ST07, ST13, ST18, ST20, ST23, ST29, ST32, 
ST43, ST45, ST49, and ST51. 
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Table E-19 Total Operational Emissions (tpy) 
Annual Emissions (tpy) 

CO NOx VOC SO2 PM10 PM2.5 CO2

Alternative 1 
Short-Term Projects 48.6 46.4 1.7 0.2 1.4 1.4 17,530
Long-Term Projects 90.1 26.5 1.7 0.3 1.2 1.2 14,347
Total  138.7 72.9 3.4 0.5 2.6 2.6 31,877
Alternative 2 
Short-Term Projects 40.2 43.3 1.5 0.2 1.3 1.3 15,938
Long-Term Projects 41.7 12.8 0.8 0.1 0.6 0.6 6,994
Total 81.9 56.1 2.3 0.3 1.9 1.8 22,932
Alternative 3 
Short-Term Projects 18.8 25.1 0.8 0.1 0.7 0.7 8,584
Long-Term Projects 118.0 46.9 2.5 0.4 1.9 1.9 23,292
Total  136.8 72.0 3.3 0.5 2.6 2.6 31,876
Sources: USEPA 1995, EIA 2007, USEPA 2012 
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1

Carver, Craig

From: JanetO'Neill <janet1118@verizon.net>
Sent: Tuesday, July 23, 2013 12:39 PM
To: christine.vaccaro@noaa.gov
Cc: Douglas, Penny
Subject: Fort Belvoir Real Property Master Plan EIS

Carter’s Run Environmental Corporation

Dear Ms. Vaccaro, 

Thank you for your telephone call this morning. This email is to confirm that the National Marine Fisheries 
Service has no concern with adoption of the proposed Fort Belvoir Real Property Master Plan as described in 
my July 16, 2013 letter, because the plan would not result in any work within the Potomac River or its 
embayments. If the plan changes, and work within tidal waters is proposed, we will re-coordinate and afford 
NMFS an opportunity to review and comment. 

Thank you, and have a great day. 

Janet O'Neill 
Carter's Run Environmental Corporation 
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1

Carver, Craig

From: Christine Vaccaro - NOAA Federal <christine.vaccaro@noaa.gov>
Sent: Tuesday, July 23, 2013 12:56 PM
To: JanetO'Neill
Cc: Douglas, Penny
Subject: Re: Fort Belvoir Real Property Master Plan EIS

Dear Ms. O'Neill, 
That is correct.  Because your project will not create any impacts that could possibly effect listed species (i.e., in 
the Potomac River or other large tidal river), you do not need to coordinate any further with us and we have no 
concerns with your project.

Cheers, 

Chris Vaccaro
Fisheries Biologist
Protected Resources Division
NOAA Fisheries/NERO
Gloucester, MA
Phone: 978 281 9167
Email: christine.vaccaro@noaa.gov

On Tue, Jul 23, 2013 at 12:38 PM, JanetO'Neill <janet1118@verizon.net> wrote: 
Carter’s Run Environmental Corporation

Dear Ms. Vaccaro, 

Thank you for your telephone call this morning. This email is to confirm that the National Marine Fisheries 
Service has no concern with adoption of the proposed Fort Belvoir Real Property Master Plan as described in 
my July 16, 2013 letter, because the plan would not result in any work within the Potomac River or its 
embayments. If the plan changes, and work within tidal waters is proposed, we will re-coordinate and afford 
NMFS an opportunity to review and comment. 

Thank you, and have a great day. 

Janet O'Neill 
Carter's Run Environmental Corporation 
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U.S. Fish and Wildlife Service

Natural Resources of Concern

07/12/2013 Information, Planning, and Conservation System (IPAC) Page 1 of 5

Version 1.4

This resource list is to be used for planning purposes only — it is not an official species list. 

Endangered Species Act species list information for your project is available online and listed below for 
the following FWS Field Offices:

VIRGINIA ECOLOGICAL SERVICES FIELD OFFICE
6669 SHORT LANE
GLOUCESTER, VA 23061
(804) 693-6694
http://www.fws.gov/northeast/virginiafield/

CHESAPEAKE BAY ECOLOGICAL SERVICES FIELD OFFICE
177 ADMIRAL COCHRANE DRIVE
ANNAPOLIS, MD 21401
(410) 573-4500

Project Name:
Fort Belvoir MP
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Project Location Map:

Project Counties:
Charles, MD | Fairfax, VA
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Geographic coordinates (Open Geospatial Consortium Well-Known Text, NAD83):
MULTIPOLYGON (((-77.2051815 38.7592341, -77.1990555 38.7608665, -77.1990519 38.7608671, 
-77.1940015 38.7612467, -77.1883753 38.761871, -77.1883686 38.7618706, -77.1796997 38.7598895, 
-77.1796922 38.759886, -77.1796868 38.7598798, -77.1796843 38.759872, -77.1796852 38.7598638, 
-77.1811931 38.7552673, -77.179103 38.7515131, -77.1791006 38.7515051, -77.1791016 38.7514967, 
-77.1791061 38.7514896, -77.1822118 38.7482511, -77.1839614 38.7455354, -77.1861046 38.7417778, 
-77.1866358 38.7320331, -77.1819757 38.7292101, -77.1770435 38.7362328, -77.1770368 38.7362388, 
-77.1492448 38.7517296, -77.1492372 38.751732, -77.1492292 38.7517312, -77.1286655 38.7453482, 
-77.1286596 38.7453453, -77.128655 38.7453406, -77.1169648 38.7287235, -77.1169617 38.7287166, 
-77.1169614 38.728709, -77.116964 38.7287018, -77.1169691 38.7286961, -77.1341365 38.7155967, 
-77.1216871 38.6991921, -77.1216835 38.6991846, -77.1175361 38.6818306, -77.1175358 38.6818235, 
-77.1175379 38.6818167, -77.1175423 38.6818111, -77.1323498 38.6685863, -77.1323557 38.6685826, 
-77.1323626 38.6685812, -77.1323695 38.6685822, -77.1478009 38.6737798, -77.1478043 38.6737813, 
-77.1544647 38.6775069, -77.1544673 38.6775087, -77.1598845 38.6817645, -77.1711365 38.679515, 
-77.1711435 38.6795148, -77.1895456 38.6824361, -77.1895542 38.6824397, -77.2029095 38.6921274, 
-77.2029146 38.6921327, -77.2029174 38.6921395, -77.2029175 38.6921468, -77.2029151 38.6921537, 
-77.1928042 38.7094222, -77.1927997 38.7094275, -77.1927937 38.7094309, -77.1927869 38.7094321, 
-77.1654069 38.7094589, -77.1654061 38.7094589, -77.1589554 38.709194, -77.1907662 38.7300285, 
-77.1907676 38.7300295, -77.218291 38.7517396, -77.2182962 38.7517458, -77.2182985 38.7517535, 
-77.2182976 38.7517615, -77.2162205 38.7581737, -77.2162173 38.7581798, -77.2162122 38.7581844, 
-77.2162058 38.758187, -77.2161989 38.7581873, -77.2140405 38.757901, -77.2158661 38.7586845, 
-77.2158725 38.7586889, -77.2158768 38.7586955, -77.2158782 38.7587032, -77.2158766 38.7587108, 
-77.2158722 38.7587172, -77.2158656 38.7587215, -77.2158579 38.7587229, -77.2158503 38.7587213, 
-77.2138912 38.7578805, -77.2138845 38.7578758, -77.2138803 38.7578689, -77.2138791 38.7578608, 
-77.2138813 38.757853, -77.2138864 38.7578466, -77.2138936 38.7578429, -77.2139017 38.7578423, 
-77.2161876 38.7581455, -77.2182553 38.7517624, -77.1907435 38.7300614, -77.1588728 38.7091877, 
-77.1588675 38.7091826, -77.1588644 38.7091759, -77.158864 38.7091685, -77.1588662 38.7091615, 
-77.1588709 38.7091557, -77.1588773 38.7091521, -77.1588846 38.709151, -77.1654073 38.7094189, 
-77.1927754 38.7093921, -77.2028714 38.6921491, -77.1895346 38.6824749, -77.1711408 38.6795549, 
-77.1598833 38.6818055, -77.1598748 38.6818054, -77.159867 38.6818016, -77.1544438 38.6775411, 
-77.1477864 38.6738172, -77.1323677 38.6686239, -77.1175778 38.681833, -77.1217215 38.6991713, 
-77.1341804 38.7155884, -77.1341838 38.7155954, -77.1341843 38.7156032, -77.1341818 38.7156106, 
-77.1341766 38.7156164, -77.1170086 38.7287162, -77.1286838 38.745312, -77.1492328 38.7516905, 
-77.1770134 38.7362061, -77.1819537 38.7291718, -77.1819591 38.7291666, -77.181966 38.7291637, 
-77.1819735 38.7291636, -77.1819805 38.7291662, -77.1866668 38.7320051, -77.1866721 38.7320098, 
-77.1866755 38.7320162, -77.1866764 38.7320233, -77.1861443 38.7417847, -77.1861417 38.7417935, 
-77.1839959 38.7455557, -77.1839953 38.7455566, -77.1822444 38.7482744, -77.182242 38.7482774, 
-77.1791452 38.7515066, -77.1812323 38.7552555, -77.1812347 38.7552633, -77.1812338 38.7552714, 
-77.17973 38.7598554, -77.1883743 38.7618308, -77.1939974 38.7612069, -77.1939981 38.7612069, 
-77.199047 38.7608274, -77.2051736 38.7591948, -77.2051783 38.7591941, -77.2182782 38.758964, 
-77.2182859 38.7589654, -77.2182925 38.7589696, -77.2182969 38.758976, -77.2182986 38.7589836, 
-77.2182972 38.7589913, -77.218293 38.7589979, -77.2182866 38.7590023, -77.218279 38.759004, 
-77.2051815 38.7592341))) F-24
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Project Type:
Development

Endangered Species Act Species List (USFWS Endangered Species Program).
There are a total of 2 threatened, endangered, or candidate species, and/or designated critical habitat on your species list.  Species on 
this list are the species that may be affected by your project and could include species that exist in another geographic area. For 
example, certain fishes may appear on the species list because a project could cause downstream effects on the species.  Please 
contact the designated FWS office if you have questions.

Species that may be affected by your project: 

Flowering Plants Status Species Profile Contact

Sensitive joint-vetch   
(Aeschynomene virginica)

Threatened species info Virginia Ecological Services 
Field Office

Small Whorled pogonia   (Isotria medeoloides) Threatened species info Virginia Ecological Services 
Field Office

FWS National Wildlife Refuges (USFWS National Wildlife Refuges Program).
There are no refuges found within the vicinity of your project.

FWS Migratory Birds (USFWS Migratory Bird Program).

Most species of birds, including eagles and other raptors, are protected under the Migratory Bird Treaty Act (16 
U.S.C. 703). Bald eagles and golden eagles receive additional protection under the 
Bald and Golden Eagle Protection Act (16 U.S.C. 668). The Service's Birds of Conservation Concern (2008) report 
identifies species, subspecies, and populations of all migratory nongame birds that, without additional 
conservation actions, are likely to become listed under the Endangered Species Act as amended (16 U.S.C 1531 
et seq.).
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NWI Wetlands (USFWS National Wetlands Inventory).

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and 
status of wetlands in the U.S., via the National Wetlands Inventory Program (NWI). In addition to impacts to 
wetlands within your immediate project area, wetlands outside of your project area may need to be considered 
in any evaluation of project impacts, due to the hydrologic nature of wetlands (for example, project activities 
may affect local hydrology within, and outside of, your immediate project area).  It may be helpful to refer to 
the USFWS National Wetland Inventory website. The designated FWS office can also assist you. Impacts to 
wetlands and other aquatic habitats from your project may be subject to regulation under Section 404 of the 
Clean Water Act, or other State/Federal Statutes.  Project Proponents should discuss the relationship of these 
requirements to their  project  with the Regulatory Program of the appropriate 
U.S. Army Corps of Engineers District.
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SUMMARY

In 2011 and 2012, under the Natural Resource Survey Project, Contract # W91QV1-11-P-0250,  surveys 
were conducted by the Virginia Department of Conservation and Recreation’s Division of Natural 
Heritage for the federal and state listed plant sensitive joint-vetch (Aeschynomene virginica) in U.S. Army 
Garrison Fort Belvoir, Virginia.  Sensitive joint-vetch, federally listed threatened and, in Virginia, state 
listed threatened, a tall annual herb in the pea family (Fabaceae), occurs in freshwater to slightly brackish 
wetland habitats, primarily marshes, in the intertidal zone of major coastal rivers in Virginia, Maryland, 
and New Jersey.  Pohick Bay and lower sections of Pohick Creek, Accotink Bay and lower Accotink 
Creek, and lower Dogue Creek were targeted for surveys which were conducted by kayak in October 
2011.  Appropriate habitat was found on Accotink Bay/Creek, Pohick Bay/Creek, and to a more limited 
extent on lower Dogue Creek. No sensitive joint-vetch was found in 2011, but a high rainfall/flooding 
event in September 2011 had flattened marsh vegetation most severely in Accotink Bay/Creek where the 
habitat with the highest potential was present.  Due to these unfavorable survey conditions in 2011, 
Accotink Bay/Creek was surveyed again in August 2012, mainly by kayak, but also by a foot survey that 
reached some marsh habitat further upstream.  No sensitive joint-vetch was found at this time either.   
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INTRODUCTION

In 2011, U.S. Army Garrison Fort Belvoir contracted with the Virginia Department of Conservation and 
Recreation, Division of Natural Heritage (DCR-DNH) to conduct natural resources surveys on the Fort 
for threatened and endangered species during the 2011-2012 field seasons. One of those species targeted 
is the federal and state listed plant species sensitive joint-vetch (Aeschynomene virginica, G2/S2/LT/LT).   
This report documents the surveys conducted for sensitive joint-vetch on Fort Belvoir by DCR-DNH 
during the 2011-2012 field seasons. 

U.S. Army Garrison Fort Belvoir is located in southeastern Fairfax County in northern Virginia, south of 
Washington, D.C., and bordered on the east, southeast, and east respectively by Dogue Creek, the 
Potomac River, and Pohick Bay (Figure 1).  Most of the Fort lies east of I-95 within the Northern Coastal 
Plain physiographic province with the Proving Ground section, west of I-95, within the Northern 
Piedmont.    

Sensitive joint-vetch, a tall annual herb in the pea family (Fabaceae), occurs in freshwater to slightly 
brackish wetland habitats, primarily marshes, in the intertidal zone of major coastal rivers in Virginia, 
Maryland, and New Jersey (Figure 2).  It also has been found in North Carolina, in ditches and wet fields, 
although these are not considered stable populations (NatureServe 2013).  It is known historically from 
Delaware and Pennsylvania.  In Virginia, the plant has been documented within the Chickahominy, 
James, Mattaponi, Pamunkey, Rappahannock, and Potomac Rivers.  The nearest population that has been 
documented on the Potomac River lies approximately 20 miles downstream from Fort Belvoir (Virginia 
Department of Conservation and Recreation 2013).  Sensitive joint-vetch tends to be found near raised 
banks such as along channels within the marsh, but can also be found in the interior. Typical associated 
species include southern wild rice (Zizania aquatica), swamp barnyard grass (Echinochloa walteri),
tidal-marsh amaranth (Amaranthus cannabinus), rice cutgrass (Leersia oryzoides), smooth bur-marigold 
(Bidens laevis), pickerelweed (Pontederia cordata), orange jewelweed (Impatiens capensis), smartweeds 
(Persicaria spp.), swamp rose-mallow (Hibiscus moscheutos), swamp milkweed (Asclepias incarnata),
and the non-native invasive marsh dewflower (Murdannia keisak) (Virginia Department on Conservation 
and Recreation 2013).  Virginia supports the majority of the extant occurrences.  Plants bloom from July 
through September, and fruits are produced from July to October.     

DCR-DNH is the state agency responsible by statutory authority under the Virginia Natural Area Preserves 
Act (Section 10.1-209 through 217, Code of Virginia) for inventory, database maintenance, protection, and 
management of Virginia's Natural Heritage Resources.  These resources are defined as the habitats of rare, 
threatened, or endangered plant and animal species, rare or state significant communities, and other natural 
features.  See Appendix 1 for an explanation of the abbreviations used to describe global and state rarity 
ranks of Natural Heritage Resources mentioned within this report. The Division's work represents the first 
comprehensive attempt to identify the Commonwealth's most significant natural areas through ongoing 
scientific biological survey.  Data gathered during this state-wide survey are assembled and managed using 
a sophisticated database management system, Biotics 4, in which information on ecosystems and species, 
their biology, habitats, locations, conservation status, and management needs is continually updated and 
refined.  The Division is part of an international network of biological inventories known as natural 
heritage programs or conservation data centers, operating in all 50 U.S. states, Canada, Latin America and 
the Caribbean.  This network of natural heritage programs uses standardized inventory methodologies and 
the Biotics data management system, an advanced geographic information systems-based software tool for 
managing biodiversity information developed and maintained by NatureServe (www.natureserve.org).   
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Figure 1.  Location of U.S. Army Garrison Fort Belvoir, Fairfax County, Virginia.  Washington West 
USGS 1:100, 000 quadrangle.  

Boundary of U.S. Army Garrison
              Fort Belvoir

1 0 1 2 Miles

ÊÚ
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Figure 2.  Global distribution of Aeschynomene virginica.  Color indicates state/province conservation 
status with red = critically imperiled (S1), orange = imperiled (S2), and dark blue = presumed extirpated 
(SX).  (See Appendix 1 for explanation of conservation status ranks.)  Map and associated information 
was taken from NatureServe (2013).   

METHODOLOGY 

The scope of work for this project identified the areas known to have or likely to have appropriate habitat 
within Fort Belvoir as Dogue Creek, Pohick Bay, and Accotink Bay, and possibly the shoreline of the 
Potomac River.  Previous DCR-DNH field work conducted in the tidal wetlands of Fort Belvoir by DCR-
DNH was reviewed including the natural heritage inventory conducted in 1994-1995 (Hobson 1996) and 
the ecological community work done in 1999 by McCoy and Fleming (2000).  No sensitive joint-vetch 
was found in that earlier work.       

The optimal survey time for sensitive joint-vetch in Virginia is recommended by the U.S. Fish and 
Wildlife Service, Virginia Field Office, as August 15-October 15 (U. S. Fish and Wildlife Service 2013).   
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At this time the plant is in flower or fruit and has attained some stature making it more visible during the 
surveys typically conducted from a boat. 

Most of the field work was conducted in October 2011 by DCR-DNH Field Botanist Nancy E. Van 
Alstine with assistance from John Pilcicki of Fort Belvoir.  The survey was conducted by kayak and using 
binoculars to scan back portions of the marshes.  Areas of marsh habitat along Pohick Bay, lower Pohick 
Creek, and Accotink Bay and lower Accotink Creek were surveyed on October 5 (Figure 3).  Other parts 
of Accotink Creek were returned to and explored on October 11.  Marshes in Dogue Creek downstream 
from Rt. 235 were surveyed on October 11 (Figure 4).   Advice was sought from John Pilcicki on the 
presence of appropriate habitat along the Potomac River shoreline bordering Fort Belvoir and based on 
his knowledge it was determined that appropriate tidal marsh habitat does not exist there.  Due to the 
flooding that occurred in September 2011 after an 11-inch rain event wherein some areas of marsh 
vegetation were flattened in Accotink Bay in the highest potential sensitive joint-vetch habitat, this area 
was resurveyed on August 23, 2012, by DCR-DNH Staff Botanist John Townsend, accompanied by John 
Pilcicki.  The lower portions were surveyed by kayak in 2012, but access was gained to some more 
upstream marsh habitat by means of the recreational trail system in the Accotink Creek area (Figure 3).       
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Figure 3.  Survey routes for sensitive joint-vetch (Aeschynomene virginica) within the Pohick Creek-
Accotink Creek marshes of Fort Belvoir in 2011-2012.  Fort Belvoir and Mount Vernon USGS 7.5’ 
quadrangles.

0.5 0 0.5 1 Miles

Survey route 10/05/11
Survey route 10/11/11
Survey route 8/23/12
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Figure 4.  Survey route for sensitive joint-vetch (Aeschynomene virginica) within Dogue Creek 
downstream from Rt. 235on Fort Belvoir in 2011.  Fort Belvoir and Mount Vernon USGS 7.5’ 
quadrangles.   

0.4 0 0.4 0.8 Miles

Survey route 10/11/11
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RESULTS 

Pohick-Accotink Wetlands    
This area lies within the section of Fort Belvoir designated as the Accotink Bay Wildlife Refuge, which is 
composed of wetlands and uplands associated with Accotink Creek and Pohick Creek, tributaries of the 
Potomac River on the southern part of the Fort.  The portion of Fort Belvoir bordering the north side of 
Pohick Bay contained some narrow fringes of marsh and pocket marshes with zones or more intermixed 
areas of yellow cow lily (Nuphar advena),  pickerelweed (Pontederia cordata), and southern wild rice 
(Zizania  aquatica), smartweeds or tearthumbs (Persicaria = Polygonum spp.),  beggar-ticks (Bidens
spp.), and swamp rose-mallow (Hibiscus moschuetos).   Wider areas of tidal marsh containing the 
preceding species lie mostly outside the boundary of Fort Belvoir within the broader Pohick Bay and 
these were also scanned for sensitive joint-vetch as the survey continued upstream into tidal marsh habitat 
within Fort Belvoir that was accessible by kayak.         

An upstream area on Pohick Creek, the farthest upstream that was surveyed by kayak in 2011, and a bit 
farther upstream where a brief visit on foot was made in 2011, is mapped in the DCR-DNH database as 
supporting the state rare plant river bulrush (Bolboschoenus fluviatilis = Schoenoplectus fluviatilis,
G5/S2/NL/NL)  and tidal marsh habitat (Lea 1995); this area  had been heavily impacted by the 
September 2011 flooding, but on the 2011 visit the floodplain, although open, looked to be at a higher 
elevation and not marshy.  After further review of the original source material and consultation with a 
DCR-DNH zoologist Chris Hobson who has conducted recent zoological surveys in the upstream area, it 
is likely that the tidal marsh habitat observed in 1995 is further downstream, part of the area surveyed for 
sensitive joint-vetch by kayak in October 2011.  River bulrush was not noted, but may have been 
overlooked if it was batten-down from the flooding.     

Within Accotink Bay near its southern end, there were fringes of marsh with switchgrass (Panicum
virgatum) and a sterile bulrush (Bolboschoenus sp. = Schoenoplectus sp.) and then zones of yellow cow 
lily with scattered southern wild rice behind it. Continuing upstream pocket marshes occurred 
characterized by southern wild rice, common cattail (Typha latifolia), pickerelweed, and beggar-ticks 
(Bidens sp.) and the sterile bulrush. The marsh habitat broadened out farther upstream but it also became 
more difficult to proceed with a kayak survey, even at high tide, due to shallow waters. The bulrush 
species was widespread but as it was only in a sterile form it can only be assumed that it was the river 
bulrush (Bolboschoenus fluviatilis) documented in the 1995 survey.  A stretch of the highly invasive 
common reed (Phragmites australis var. australis) was observed on the eastern side of the marsh.  The 
wider marsh area contained cattails, river bulrush, yellow cow lily, and smartweed species.  Foot surveys 
were not done within the marsh in 2011 so this represents only a portion of the species present.    
    
Other rarities that were documented in the marshes in Accotink Bay during the earlier natural heritage 
inventory in1995 include marsh pea (Lathyrus palustris) and water-plantain crowfoot (Ranunculus 
ambigens); these were not present in the areas targeted for sensitive-joint vetch surveys in 2011–2012.
The narrow time frame of high tide conditions that allowed the kayak survey necessitated restricting the 
focus of the survey to sensitive joint-vetch rather than updating other rarities not present within the 
immediate survey areas.    

Dogue Creek 

The section of Dogue Creek downstream from the Rt. 235 (Mount Vernon Memorial Highway) bridge 
was kayaked in search of sensitive joint-vetch. Trees--sycamore (Platanus occidentalis), red maple (Acer 
rubrum), river birch  (Betula nigra), etc.-- or yellow pond lily(Nuphar advena)-dominated zones line 
much of this lower section of Dogue Creek.  A marina occupies the eastern shore south of the Mount 
Vernon Road bridge.  Areas of appropriate fresh to slighly brackish tidal marsh habitat for sensitive joint-
vetch were present but very limited.  Species in the marshes included cattail (Typha spp.), pickerelweed 
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(Pontederia cordata), swamp rose-mallow (Hibiscus moscheutos), smooth bur-marigold (Bidens cf. 
laevis), arrow-leaf tearthumb (Persicaria sagittata = Polygonum sagittatum), halberd-leaf tearthumb 
(Persicaria arifolia  = Polygonum arifolium) tidal-marsh amaranth (Amaranthus cannabinus), swamp 
milkweed (Asclepias incarnata), and young sycamore (Platanus occidentalis).  Some of the highly 
invasive exotic grass common reed (Phragmites australis var. australis) was noted back near the tree line 
on the western side north of the Mount Vernon Road Bridge.  No sensitive joint-vetch or any other plant 
rarities were observed.   

CONCLUSION 

Although the fresh tidal marsh habitat of sensitive joint-vetch occurs on Fort Belvoir within the lower 
Pohick Creek and Accotink Creek drainages and to a lesser extant on lower Dogue Creek, no sensitive 
joint-vetch was found in the 2011-2012 surveys, similar to findings in surveys by DCR-DNH and others 
in previous years.   
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Definitions of Abbreviations Used on Natural Heritage Resource Lists 
of the  

Virginia Department of Conservation and Recreation

Natural Heritage State Ranks  
The following ranks are used by the Virginia Department of Conservation and Recreation to set protection priorities 
for natural heritage resources. Natural Heritage Resources, or "NHR's," are rare plant and animal species, rare and 
exemplary natural communities, and significant geologic features. The criterion for ranking NHR's is the number of 
populations or occurrences, i.e. the number of known distinct localities; the number of individuals in existence at each 
locality or, if a highly mobile organism (e.g., sea turtles, many birds, and butterflies), the total number of individuals; 
the quality of the occurrences, the number of protected occurrences; and threats.  

S1 - Critically imperiled in the state because of extreme rarity or because of some factor(s) making it especially 
vulnerable to extirpation from the state. Typically 5 or fewer populations or occurrences, or very few remaining 
individuals (<1000). 

S2 - Imperiled in the state because of rarity or because of some factor(s) making it very vulnerable to extirpation from 
the state. Typically 6 to 20 populations or occurrences or few remaining individuals (1,000 to 3,000). 

S3 - Vulnerable in the state either because rare and uncommon, or found only in a restricted range (even if abundant 
at some locations), or because of other factors making it vulnerable to extirpation. Typically having 21 to 100 
populations or occurrences (1,000 to 3,000 individuals).  

S4 - Apparently secure; Uncommon but not rare, and usually widespread in the state. Possible cause of long-term 
concern. Usually having  >100 populations or occurrences and more than 10,000 individuals. 

S5 - Secure; Common, widespread and abundant in the state. Essentially ineradicable under present conditions, 
typically  having considerably more than 100 populations or occurrences and more than 10,000 individuals. 

S#B - Breeding status of an animal within the state 

S#N - Non-breeding status of animal within the state. Usually applied to winter resident species. 

S#? - Inexact or uncertain numeric rank.  

SH - Possibly extirpated (Historical). Historically known from the state, but not verified for an extended period, usually 
> 15 years; this rank   is used primarily when inventory has been attempted recently. 

S#S# - Range rank; A numeric range rank, (e.g. S2S3) is used to indicate the range of uncertainty about the exact 
status of the element. Ranges cannot skip more than one rank.  

SU - Unrankable; Currently unrankable due to lack of information or due to substantially conflicting information about 
status or trends.  

SNR - Unranked; state rank not yet assessed. 

SX - Presumed extirpated from the state. Not located despite intensive searches of historical sites and other 
appropriate habitat, and virtually no likelihood that it will be rediscovered.  

SNA - A conservation status rank is not applicable because the element is not a suitable target for conservation 
activities. 

Natural Heritage Global Ranks are similar, but refer to a species' rarity throughout its total range. Global ranks are 
denoted with a "G" followed by a character. Note GX means the element is presumed extinct throughout its range. A 
"Q" in a rank indicates that a taxonomic question concerning that species exists. Ranks for subspecies are denoted 
with a "T". The global and state ranks combined (e.g. G2/S1) give an instant grasp of a species' known rarity.  These 
ranks should not be interpreted as legal designations.
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FEDERAL LEGAL STATUS  
The Division of Natural Heritage uses the standard abbreviations for Federal endangerment developed by the U.S. 
Fish and Wildlife Service, Division of Endangered Species and Habitat Conservation.  

LE - Listed Endangered 
LT - Listed Threatened 
PE - Proposed Endangered 
PT - Proposed Threatened 
C - Candidate (formerly C1 - Candidate category 1) 
E(S/A) - treat as endangered because of similarity of appearance 
T(S/A) - treat as threatened because of similarity of appearance 
SOC - Species of Concern species that merit special concern (not a regulatory category)
NL – no federal legal status 

STATE LEGAL STATUS  
The Division of Natural Heritage uses similar abbreviations for State endangerment.  

LE - Listed Endangered 
PE - Proposed Endangered 
SC - Special Concern - animals that merit special concern according to VDGIF (not a regulatory category)  
LT - Listed Threatened 
PT - Proposed Threatened 
C - Candidate  
NL - no state legal status 

For information on the laws pertaining to threatened or endangered species, please contact: 

U.S. Fish and Wildlife Service for all FEDERALLY listed species; 
Department of Agriculture and Consumer Services, Plant Protection Bureau for STATE listed plants and insects 
Department of Game and Inland Fisheries for all other STATE listed animals 

Conservation Sites Ranking 

Brank is a rating of the significance of the conservation site based on presence and number of natural heritage 
resources; on a scale of 1-5, 1 being most significant. Sites are also coded to reflect the presence/absence of 
federally/state listed species: 

Conservation Site Ranks                                           Legal Status of Site
B1 – Outstanding significance    FL – Federally listed species present   
B2 – Very High significance    SL – State listed species present 
B3 – High significance     NL – No listed species present 
B4 – Moderate significance 
B5 -  Of general Biodiversity significance 
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details)

Map projection is UTM Zone 18 NAD 1983 with left 306981 and top 4290894. Pixel size is 16
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is
currently displayed as 600 columns by 600 rows for a total of 360000 pixles. The map
display represents 9600 meters east to west by 9600 meters north to south for a total of
92.1 square kilometers. The map display represents 31501 feet east to west by 31501 feet
north to south for a total of 35.5 square miles.

Topographic maps and Black and white aerial photography for year 1990+- 
are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and
Inland Fisheries. 

map assembled 2013-06-19 12:25:21  (qa/qc December 5, 2012 8:04 - tn=467183
dist=4828.032 Visitor )
$poi=38.7629477 -77.1793494
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Known or likely to occur within a 3 mile radius around point 38,42,12.4 -77,09,52.3
in 059 Fairfax County, VA

View Map of
Site Location

VaFWIS Search Report Compiled on 6/19/2013, 12:32:18 PM

571 Known or Likely Species ordered by Status Concern for Conservation 
(displaying first 28) (28 species with Status* or Tier I** or Tier II** )

BOVA Code Status* Tier** Common Name Scientific Name

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus

060006 SE II Floater, brook Alasmidonta varicosa

030062 ST I Turtle, wood Glyptemys insculpta

040129 ST I Sandpiper, upland Bartramia longicauda

040293 ST I Shrike, loggerhead Lanius ludovicianus

040379 ST I Sparrow, Henslow's Ammodramus henslowii

 Virginia Department of Game
 Fish and Wildlife Information Service   
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Anadromous Fish Use Streams ( 4 records ) View Map of All
Anadromous Fish Use Streams

100155 FSST I Skipper, Appalachian grizzled Pyrgus wyandot

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans

070027 FS I Amphipod, Northern Virginia well Stygobromus phreaticus

100248 FS I Fritillary, regal Speyeria idalia idalia

040093 FS II Eagle, bald Haliaeetus leucocephalus

100154 FS II Butterfly, Persius duskywing Erynnis persius persius

060029 FS III Lance, yellow Elliptio lanceolata

030063 CC III Turtle, spotted Clemmys guttata

030012 CC IV Rattlesnake, timber Crotalus horridus

010077 I Shiner, bridle Notropis bifrenatus

040372 I Crossbill, red Loxia curvirostra

040225 I Sapsucker, yellow-bellied Sphyrapicus varius

040319 I Warbler, black-throated green Dendroica virens

040306 I Warbler, golden-winged Vermivora chrysoptera

040038 II Bittern, American Botaurus lentiginosus

040052 II Duck, American black Anas rubripes

040029 II Heron, little blue Egretta caerulea caerulea

040213 II Owl, northern saw-whet Aegolius acadicus

040105 II Rail, king Rallus elegans

040320 II Warbler, cerulean Dendroica cerulea

040304 II Warbler, Swainson's Limnothlypis swainsonii

040266 II Wren, winter Troglodytes troglodytes

To view All 571 species View 571

* FE=Federal Endangered;  FT=Federal Threatened;  SE=State Endangered;  ST=State Threatened;  FP=Federal Proposed; 
FC=Federal Candidate;  FS=Federal Species of Concern;  CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need; 
III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Stream
ID

Stream
Name

Reach
Status

Anadromous Fish Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**
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are present. View Map of Bald Eagle Concentration Areas and Roosts
( 6 records )

BECAR
ID

Observation
Year Authority Type Comments View

Map

53 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
High Yes

54 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
Low Yes

55 2006 - 2007 VDGIF, Center for
Conservation Biology

Summer
Concentration Area

Eagle_use
Moderate Yes

56 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
High Yes

Impediments to Fish Passage ( 1 records ) View Map of All
Fish Impediments

Threatened and Endangered Waters ( 2 Reaches ) View Map of All
Threatened and Endangered Waters

Managed Trout Streams

C18 Dogue creek Confirmed 4 IV Yes

C2 Accotink creek Confirmed 2 IV Yes

C62 Pohick creek Confirmed 3 IV Yes

C64 Potomac river Confirmed 6 IV Yes

ID Name River View Map

1176 HILLTOP DAM TR-DOGUE CREEK Yes

Stream Name

T&E Waters Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Dogue Creek (02070010) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Unnamed trib. of Dogue Creek
(02070010) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes

N/A

Bald Eagle Concentration Areas and Roosts
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57 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
Low Yes

58 2006 - 2007 VDGIF, Center for
Conservation Biology

Winter Concentration
Area

Eagle_use
Moderate Yes

Bald Eagle Nests ( 9 records , 9 Observations with
Threatened or Endangered
species )

View Map of All Query Results
Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 6 Reaches )

View Map Combined Reaches from Below of Habitat Predicted for WAP Tier I & II Aquatic Species

Nest N Obs Latest Date
N Species

View Map
Different Species Highest TE* Highest Tier**

FF0401 14 Apr 24 2011 1 FS II Yes

FF0501 13 Apr 24 2011 1 FS II Yes

FF0701 10 Apr 24 2011 1 FS II Yes

FF0801 8 Apr 24 2011 1 FS II Yes

FF0601 4 Apr 29 2007 1 FS II Yes

FF0402 4 May 3 2006 1 FS II Yes

FF0301 2 May 1 2003 1 FS II Yes

FF9202 18 Apr 27 2000 1 FS II Yes

FF9001 2 Jan 1 1991 1 FS II Yes

Displayed 9 Bald Eagle Nests

Stream Name

Tier Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Accotink Creek (20700102) 010077 I Shiner,
bridle

Notropis
bifrenatus Yes

(20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Accotink Creek (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes
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Habitat Predicted for Terrestrial WAP Tier I & II Species ( 3  Species )

View Map of Combined Terrestrial Habitat Predicted for 3 WAP Tier I & II Species Listed Below

Virginia Breeding Bird Atlas Blocks ( 6 records ) View Map of All Query Results
Virginia Breeding Bird Atlas Blocks

Public Holdings: ( 4 names )

Dogue Creek (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

South Run (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Unnamed trib. of Dogue Creek
(20700102) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes

ordered by Status Concern for Conservation

BOVA Code Status* Tier** Common Name Scientific Name View Map

040093 FS II Eagle, bald Haliaeetus leucocephalus Yes

040038 II Bittern, American Botaurus lentiginosus Yes

040105 II Rail, king Rallus elegans Yes

BBA
ID

Atlas Quadrangle Block
Name

Breeding Bird Atlas Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**

53184 Fort Belvoir, CE 85 FS II Yes

53183 Fort Belvoir, CW 37 FS II Yes

53182 Fort Belvoir, NE 71 III Yes

53181 Fort Belvoir, NW 43 IV Yes

53186 Fort Belvoir, SE 72 FS II Yes

54181 Mount Vernon, NW 57 IV Yes

Name Agency Level

Fort Belvoir Military Reservation U.S. Dept. of Army Federal

Jackson Mile Abbott Wetland Refuge U.S. Dept. of Army Federal

George Washington Grist Mill State Park VA Dept. of Conservation and Recreation State
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Mason Neck State Park VA Dept. of Conservation and Recreation State

Summary of BOVA Species Associated with Cities and Counties of the Commonwealth of
Virginia:

FIPS Code City and County Name Different Species Highest TE Highest Tier

059 Fairfax 559 FESE I

USGS 7.5' Quadrangles: 
Fort Belvoir
Mount Vernon 

USGS NRCS Watersheds in Virginia:

N/A

USGS National 6th Order Watersheds Summary of Wildlife Action Plan Tier I, II, III, and IV
Species:

HU6 Code USGS 6th Order Hydrologic Unit Different Species Highest TE Highest Tier

PL27 Dogue Creek 72 FSST I

PL28 Potomac River-Little Hunting Creek 68 FSST I

PL29 Pohick Creek 70 FSST I

PL30 Accotink Creek 72 FSST I

PL48 Occoquan River-Belmont Bay 70 FSST I

PL50 Potomac River-Occoquan Bay 71 FSST I

Compiled on 6/19/2013, 12:32:20 PM  V467183.0    report=V    searchType= R    dist= 4828.032 poi= 38,42,12.4 -77,09,52.3

| Wednesday, June 19, 2013 12:32:21 PM | DGIF | Credits | Disclaimer |  Please view our privacy policy |
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries

If you have difficulty reading or accessing documents, please Contact Us for assistance.
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details)

Map projection is UTM Zone 18 NAD 1983 with left 303893 and top 4296478. Pixel size is 16
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is
currently displayed as 600 columns by 600 rows for a total of 360000 pixles. The map
display represents 9600 meters east to west by 9600 meters north to south for a total of
92.1 square kilometers. The map display represents 31501 feet east to west by 31501 feet
north to south for a total of 35.5 square miles.

Topographic maps and Black and white aerial photography for year 1990+- 
are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and
Inland Fisheries. 

map assembled 2013-06-19 12:35:07  (qa/qc December 5, 2012 8:04 - tn=467186
dist=4828.032 Visitor )
$poi=38.7638468 -77.2069121

| DGIF | Credits  | Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy | 
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries
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Observations reported or potential habitat occurs within a 3 mile radius around point 38,45,11.1 -
77,12,05.6
in 059 Fairfax County, VA

View Map of
Site Location

VaFWIS Search Report Compiled on 6/19/2013, 12:42:51 PM

569 Known or Likely Species ordered by Status Concern for Conservation 
(displaying first 28) (28 species with Status* or Tier I** or Tier II** )

BOVA Code Status* Tier** Common Name Scientific Name

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus

060006 SE II Floater, brook Alasmidonta varicosa

030062 ST I Turtle, wood Glyptemys insculpta

040129 ST I Sandpiper, upland Bartramia longicauda

040293 ST I Shrike, loggerhead Lanius ludovicianus

 Virginia Department of Game
 Fish and Wildlife Information Service   
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Anadromous Fish Use Streams ( 2 records ) View Map of All
Anadromous Fish Use Streams

040379 ST I Sparrow, Henslow's Ammodramus henslowii

100155 FSST I Skipper, Appalachian grizzled Pyrgus wyandot

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans

070027 FS I Amphipod, Northern Virginia well Stygobromus phreaticus

100248 FS I Fritillary, regal Speyeria idalia idalia

040093 FS II Eagle, bald Haliaeetus leucocephalus

100154 FS II Butterfly, Persius duskywing Erynnis persius persius

060029 FS III Lance, yellow Elliptio lanceolata

030063 CC III Turtle, spotted Clemmys guttata

030012 CC IV Rattlesnake, timber Crotalus horridus

010077 I Shiner, bridle Notropis bifrenatus

040372 I Crossbill, red Loxia curvirostra

040225 I Sapsucker, yellow-bellied Sphyrapicus varius

040319 I Warbler, black-throated green Dendroica virens

040306 I Warbler, golden-winged Vermivora chrysoptera

040038 II Bittern, American Botaurus lentiginosus

040052 II Duck, American black Anas rubripes

040029 II Heron, little blue Egretta caerulea caerulea

040213 II Owl, northern saw-whet Aegolius acadicus

040105 II Rail, king Rallus elegans

040320 II Warbler, cerulean Dendroica cerulea

040304 II Warbler, Swainson's Limnothlypis swainsonii

040266 II Wren, winter Troglodytes troglodytes

To view All 569 species View 569

* FE=Federal Endangered;  FT=Federal Threatened;  SE=State Endangered;  ST=State Threatened;  FP=Federal Proposed; 
FC=Federal Candidate;  FS=Federal Species of Concern;  CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need; 
III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Stream
ID

Stream
Name

Reach
Status

Anadromous Fish Species
View
MapDifferent Highest

*
Highest

**
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Impediments to Fish Passage ( 2 records ) View Map of All
Fish Impediments

Threatened and Endangered Waters

Managed Trout Streams

Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 4 Reaches )

View Map Combined Reaches from Below of Habitat Predicted for WAP Tier I & II Aquatic Species

Species TE Tier

C2 Accotink creek Confirmed 2 IV Yes

C62 Pohick creek Confirmed 3 IV Yes

ID Name River View Map

1159 ACCOTINK DAM ACCOTINK CREEK Yes

1176 HILLTOP DAM TR-DOGUE CREEK Yes

N/A

N/A

Bald Eagle Concentration Areas and Roosts

N/A

N/A

Stream Name

Tier Species
View
MapHighest

TE*
BOVA Code, Status*, Tier**,
Common & Scientific Name

Accotink Creek
(20700102) 010077 I Shiner,

bridle
Notropis
bifrenatus Yes

(20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

Rocky Branch
(20700102) ST 030062 ST I Turtle,

wood
Glyptemys
insculpta Yes
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Habitat Predicted for Terrestrial WAP Tier I & II Species

Virginia Breeding Bird Atlas Blocks ( 8 records ) View Map of All Query Results
Virginia Breeding Bird Atlas Blocks

Public Holdings: ( 1 names )

South Run (20700102) ST 030062 ST I Turtle,
wood

Glyptemys
insculpta Yes

N/A

BBA
ID

Atlas Quadrangle Block
Name

Breeding Bird Atlas Species
View
MapDifferent

Species
Highest

TE*
Highest
Tier**

53194 Annandale, CE 49 IV Yes

53193 Annandale, CW 72 II Yes

53196 Annandale, SE 73 IV Yes

53195 Annandale, SW 47 IV Yes

52196 Fairfax, SE 69 II Yes

53182 Fort Belvoir, NE 71 III Yes

53181 Fort Belvoir, NW 43 IV Yes

52182 Occoquan, NE 59 IV Yes

Name Agency Level

Fort Belvoir Military Reservation U.S. Dept. of Army Federal

Summary of BOVA Species Associated with Cities and Counties of the Commonwealth of
Virginia:

FIPS Code City and County Name Different Species Highest TE Highest Tier

059 Fairfax 559 FESE I

USGS 7.5' Quadrangles: 
Occoquan
Fairfax
Fort Belvoir
Annandale 
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USGS NRCS Watersheds in Virginia:

N/A

USGS National 6th Order Watersheds Summary of Wildlife Action Plan Tier I, II, III, and IV
Species:

HU6 Code USGS 6th Order Hydrologic Unit Different Species Highest TE Highest Tier

PL26 Cameron Run 68 FSST I

PL27 Dogue Creek 72 FSST I

PL29 Pohick Creek 70 FSST I

PL30 Accotink Creek 72 FSST I

Compiled on 6/19/2013, 12:42:51 PM  V467186.0    report=V    searchType= R    dist= 4828.032 poi= 38,45,11.1 -77,12,05.6

| Wednesday, June 19, 2013 12:42:52 PM | DGIF | Credits | Disclaimer |  Please view our privacy policy |
© 1998- 2013 Commonwealth of Virginia Department of Game and Inland Fisheries

If you have difficulty reading or accessing documents, please Contact Us for assistance.
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Janet O'Neill

From: janet1118 <janet1118@verizon.net>
Sent: Tuesday, February 25, 2014 9:01 PM
To: Janet O'Neill
Subject: Fwd: RE: Fort Belvoir Real Property Master Plan - Project Review Request

Sent from my Verizon Wireless 4G LTE Smartphone 

-------- Original message -------- 
From: Troy Andersen  
Date:02/24/2014 9:41 AM (GMT-05:00)
To: JanetO'Neill  
Cc: Sarah Nystrom  
Subject: RE: Fort Belvoir Real Property Master Plan - Project Review Request

Ma’am:

I wanted to close the loop on this project with a few comments.

We have reviewed the project package received on October 21, 2013 for the referenced project. The following
comments are provided under provisions of the Endangered Species Act of 1973 (16 U.S.C. 1531 1544, 87 Stat.
884), as amended, and Bald and Golden Eagle Protection Act (16 U.S.C. 668 668c, 54 Stat. 250) as amended.

We concur with the determinations provided in the revised Species Conclusion Table dated November 27,
2013. As one of the project areas does intersect with an eagle concentration area, please work with Sarah
Nystrom (cc’d above) to ensure that the particular projects in this area are planned in a manner that
minimizes potential impacts to bald eagles.

Should project plans change or if additional information on the distribution of listed species or critical habitat
becomes available, this determination may be reconsidered. If you have any questions, please contact me.

V/R
Troy
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Troy M. Andersen

Endangered Species/Conservation Planning Assistance Supervisor

USFWS – Virginia Field Office

Phone: 804 693 6694 Ext. 166

Mobile: 804 654 9235

Visit us at: http://www.fws.gov/northeast/virginiafield/

From: JanetO'Neill [mailto:janet1118@verizon.net]
Sent: Monday, October 21, 2013 12:07 PM 
To: troy_andersen@fws.gov
Cc: Penny.Douglas@aecom.com
Subject: Fort Belvoir Real Property Master Plan - Project Review Request

Carter’s Run Environmental Corporation

Dear Mr. Andersen, 

Attached is a PDF binder for a Project Review for the subject project. The United States (U.S.) Army Garrison Fort 
Belvoir is in the process of developing a new RPMP for Fort Belvoir’s Main Post and the Fort Belvoir North Area. They are 
also preparing an EIS to address adoption of the RPMP and implementation of the plan’s proposed short-term (2012 – 
2017) development projects. These include 52 site development and seven transportation improvement projects. The EIS 
will also, to the extent that we have information, address ten long-term (2018 – 2030) development and ten long-term 
transportation improvement projects. 
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I am also sending a hard copy of the attached materials via regular mail. Please note, the letter from the VDCR-DNH 
attached separately was password protected and would not combine into the PDF binder.

If you have any questions, pleas call me at 540-219-0322.

Janet O'Neill

Carter's Run Environmental Corporation

7137 Wilson Road, Marshall, VA 20115                   540 349 3263
540 219 0322

Janet1118@verizon.net
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Equal Opportunity Employment, Programs and Facilities 
4010 WEST BROAD STREET, P.O. BOX 11104, RICHMOND, VA 23230-1104 

(804) 367-1000 (V/TDD) FAX (804) 367-9147

     

COMMONWEALTH of VIRGINIA 
Department of Game and Inland Fisheries 

July 30, 2013

Janet C. O'Neill 
Carter's Run Environmental Corporation 

via email:  janet1118@verizon.net 

Re:  Fort Belvoir Real Property Master Plan

Dear Ms. O’Neill, 

We appreciate your interest in submitting your project(s) for review by VDGIF to ensure the 
protection of sensitive wildlife resources during project development. Unfortunately, due to staffing 
limitations, we are unable to review pre-applications or scoping documents submitted to our 
Department. Please note that lack of a response from VDGIF does not constitute a “no comment” 
response, nor does it imply support of the project or associated activities. It simply means that VDGIF 
is unable to review your pre-application submittal. 

To review your project site for the location of wildlife resources under our jurisdiction, including 
threatened and endangered wildlife, we recommend accessing the Virginia Fish and Wildlife 
Information System (VAFWIS) at http://vafwis.org/fwis/.

If you have further questions or need additional information about VDGIF’s Environmental 
Programs, please visit:  http://www.dgif.virginia.gov/environmental-programs/.

Please feel free to attach a copy of this correspondence to any applications or documents you may 
submit for your project to state or federal permitting agencies.  

      Sincerely, 

       
Angela G. Weller 
Environmental Services Section 
 

Doug Domenech 
Secretary of Natural Resources 

Robert W. Duncan 
Director
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WATER RESOURCES SMALL AREA MAPS 
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Water and Associated Sensitive Resources - 
South Post Town Center, Industrial Area, 200 Area
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LT 7

¬«24
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¬«8

Water and Associated Sensitive Resources - 
Religious Education Center, CDC 144

Planning Level Wetland Survey
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¬«41

¬«34 ¬«38¬«27

¬«18

Water and Associated Sensitive Resources - 
NMUSA & Golf Course Reconfiguration

Planning Level Wetland Survey

PEM

PFO

POW

PSS

Stream (R2/R3/R4)

Surface Water

RPA Boundary

100-year Floodplain

New ACP (2017)
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Water and Associated Sensitive Resources - NICoE, 
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Water and Associated Sensitive Resources - 
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Water and Associated Sensitive Resources - 
DeWitt Area
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Water and Associated Sensitive Resources - 
Davison Army Airfield
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Water and Associated Sensitive Resources - 
Community Support Center, PX, Commissary
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Water and Associated Sensitive Resources - 
Ballfield Replacement, Family Travel Camp Phase 1 & 2
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Water and Associated Sensitive Resources - Gunston Road Office 
Area (1400 Area & Secure Admin Facility)
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Water and Associated Sensitive Resources - 29th Infantry HQ, 
Lieber Gate, OCAR Block, 911th Engineering Co.
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Ecologically Sensitive Resources - South Post Town Center, 
Industrial Area, 200 Area

YY
YY
YY

Partners-in-Flight Buffer

Forest and Wildlife Corridor

Wildlife Refuge

Fauna Special Species Area

Flora Special Species Area

New ACP (2017)

New ACP (2030)

Long-Term Intersection Improvements

Near-Term Intersection Improvements

Transit Transfer Center

Long-Term Improved Road

Long-Term New Road

Short-Term Improved Road

Short-Term New Road

Short-Term Project Sites
(Construction FY 2012 - 2017)

Long-Term Project Sites
(Construction FY 2018 - 2030)

Installation Boundary

¶
Fort Belvoir RPMP EIS

Pa
th

: L
:\_

C
om

m
on

\G
IS

_D
at

a\
60

22
49

84
_B

el
vo

ir_
M

as
te

r_
P

la
n_

EI
S

\M
X

D
s\

R
es

ou
rc

e 
S

m
al

l A
re

a 
M

ap
s\

E
co

lo
gi

ca
lly

 S
en

si
tiv

e 
R

es
ou

rc
es

\S
P

TC
_I

nd
us

tA
re

a_
20

0A
re

a_
E

co
lo

gi
ca

l_
R

es
ou

rc
es

.m
xd

¬«45

LT2

0 250 500 750 1,000
Feet

F-97



¬«24

¬«47

¬«8
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Ecologically Sensitive Resources - 
NMUSA & Golf Course Reconfiguration
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Ecologically Sensitive Resources - NICoE, 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
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Hazardous Substances and Potentially Contaminated Sites - 
 Grays Hill, PAL East of Belvoir Rd, Fisher House 1 & 2
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Hazardous Substances and Potentially Contaminated Sites - 
National Museum of the US Army and Golf Course Reconfiguration
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