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Table A-1 
Summary Stationary Sources for Rivanna Station 

Emissions (tpy) 
Total Equipment NOx CO VOC PM SOx

Existing Boilers 0.036 0.076 0.005 0.007 0.001
Existing Generators 1.251 0.246 0.018 0.02 0.02
Document Destructor - - - 1.749 -
TOTAL EXISTING 1.287 0.322 0.023 1.778 0.019
Proposed Boilers 0.144 0.121 0.008 0.011 0.001
Proposed Generators 2.804 0.577 0.066 0.07 0.05
TOTAL PROPOSED 2.947 0.121 0.008 0.011 0.001
TOTAL  4.234 0.443 0.030 1.789 0.020
Actual emissions for existing units are based on actual CY2006 natural gas consumption and estimated hours of 
operation.  "Actual" emissions for proposed units are estimated based on pro-rating CY2006 natural gas 
consumption, and assuming the same estimated hours of operation. 
  

 Table A-2 
Document Destructor Emissions 

Amount of 
Particulate 
Collected 

Weight of 
Particulate 
Collected 

Control 
Efficiency of 

Cyclone 

Control 
Efficiency of 

Bag Filter 

Weight of 
Documents 

Fed 

Pounds of 
Particulate 
Emissions 
Released

Tons of 
Particulate 
Emissions 
ReleasedEmergency 

Generators (cf/yr) (lb/yr) (%) (%) (lb/yr) (lb/yr) (tpy) 
Security Engineered 
Machinery Document 
Destructor with Cyclone 
and Baghouse 3,595 43,140 50% 85% 46,638 3,497.8 1.75 
        
1. Amount of particulate collected was based on the following information:   
  - After a week, the dumpster (72" by 66" by 72") was 1/3 full and the 55-gallon barrel was 1/2 full.  This resulted in approximately 69 cubic feet of 
particulate collected in a week.   
  - The destructor is used approximately 6 hours/week and the collection containers are emptied once a week.  
  - Assumed the containers are emptied 52 weeks/year. 
2. Assumed density of the collected particulate is 12 lb/cf (similar to sawdust). 
3. Assumed 99% efficiency of cyclone and baghouse until manufacturer information is received. 
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Table A-3 
Boiler Emissions 

Assumed Heat Content for Natural Gas =  1,020 Btu/cf           
Maximum 

Heat
Input

Natural Gas 
Consumption EF NOx NOx EF CO CO EF VOC VOC EF PM PM EF SOx SOx

Existing Natural Gas Boilers (Btu/hr) (cf/yr) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy)
Total NG used for all units in 2006 11,064,000 1,814,700            
B-1, Cleaver Brooks, Model CEW700-125, Serial No. 
0L099246 5,230,000 857,816 36 0.02 84 0.04 5.5 0.00 7.6 0.00 0.6 2.57E-04
B-2, Cleaver Brooks, Model CEW700-126, Serial No. 
0L099247 5,230,000 857,816 36 0.02 84 0.04 5.5 0.00 7.6 0.00 0.6 2.57E-04
W-1, PVI Water Heater, Model 40P250A-MX, Serial No. 
0300100445 399,000 65,443 100 0.00 84 0.00 5.5 0.00 7.6 0.00 0.6 1.96E-05
W-2, PVI Water Heater, Model 14P125A-MX, Serial No. 
0300100446 140,000 22,963 100 0.00 84 0.00 5.5 6.31E-05 7.6 8.73E-05 0.6 6.89E-06
W-3, State Water Heater, Model SBT5065NEW, Serial No.  
M00123905 65,000 10,661 100 0.00 84 0.00 5.5 2.93E-05 7.6 4.05E-05 0.6 3.20E-06
Total Existing 11,064,000 1,814,700 - 0.036 - 0.076 - 0.0050 - 0.0069 - 0.0005
NGIC Addition (73,000 sqft) 5,000,000 820,092 100 0.041 84 0.034 5.5 2.26E-03 7.6 3.12E-03 0.6 2.46E-04
JUIAF Building (170,000 sqft) 12,500,000 2,050,230 100 0.103 84 0.086 5.5 5.64E-03 7.6 7.79E-03 0.6 6.15E-04
 17,500,000 2,870,323  0.144   0.121  0.008  0.011  0.001
1.  Natural gas emission factors for all pollutants, except NOx for low NOx units, were obtained from U.S. EPA's AP-42, Section 1.4.  The low NOx burners on the Cleaver Brooks boilers reduce NOx emissions 
to 30 ppm according to manufacturer specifications.  Using a standard conversion: lb/MMBtu = ppm / 850, the NOx emission factor appropriate for burning natural gas in the proposed burners is 0.035 lb/MMBtu 
or 36 lb/MMcf.  (This conversion assumes that the NOx concentration reflects 3% oxygen.)  Conservatively assume that PM10 = PM. 
2. The heat input values for the proposed NG boilers are minimums - assumed maximum will be no more than double the proposed minimum.  No information has been provided as to whether the new units will 
be low NOx; therefore, the units are assumed to be uncontrolled. 
3.  Rivanna Station has only one natural gas meter for the whole building; therefore, only a facility-wide natural gas CY2006 consumption was available.  That value was prorated among the existing boilers by 
heat input. 
4.  The natural gas usage for the proposed units was projected by pro-rating the actual CY2006 natural gas consumption by heat input.  The total heat input associated with the 1,814,700 cubic feet of natural 
gas used in 2006 was 11.064 MMBtu/hr.  Therefore, the pro-rated amount of additional natural gas from two 2.5 MMBtu/hr boilers would equal  820,092 cubic feet.  

 A-2 



 

 A-3 

 
Table A-4 

Emergency Generators Emissions 
Each Each Hours EF NOx NOx EF CO CO EF VOC VOC EF PM PM EF SOx SOx

Emergency Generators (kW) (hp) (hr/yr) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy) (lb/106 cf) (tpy) 
EG-1, Caterpillar, Model 3516 STD, Engine 
Serial No. 25Z06782 1,718 2,304 20 0.027 0.63 5.34E-03 0.12 3.82E-04 0.009 4.82E-04 0.011 4.05E-04 0.009 
EG-2, Caterpillar, Model 3516 STD, Engine 
Serial No. 25Z06786 1,718 2,304 20 0.027 0.63 5.34E-03 0.12 3.82E-04 0.009 4.82E-04 0.011 4.05E-04 0.009 
TOTAL EXISTING 3,436 4,608 40   1.25   0.25   0.02   0.02   0.02 
EG-3, Proposed generator (NGIC) 1,000 1,500 20 0.013 0.20 7.87E-04 0.01 5.33E-05 0.001 1.00E-04 0.002 4.05E-04 0.006 
EG-4, Proposed generator (NGIC) 1,000 1,500 20 0.013 0.20 7.87E-04 0.01 5.33E-05 0.001 1.00E-04 0.002 4.05E-04 0.006 
EG-5, Proposed generator (JUIAF)3 2,500 3,353 20 0.024 0.80 0.0055 0.18 0.0006 0.022 0.0007 0.023 0.0004 0.014 
EG-6, Proposed generator (JUIAF)3 2,500 3,353 20 0.024 0.80 0.0055 0.18 0.0006 0.022 0.0007 0.023 0.0004 0.014 
EG-6, Proposed generator (JUIAF)3 2,500 3,353 20 0.024 0.80 0.0055 0.18 0.0006 0.022 0.0007 0.023 0.0004 0.014 

TOTAL PROPOSED 9,500 12,740 100   2.80   0.58   0.07   0.07   0.05 
TOTAL   - - - 4.06 - 0.82 - 0.08 - 0.10 - 0.07 

1. Horsepower was taken from the engine for existing units, calculated for proposed units (kW * 1.341 = hp).  
2. Assumed 20 hours/year for each generator in CY2006 - existing and proposed. 
3. Emission factors from AP-42, Section 3.4 until not-to-exceed emission factors can be provided by the manufacturer.  Assumed VOC equivalent to 91% of TOC. 
4. Use sulfur content of S=0.05 wt% 
EF = Emissions Factor 



 

List of Acronyms and Abbreviations 
 
AQCR   Air-Quality Control Region 
BRAC    Base Realignment and Closure 
Btu    British Thermal Units 
CAA    Clean Air Act 
cf    cubic feet 
CFR   Code of Federal Regulations 
CO    carbon monoxide  
DAIC   Defense Analysis Intelligence Center 
DIA    Defense Intelligence Agency 
EF    Emission Factor 
EPA   U.S. Environmental Protection Agency 
FHWA   Federal Highway Administration  
HAP   Hazardous Air Pollutant 
hr    hour 
INSCOM  Intelligence and Security Command 
JUIAF   Joint Use Intelligence Analysis Facility 
kW    kilowatt 
lb    pound 
MACT   Maximum Achievable Control Technology 
NAAQS  National Ambient Air Quality Standards  
NEPA   National Environmental Policies Act 
NESHAP  National Emission Standards for Hazardous Air Pollutants 
NGIC   National Ground Intelligence Center 
NOx   oxides of nitrogen  
NNSR   Nonattainment New Source Review 
NSPS   New Source Performance Standards  
NSR   New Source Review  
O3    ozone 
PM10   particulate matter less than 10 microns in diameter 
PM2.5   particulate matter less than 2.5 microns in diameter 
ppm   parts per million 
PSD   Prevention of Significant Deterioration 
PTE   potential to emit 
RONA   Record of Non-Applicability 
SIP    State Implementation Plan 
SO2   sulfur dioxide 
tpy    tons per year 
µg/m3   micrograms per cubic meter 
USC   United States Code 
USEPA  U.S. Environmental Protection Agency 
VAC   Virginia Administrative Code 
VDEQ   Virginia Department of Environmental Quality 
VOC   volatile organic compounds 
yr    year 
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SO2

0.0

0.0

OPERATIONAL EMISSIONS

VOC NOx CO SOx PM PM2.5

Proposed Boilers 0.00 0.08 0.07 0.00 0.01 0.01

Proposed Generators 0.06 2.25 0.52 0.04 0.07 0.07

Area Sources 0.28 0.00 0.29 0.00 0.00 0.00

Vehicle Emissions 25.97 39.86 326.39 0.22 40.34 7.90
TOTAL PROPOSED 26.31 42.19 327.26 0.26 40.41 7.97

Table A- 5

Summary Report for Annual Emissions (Tons/Year)

Project Name: Rivanna Station

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Total Equiment

Emissions (tpy)

CONSTRUCTION EMISSION ESTIMATES

VOC NOx CO PM10 PM2.5 

2008 TOTALS (tons/year 5.1 11.7 15.9 1.8 1.0

2009 TOTALS (tons/year 4.0 6.3 8.1 0.5 0.4



VOC NOx C

O5.12 11.70

0.06 0.48

Fine Grading Dust 0.00 0.00

Fine Grading Off Road Diesel 0.06 0.48

Fine Grading On Road Diesel 0.00 0.00

Fine Grading Worker Trips 0.00 0.00

0.59 2.63

Building Off Road Diesel 0.49 2.18

Building Vendor Trips 0.02 0.32

Building Worker Trips 0.08 0.14

0.59 2.63

Building Off Road Diesel 0.49 2.18

Building Vendor Trips 0.02 0.32

Building Worker Trips 0.08 0.14

0.49 2.17

Building Off Road Diesel 0.40 1.79

Building Vendor Trips 0.02 0.26

Building Worker Trips 0.07 0.11

0.30 1.74

Paving Off-Gas 0.00 0.00

Paving Off Road Diesel 0.29 1.71

Paving On Road Diesel 0.00 0.01

Paving Worker Trips 0.01 0.01

0.06 0.40

Building Off Road Diesel 0.05 0.36

Building Vendor Trips 0.00 0.03

Building Worker Trips 0.01 0.01

0.37 1.65

Building Off Road Diesel 0.31 1.37

Building Vendor Trips 0.02 0.20

Building Worker Trips 0.05 0.09

2.65 0.00

Architectural Coating 2.65 0.00

Coating Worker Trips 0.00 0.00

3.96 6.29

0.11 0.64

Paving Off-Gas 0.00 0.00

Paving Off Road Diesel 0.11 0.63

Paving On Road Diesel 0.00 0.00

Paving Worker Trips 0.00 0.00

0.61 2.73

Building Off Road Diesel 0.51 2.26

Building Vendor Trips 0.02 0.33

Building Worker Trips 0.08 0.14

0.10 0.45

Building Off Road Diesel 0.08 0.37

Building Vendor Trips 0.00 0.05

Building Worker Trips 0.01 0.02

0.26 1.15

Building Off Road Diesel 0.21 0.95

Building Vendor Trips 0.01 0.14

Building Worker Trips 0.03 0.06

0.23 1.32

Paving Off-Gas 0.00 0.00

Paving Off Road Diesel 0.22 1.30

Paving On Road Diesel 0.00 0.01

Paving Worker Trips 0.01 0.01

2.65 0.00

Architectural Coating 2.65 0.00

Coating Worker Trips 0.00 0.00

 Table A-6

Detail Report for Annual Construction Unmitigated Emissions (Tons/Year)

Project Name: Rivanna Station

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007
CONSTRUCTION EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

CO SO2 PM10 Dust PM10 Exhaust PM10 Total PM2.5 

Dust

PM2.5 Total

2008 15.93 0.01 1.01 0.81 1.81 0.22 0.96

Fine Grading 01/01/2008-

02/15/2008

0.25 0.00 0.97 0.02 0.99 0.20 0.22

0.00 0.97 0.00 0.97 0.20 0.20

0.00 0.00 0.02 0.02 0.00 0.02

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Building 02/01/2008-12/31/2008 4.08 0.00 0.01 0.18 0.19 0.00 0.17

0.00 0.00 0.16 0.16 0.00 0.15

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.01 0.01 0.01 0.00 0.01

Building 02/01/2008-12/31/2009 4.08 0.00 0.01 0.18 0.19 0.00 0.17

0.00 0.00 0.16 0.16 0.00 0.15

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.01 0.01 0.01 0.00 0.01

Building 04/01/2008-12/31/2008 3.36 0.00 0.01 0.15 0.16 0.00 0.14

0.00 0.00 0.13 0.13 0.00 0.12

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.01 0.00 0.01 0.00 0.01

Asphalt 04/05/2008-04/15/2009 1.16 0.00 0.00 0.15 0.15 0.00 0.14

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.15 0.15 0.00 0.14

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Building 04/05/2008-05/05/2008 0.40 0.00 0.00 0.02 0.02 0.00 0.02

0.00 0.00 0.02 0.02 0.00 0.02

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Building 04/05/2008-11/01/2008 2.56 0.00 0.01 0.11 0.12 0.00 0.10

0.00 0.00 0.10 0.10 0.00 0.09

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.01 0.00 0.01 0.00 0.00

Coating 09/01/2008-12/31/2008 0.04 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

2009 8.06 0.00 0.02 0.46 0.48 0.01 0.43

Asphalt 04/05/2008-04/15/2009 0.44 0.00 0.00 0.05 0.06 0.00 0.05

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.05 0.05 0.00 0.05

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Building 02/01/2008-12/31/2009 4.22 0.00 0.01 0.18 0.20 0.00 0.17

0.00 0.00 0.17 0.17 0.00 0.15

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.01 0.01 0.02 0.00 0.01

Building 02/01/2009-04/01/2009 0.69 0.00 0.00 0.03 0.03 0.00 0.03

0.00 0.00 0.03 0.03 0.00 0.03

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Building 04/01/2009-09/01/2009 1.78 0.00 0.01 0.08 0.08 0.00 0.07

0.00 0.00 0.07 0.07 0.00 0.06

0.00 0.00 0.01 0.01 0.00 0.01

0.00 0.00 0.00 0.01 0.00 0.00

Asphalt 06/01/2009-12/31/2009 0.90 0.00 0.00 0.11 0.11 0.00 0.10

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.11 0.11 0.00 0.10

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

Coating 09/01/2009-12/31/2009 0.04 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00 0.00 0.000.04

0.00

0.18

0.00

0.71

0.00

1.03

0.11

0.63

0.40

0.04

0.25

2.45

0.26

1.50

0.09

0.00

0.35

0.00

0.04

0.00

1.51

0.16

0.89

0.21

0.02

0.17

0.24

0.00

0.91

0.00

1.99

0.21

1.16

2.41

0.00

0.23

0.00

0.25

1.41

2.41

0.25

1.41

0.02



Phase Assumptions

Phase: Fine Grading 01/01/08 - 02/15/08 - Site Grading and Clearing

Total Acres Disturbed: 9.6

Maximum Daily Acreage Disturbed: 2.84

Fugitive Dust Level of Detail: Default

   20 lbs per acre-day

On Road Truck Travel (VMT): 0

Off-Road Equipment:

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Phase: Paving 06/01/09 - 12/31/09 - JUIAF Surface Parking

Acres to be Paved: 2.84

Off-Road Equipment:

4 Cement and Mortar Mixers (10 hp) operating at a 0.56 load factor for 6 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 7 hours per day

1 Paving Equipment (104 hp) operating at a 0.53 load factor for 8 hours per day

1 Rollers (95 hp) operating at a 0.56 load factor for 7 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

Phase: Paving 04/05/08 - 04/15/09 - Roadway Paving

Acres to be Paved: 2.84

Off-Road Equipment:

4 Cement and Mortar Mixers (10 hp) operating at a 0.56 load factor for 6 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 7 hours per day

1 Paving Equipment (104 hp) operating at a 0.53 load factor for 8 hours per day

1 Rollers (95 hp) operating at a 0.56 load factor for 7 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

Phase: Building Construction 02/01/08 - 12/31/09 - Office Building Construction(JUIAF)

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Phase: Building Construction 02/01/08 - 12/31/08 - Office Building Construction (NGIC)

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Phase: Building Construction 04/01/08 - 12/31/08 - NGIC Parking Garage

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Phase: Building Construction 02/01/09 - 04/01/09 - New Access Control Point

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day



Phase: Building Construction 04/05/08 - 11/01/08 - Remote Delivery Facility

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Phase: Building Construction 04/05/08 - 05/05/08 - Roadway Construction

Off-Road Equipment:

1 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Building Construction 04/01/09 - 09/01/09 - Vistor's Center

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

1 Generator Sets (49 hp) operating at a 0.74 load factor for 8 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

3 Welders (45 hp) operating at a 0.45 load factor for 8 hours per day

Rule: Nonresidential Interior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Phase: Architectural Coating 09/01/09 - 12/31/09 - Architectural Coating (JUIAF)

Rule: Residential Interior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Rule: Nonresidential Interior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Phase: Architectural Coating 09/01/08 - 12/31/08 - Architectural Coating (NGIC)

Rule: Residential Interior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 01/01/05 ends 12/31/40 specifies a VOC of 250



VOC NOx CO SO2 PM10

0.02 0.00 0.29 0.00 0.00

0.00

0.26

0.28 0.00 0.29 0.00 0.00

Table A-7

Detail Report for Annual Area Source Unmitigated Emissions (Tons/Year)

Project Name: Rivanna Station

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

AREA SOURCE EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

Source PM2.5 CO2

Natural Gas

Hearth

Landscape 0.00 0.49

TOTALS (tons/year, unmitigated) 0.00 0.49

Consumer Products

Architectural Coatings



Table A-8

Detail Report for Annual Operational Unmitigated Emissions (Tons/Year)

Project Name: Rivanna Station

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

OPERATIONAL EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

Source VOC NOX CO SO2 PM10 PM25

0.01

Goverment office building 25.93 39.80 325.91 0.22 40.28

0.22 40.34

7.89

General light industry 0.04 0.06 0.48 0.00 0.06

7.90

Does not include correction for passby trips

Does not include double counting adjustment for internal trips

Analysis Year: 2009  Season: Annual

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

TOTALS (tons/year, unmitigated) 25.97 39.86 326.39

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

184.98

Goverment office building 68.93 1000 sq ft 244.50 16,853.39

16,875.35

127,495.86

General light industry 6.97 1000 sq ft 3.15 21.96

127,680.84

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

Light Auto 49.0 2.0 97.6 0.4

Light Truck < 3750 lbs 10.9 3.7 90.8 5.5

Light Truck 3751-5750 lbs 21.7 0.9 98.6 0.5

Med Truck 5751-8500 lbs 9.5 1.1 98.9 0.0

Lite-Heavy Truck 8501-10,000 lbs 1.6 0.0 75.0 25.0

Lite-Heavy Truck 10,001-14,000 lbs 0.6 0.0 50.0 50.0

Med-Heavy Truck 14,001-33,000 lbs 1.0 0.0 20.0 80.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.9 0.0 0.0 100.0

Other Bus 0.1 0.0 0.0 100.0

Urban Bus 0.1 0.0 0.0 100.0

Motorcycle 3.5 77.1 22.9 0.0

School Bus 0.1 0.0 0.0 100.0

Motor Home 1.0 10.0 80.0 10.0

Travel Conditions

Residential Commercial

Home-Work Home-Shop Home-Other Commute Non-Work Customer

6.6 6.6

Urban Trip Length (miles) 10.8 7.3 7.5 9.5 7.4

35.0 35.0 35.0 35.0

7.4

Rural Trip Length (miles) 16.8 7.1 7.9 14.7

35.0

% of Trips - Residential 32.9 18.0 49.1

Trip speeds (mph) 35.0

% of Trips - Commercial (by land 

10.0 5.0 85.0

General light industry 50.0 25.0 25.0

Goverment office building



 

List of Preparers 
LPES, Inc. Engineering and Planning 
Timothy Lavallee  
M.S., Environmental Health, Tufts University, Medford, Massachusetts, 1997 
B.S., Mechanical Engineering, Northeastern University, Boston, Massachusetts, 1992 
15 Years of Experience 
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Regional Geology in the Fort Belvoir Area 
 

Age Formation Subunits Characteristics 

Tertiary  
Unconformity Alluvium 

 
 
 

 
terrace deposits of sands, gravels, cobbles 

Shirley 

Bacon’s Castle 
 

massive marine sediment wedge; occurs 
south of Occoquan River. Not present on 

Fort Belvoir. 

Albirupean 
(upper) 

inter-fingering lenses of felspathic 
sands, silt, and clay of differing 

thickness. Not present on Fort Belvoir 

Iron Ore Clays Not present on Fort Belvoir 
Aquia Creek 

(middle) 
inter-fingering lenses of sand, silt, and clay 

of differing thickness. 

Mt. Vernon Clays 
a thick clay wedge of chocolate-colored silt, 
clays interbedded with layers of sandy clays 

and sand lenses. 

 
 

Potomac 
Fluvial-deltaic 

& 
Marginal marine 

sediments 
 

200 - 300 foot 
(60 – 90 m) 

thick 
Rappahannock 

(lower) 
inter-fingering lenses of felspathic sands, 

silt, and clay of differing thickness. 

 
 
 
 

Cretaceous 
 
 

(early)  
 
 
 
 
 
 

Unconformity  James River Clays also called Nanjemoy-Marlboro 

Upper Ordovician 
(early Paleozoic) - - Granitic Intrusives 

Precambrian 
(Proterozoic)  

 
Piedmont Plateau 

 
basement complex 

undifferentiated meta-sedimentary/meta-
igneous rocks. 

Sources: Larson and Froelich, 1977; Law Engineering and Environmental Services, 1995; Ward, 1895; 

Mixon et al., 1989, as cited in Hobson, 1996. 
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Wildlife Species Typical of  

Upland Hardwood Habitats on Fort Belvoir 

Scientific Name Common Name 

Mammals 
Sylvilagus floridanus  
Sorex longirostris 
Blarina brevicauda 
Peromtscus leucopus 
Microtus pinetorus 
Sciurus carolinensis 
Glaucomys volans 
Tamias striatus 
Marmota monax 
Odocoileus virginianus 
Procyon lotor 
Didelphis virginiana 
Mephitus mephitis 
Vulpes vulpes 
Felis catis 
 
Birds 
Corvus brachyrhynchos 
Turdus migratorius 
Sturnus vulgaris 
Passer domesticus 
Cyanocitta cristata 
Otus asio 
Strix varia 
Melanerpes carolinus 
Picodes pubescens 
Picodes villosus 
Colaptes auratus 
Sayornis phoebe 
Myiarchus crinitus  
Parus carolinensis 
Parus bicolor 
Sitta carolinensis 
Thryothorus ludovicianus 
Regulus calendula 
Catharus fuscescens  
Hylocichla mustelina 
Catharus minimus  
Catharus ustulatus 
Vireo olivaceus 
Vermivora peregrina 
Dendroica magnolia 
Dendroica coronata 
Wilsonia citrina 
Helmitheros vermivorus 
Dendrocia magnolia  
Cardinalis cardinalis 
Carpodacus mexicanus 
Buteo Jamaicensis 

  
Eastern cottontail rabbit 
Southeastern shrew 
Northern Short-tailed shrew 
White-footed Mouse 
Pine Vole 
Eastern Gray Squirrel 
Southern Flying Squirrel 
Eastern Chipmunk 
Woodchuck 
White-tailed Deer 
Raccoon 
Virginia possum 
Striped shunk 
Red fox 
Feral cats 
 
 
American crow 
American robin 
European starling 
House sparrow 
Blue jay 
Eastern Screech Owl 
Barred Owl 
Red-billed Woodpecker 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Eastern Phoebe 
Great crested Flycatcher 
Carolina Chickadee 
Tufted Titmouse 
White-breasted Nuthatch 
Carolina Wren 
Ruby-crowned Kinglet 
Veery 
Wood Thrush 
Gray-cheeked Thrush 
Swainson’s Thrush 
Red-eyed Vireo 
Tennessee Warbler 
Magnolia Warbler 
Yellow-rumped Warbler 
Hooded Warbler 
Worm-eating Warbler 
Magnolia Warbler 
Northern cardinal 
House Finch 
Red-tailed Hawk 
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Scientific Name Common Name 
Accipiter cooperii 
Catharus guttatus 
Regulus satrapa 
Seiurus noveboracensis 
Sphyrapicus varius   
Troglodytes troglodytes 
Piranga olivacea 
Carduelis tristis 
Junco hyemalis 
Larus delawarensis 
Zonotrichia albicollis 
 
Amphibians 
Plethodon cinerus 
Plethodon glutinosus 
Bufo americanus 
Bufo woodhousei fowleri 
Rana catesbeiana 
Rana clamitans 
Rana palustris 
 
Reptiles 
Coluber constrictor 
Elaphe obsolete 

Thamnophis sirtalis 
Terrapene Carolina  
Eumeces fasciatus 
 
Insects 
Gerris remigis  
Baetis spp. 
 
Benthic invertebrates 
Chironimidae spp. 
Gastropoda spp. 
Gammarus spp. 
Oligochaeta spp. 

Cooper’s Hawk 
Hermit Thrush 
Golden-crowned Kinglet 
Northern Waterthrush 
Yellow-bellied Sapsucker 
Winter Wren 
Scarlet Tanager 
American Goldfinch 
Dark-eyed junco 
Ring-billed gull 
White-throated sparrow 
 
 
Red-backed Salamander 
Slimy Salamander 
American Toad 
Fowler’s Toad 
American Bullfrog 
Green Frog 
Pickerel Frog 
 
Northern black racer (Snake) 
Rat Snake 
Eastern garter snake 
Eastern Box Turtle 
Northern black racer snake 
Five-lined skink 
 
 
Common water strider 
Mayfly 
 
 
Midges  
Snails  
Amphipods 
Worms 

 Derived from Ernst, et al., 1990 and Abbott, 1988 
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