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I. Summary of Virginia Recommendations

Virginia recommends that the U.S. Environmental Protection Agency (EPA)

designate the jurisdictions listed in Table 1 as attainment/unclassifiable for the 2010

sulfur dioxide (SO2) National Ambient Air Quality Standards (NAAQS). Air quality

monitoring data, air quality dispersion modeling results, and emissions inventory data

support these recommendations. Virginia is not changing any other recommendations

from those supplied in the June 3, 2011, submittal made pursuant to §107(d)(1(A) of the

Clean Air Act (CAA). The recommended designation for those areas continues to be

"unclassifiable."

Table 1: 2010 SO2 NAAQS Recommendations for Virginia Jurisdictions

Jurisdiction FIPS
Designation

Recommendation

Chesterfield County 51-041 Attainment/unclassifiable

City of Hopewell 51-670 Attainment/unclassifiable

City of Colonial Heights 51-570 Attainment/unclassifiable

Charles City County 51-036 Attainment/unclassifiable

Fairfax County 51-059 Attainment/unclassifiable

Henrico County 51-087 Attainment/unclassifiable

Roanoke County 51-161 Attainment/unclassifiable

Rockingham County 51-165 Attainment/unclassifiable

City of Norfolk 51-710 Attainment/unclassifiable

City of Poquoson 51-735 Attainment/unclassifiable

York County 51-199 Attainment/unclassifiable

City of Richmond 51-760 Attainment/unclassifiable

City of Newport News 51-700 Attainment/unclassifiable

City of Hampton 51-650 Attainment/unclassifiable

Halifax County 51-083 Attainment/unclassifiable

Charlotte County 51-037 Attainment/unclassifiable

Mecklenburg County 51-117 Attainment/unclassifiable

Buchanan County 51-027 Attainment/unclassifiable

City of Petersburg 51-730 Attainment/unclassifiable

Virginia may supply further recommendations by December 31, 2020, pending

the review of data from source-specific air quality monitoring networks located in Giles

County for Lhoist North America - Kimballton Plant, EIS identification number

VA0000005107100001; Montgomery County for Roanoke Cement Company, EIS

identification number VA0000005102300003; and the City of Covington for WestRock
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Virginia Corporation – Covington (formerly Meadwestvaco), EIS identification number

VA0000005158000003.

II. Background

EPA published a revision to the primary SO2 NAAQS on June 22, 2010 (75 FR

35520), strengthening the standard to 75 parts per billion (ppb) or 196 micrograms per

cubic meter (µg/m3). This rule also changed the form of the standard, which became a

three-year average of the 99th percentile of daily maximum one-hour concentrations.

Scientific evidence links health effects with short-term SO2 exposure.

On June 3, 2011, Virginia submitted recommendations regarding jurisdictional

designations for the 2010 SO2 NAAQS as described in §107(d)(1)(A) of the CAA.

Virginia's 2011 submittal also relied upon the March 24, 2011, EPA memorandum

outlining data and analyses to be considered in the initial area designations. Based on

the EPA guidance, Virginia recommended that all jurisdictions be designated

unclassifiable.

EPA published a rule entitled, "Data Requirements Rule for the 2010 1-Hour

Sulfur Dioxide (SO2) Primary National Ambient Air Quality Standard (NAAQS)," on

August 21, 2015 (80 FR 51052). This rule, referred to as the DRR, directed states to

provide data characterizing air quality in areas with large sources of SO2 emissions and

to identify maximum one-hour SO2 concentrations in ambient air. The DRR required

that, at a minimum, air agencies characterize air quality around facilities that emitted

2,000 tons per year (tpy) or more of SO2 in 2014. EPA estimated in the preamble to the

DRR (80 FR 51061) that this threshold would include the facilities accounting for 89% of

all SO2 emitted nationally in 2011, based on the 2011 National Emissions Inventory

(NEI). The DRR provided flexibility in the use of air quality modeling, air quality

monitoring, or the use of emission limitations for these assessments. The DRR

specifies submittals that states must make to EPA to support actions on the 2010 SO2

NAAQS. Figure 1 provides this information.



Commonwealth of Virginia January 12, 2017
Round 3 2010 SO2 NAAQS Recommendations Page 3

Figure 1: DRR State Submittal Timeline

On January 12, 2016, the Department of Environmental Quality (DEQ) submitted

to EPA a listing of facilities located in the Commonwealth that emitted at least 2,000 tpy

of SO2 in 2014. Table 2 provides this listing of facilities, the 2014 and 2015 SO2

emissions from each source, and the jurisdiction in which the facility resides.

Table 2: Virginia Facilities Emitting At Least 2,000 Tons of SO2 in 2014

Federal ID Facility

2014

SO2 Emissions
(tpy)

2015

SO2 Emissions
(tpy)

Jurisdiction

VA0000005112100006 US Army – RAAP 3,516 3,166 Montgomery
County

VA0000005102700004 Jewell Coke Company LLP 4,964 4,845 Buchanan
County

VA0000005116700003 American Electric Power -
Clinch River Plant

3,302 2,059 Russell
County

VA0000005158000003 WestRock Virginia
Corporation – Covington
(formerly MeadWestvaco)

5,558 6,230 City of
Covington

VA0000005119900001 Dominion – Yorktown
Power Station

9,756 4,549 York County

VA0000005104100002 Dominion - Chesterfield
Power Station

2,181 2,547 Chesterfield
County

VA0000005155000026 Dominion – Chesapeake
Energy Center

10,218 <1 City of
Chesapeake

VA0000005102300003 Roanoke Cement
Company

2,393 2,300 Botetourt
County

VA0000005107100004 Celanese Acetate LLC 7,120 845 Giles
County

VA0000005108300046 Dominion/ODEC – Clover
Power Station

2,084 1,774 Halifax
County

VA0000005107100001 Lhoist North America -
Kimballton Plant

6,294 6,118 Giles
County
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DEQ notified EPA of the method chosen by each facility for the characterization

of peak one-hour SO2 concentrations to demonstrate compliance with the 2010 SO2

NAAQS on June 28, 2016. Table 3 contains that information, along with the date on

which DEQ supplied EPA with the air quality dispersion modeling protocol for cases

where the facility chose modeling as the compliance tool. Pursuant to 40 CFR

§51.103(c)(1), the final Annual Monitoring Network Plan dated June 23, 2016, and

approved by EPA on November 10, 2016, contained all relevant information about the

monitoring sites for the three facilities that chose the monitoring methodology to

demonstrate compliance.

Table 3: Methodology for Compliance Demonstrations

Federal ID Facility Methodology

Protocol
Submittal Date

to EPA, if
applicable

VA0000005112100006 US Army – RAAP Limitation ---

VA0000005102700004 Jewell Coke Company LLP Modeling 6/27/2016

VA0000005116700003 American Electric Power - Clinch River
Plant

Limitation ---

VA0000005158000003 WestRock Virginia Corporation –
Covington (formerly MeadWestvaco)

Monitoring ---

VA0000005119900001 Dominion – Yorktown Power Station Modeling 6/27/2016

VA0000005104100002 Dominion - Chesterfield Power Station Modeling 6/27/2016

VA0000005155000026 Dominion – Chesapeake Energy Center Limitation ---

VA0000005102300003 Roanoke Cement Company Monitoring ---

VA0000005107100004 Celanese Acetate LLC Limitation ---

VA0000005108300046 Dominion/ODEC – Clover Power Station Modeling 6/27/2016

VA0000005107100001 Lhoist North America - Kimballton Plant Monitoring ---

The DRR next requires states to submit modeling analyses by January 13, 2017,

for those facilities that chose to demonstrate compliance with the 2010 SO2 NAAQS

using air quality dispersion modeling. States must also submit documentation

supporting limitations on those facilities that chose to accept SO2 emission constraints

of less than 2,000 tpy. This submittal contains the required information and supports

the designation recommendations.

In a July 22, 2016, memorandum entitled, "Area Designations for the 2010

Primary Sulfur Dioxide National Ambient Air Quality Standard – Round 3," EPA invited

states to update area recommendations made in 2011 for all areas not installing

monitoring networks. These recommendations will inform EPA's final designations for

these areas. EPA must finalize these designations by December 31, 2017, to meet the

requirements of the March 2, 2015, consent decree filed with the U.S. District Court for
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the Northern District of California.1 The July 22, 2016, memorandum also references

the factors discussed in Attachment 2 of the March 20, 2015, memorandum entitled,

"Updated Guidance for Area Designations for the 2010 Primary Sulfur Dioxide National

Ambient Air Quality Standards." In this document, EPA provides five factors as a

framework for area-specific analyses to support boundary determinations for the 2010

SO2 NAAQS. These five factors are:

• Ambient air quality data or dispersion modeling results;

• Emissions-related data, including the location of sources and potential

contributions to ambient SO2 concentrations;

• Meteorology, including weather and transport patterns;

• Geography and topography, such as mountain ranges or other air basin

boundaries; and

• Jurisdictional boundaries, such as counties, air districts, pre-existing

nonattainment areas, and metropolitan planning areas.

The following sections provide information on the relevant factors for Virginia

jurisdictions and facilities to support the recommended designations of

attainment/unclassifiable for the jurisdictions listed in Table 1. This information also

includes the required data elements due to EPA on January 13, 2017, as mandated by

the DRR.

III. Virginia SO2 Monitoring Network

Figure 2 shows the Virginia SO2 monitoring network. Monitors denoted with a

green triangle are ambient air quality monitors. Other than the Fairfax County monitor,

which began operation in 2014, these sites have at least three years of data to support

design value calculations. These monitoring sites meet EPA's siting criteria (40 CFR

Part 58, Appendices D and E) and conform to EPA guidance documents and generally

accepted air quality monitoring practices.

Monitoring sites denoted with a red triangle are SO2 monitors designed to

characterize the maximum one-hour SO2 concentrations from facilities applicable to the

DRR. These source-specific air quality monitoring networks are located in Giles County

for Lhoist North America - Kimballton Plant, Montgomery County for Roanoke Cement

Company, and the City of Covington for WestRock Virginia Corporation – Covington.

The monitors in these source-specific networks began gathering data January 2017,

and therefore these sites do not currently have the data necessary to develop a design

value.

1
http://www.csg.org/aapca_site/news/documents/SO2ConsentDecreeAsEntered.pdf
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The DEQ - Air Quality Monitoring (AQM) division quality assures all data

gathered from the Virginia air quality monitoring network in accordance with federal

requirements noted in 40 CFR Part 58, Appendix A. The data are published annually in

the Virginia Ambient Air Monitoring Data Report and are available from the DEQ

website at http://www.deq.virginia.gov/Programs/Air/AirMonitoring/Publications.aspx.

Figure 2: Virginia SO2 Monitoring Network Operated by DEQ

Table 4 provides the 2013-2015 design values for each of the sites shown in

Figure 2 that have available data (green triangles). Table 5 shows the 99th percentile of

the one-hour, daily maximum values for years 2010-2015. These values are well under

the 75 ppb standard, providing a significant buffer to protect public health.
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Table 4: Monitoring Network Design Values

Facility Location
Site ID/
Station
Number

2013-2015
Design Value

2012-2014
Design Value

2011-2013
Design Value

2010-2012
Design Value

Charles City County 51-036-0002

72-B
29 ppb 27 ppb 29 ppb 34 ppb

Fairfax County/Lee Park* 51-059-0030

46-B9
10 ppb 11 ppb -- --

Henrico County 51-087-0014

72-M
8 ppb 7 ppb 11 ppb 16 ppb

Roanoke County/Vinton 51-161-1004

19-A6
5 ppb 5 ppb 6 ppb 8 ppb

Rockingham
County/Harrisonburg

51-165-0003

26-F
5 ppb 5 ppb 5 ppb 6 ppb

City of Hampton/NASA 51-650-0008

179-K
36 ppb 37 ppb 37 ppb 39 ppb

City of Norfolk/NOAA 51-710-0024

181-A1
34 ppb 48 ppb 54 ppb 55 ppb

*Monitor does not yet have three years of data for complete design value calculation.

Table 5: Daily Maximum Values, 2010-2015

Facility Location
Site ID/
Station
Number

99
th

Percentile of Daily Maximum Values, ppb

2015 2014 2013 2012 2011 2010

Charles City County 51-036-0002

72-B
29 29 30 21 38 44

Fairfax County/Lee Park* 51-059-0030

46-B9
9 11 --- --- --- ---

Henrico County 51-087-0014

72-M
8 8 6 8 21 20

Roanoke County/Vinton 51-161-1004

19-A6
5 6 6 5 9 10

Rockingham
County/Harrisonburg

51-165-0003

26-F
3 7 4 4 6 8

City of Hampton/NASA 51-650-0008

179-K
30 41 38 33 39 45

City of Norfolk/NOAA 51-710-0024

181-A1
13 36 52 56 54 ---

*Monitor does not yet have three years of data for complete design value calculation.

Section IV discusses the SO2 emission reductions achieved in Virginia over the

past several years. These emission reductions, combined with reduced transport from

upwind states as discussed in Section V, have lowered the ambient concentrations of

SO2 significantly. Figure 3 provides SO2 monitoring data since year 2000 for monitoring

locations throughout Virginia. This figure demonstrates the long-term, downward trend

in SO2 monitoring values experienced by every Virginia SO2 monitoring site due to SO2

emissions reductions both within and outside of the Commonwealth.
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Figure 3: Historical SO2 Monitoring Data

Virginia's 2016 Annual Monitoring Network Review contains additional

information about the monitoring installations, shown as red triangles in Figure 2, for the

three facilities that chose to perform air quality monitoring to determine compliance with

the 2010 SO2 NAAQS. As described in EPA guidance, these facilities used source-

specific air quality modeling to determine the location of the SO2 monitors.

IV. Virginia Emissions Inventory

In Virginia, the majority of the SO2 emissions originate from fuel combustion,

mainly in the point source sector. Table 6 provides the Tier 1 SO2 emission summaries

supplied by EPA's NEI database. This table shows that the electrical generating unit

(EGU) sector (noted as Tier 1 ID=1) and the industrial fuel combustion sector (noted as

Tier 1 ID=2) account for 84%, 77%, and 53% of Virginia SO2 emissions in years 2008,

2011, and 2014, respectively. Emissions from fuel combustion in the electric utility

sector and the industrial sector have decreased markedly. This decrease is the result of

SO2 controls being installed on EGUs burning coal, coal- and residual oil-fired boiler

retirements, and the use of cleaner fuels in fuel-burning equipment. For larger emitting

units, these changes are supported by federally- and state-enforceable requirements in

consent decrees or permits.
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Table 6: Virginia SO2 Emissions, NEI*

Category Tier 1 ID
SO2 Emissions in Virginia, tpy

2008 2011 2014**

Fuel Combustion, Electric Utility (EGUs) 1 142,654.13 69,077.37 30,391.42

Fuel Combustion, Industrial 2 27,615.90 14,348.98 10,441.38

Fuel Combustion, Other 3 7,337.80 4,883.72 2,929.72

Chemical and Allied Product Manufacturing 4 999.39 203.37 3,314.69

Metals Processing 5 5,280.46 5,196.48 5,092.38

Petroleum and Related Industries 6 122.33 58.65 295.26

Other Industrial Processes 7 9,282.18 7,028.31 17,899.47

Storage and Transport 9 1.24 0.31 1.01

Waste Disposal and Recycling 10 0.08 0.03 1,933.37

Highway Vehicles 11 1,851.64 1,469.38 825.00

Off-Highway 12 935.34 712.75 1,995.28

Miscellaneous 14 4,492.87 3,354.62 1,558.36

Total: 202,079.85 107,820.63 76,677.34

*Data Source: https://www.epa.gov/air-emissions-inventories/national-emissions-inventory-nei

**2014 NEI is currently a draft version.

IV. A. Virginia Point Sources

DEQ maintains the Comprehensive Environmental Data System (CEDS), which

tracks emissions annually from all Title V facilities within the Commonwealth. The

system also tracks emissions from point sources that meet other registration

requirements so that the universe of facilities and units tracked within CEDS is much

broader than that included as point sources in the NEI. For 2015, CEDS contains

emissions data for approximately 3,085 facilities listed as qualifying and active. Data in

this system must be certified by the facility as true and complete to the best of their

knowledge, and DEQ staff checks each submittal for quality assurance purposes.

Figure 4 provides a summary of annual SO2 emissions from the CEDS database in tpy

from 2006 through 2015. Point source emissions have decreased from just over

250,000 tons in 2006 to just under 45,000 tons in 2015, a reduction of more than 80%.
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Figure 4: Virginia SO2 Annual Emissions from Point Sources, tpy

IV. B. Virginia Acid Rain Units

The majority of the units in the EGU category report hourly emissions to the

Clean Air Markets Division (CAMD) of EPA as required by the Acid Rain Program and

40 CFR Part 75. These Acid Rain Program units are a subset of the overall universe of

units that report to CEDS annually. Figure 5 provides the annual emissions and

emission rates of SO2 from the Acid Rain Program EGUs in Virginia as well as the

annual heat input to these units based on the data each facility supplies to CAMD.

Figure 5: Virginia Acid Rain Program SO2 Emissions, 2002-2015
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Emission reductions from this source sector are attributable to a number of

factors, including control programs such as the federal Mercury and Air Toxics Rule;

retirement of older, high-emitting units; and the construction and operation of new, very

low-emitting units. Between 2002 and 2015, Virginia SO2 emissions and emission rates

decreased significantly in this source sector, as shown in Figure 5. Emissions in tpy

and emission rates in pounds per million British thermal units (lbs/mmbtu) decreased

94% during this period even though heat input activity, depicted by the yellow line in

Figure 5, remained relatively constant.

IV. C. Virginia Combined Inventory by Jurisdiction

To analyze emissions on a jurisdictional basis, Appendix A contains emissions

from each of the four emissions categories (point, area, non-road and on-road) by

jurisdiction. The area and non-road sector data are from the 2011 NEI database since

these data are the most current, final NEI data available. To augment this data with the

most current point source information, Appendix A includes 2015 point source SO2

emissions estimates from CEDS and segregated by jurisdiction. The jurisdiction-

specific 2011 on-road data supplied in Appendix A are the product of Virginia-specific

inputs and the MOVES2014 inventory tool. This methodology combines the most

recent data available from each of the source sectors to provide the most accurate

depiction possible of Virginia SO2 emissions by sector and jurisdiction.

Figure 6 shows Virginia jurisdictions and their overall SO2 emissions from the

Appendix A analysis. Figure 6 has 12 jurisdictions colored orange, which indicates

emissions of greater than 1,000 tpy SO2 in the Appendix A analysis.

Table 7 lists these specific jurisdictions in Virginia with at least 1,000 tpy SO2 in

this analysis and the total emissions for each sector across Virginia. These 12

jurisdictions, indicated by the orange color in Figure 6, account for 41,657 tons of SO2

out of the total Virginia sum of 55,954 tons, about 74% of the total emissions in

Appendix A. The majority of the emissions are from the point source sector, the data for

which is derived from the CEDS database. The point source sector from these 12

jurisdictions accounts for 39,704 tpy of SO2, 71% of the total Virginia emissions of

55,954 tpy in Appendix A.
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Figure 6: Appendix A Total SO2 Emissions by Jurisdiction

Table 7: Jurisdictions with more than 1,000 tpy of SO2 Emissions
Jurisdiction FIPS Point Area On Road Non-Road Total

Botetourt County 023 2,357.73 43.17 7.59 0.50 2,408.99

Buchanan County 027 4,871.02 22.52 2.25 0.25 4,896.04

Chesterfield County 041 2,686.54 248.80 30.96 2.76 2,969.05

Covington City 580 6,229.73 17.47 0.37 0.11 6,247.68

Fairfax County 059 154.71 806.89 89.07 8.87 1,059.54

Giles County 071 7,433.38 18.62 1.87 0.17 7,454.05

Halifax County 083 1,798.38 31.72 3.52 0.55 1,834.17

Hopewell City 670 2,283.95 18.68 1.02 0.14 2,303.79

Montgomery County 121 3,449.48 89.88 10.39 1.08 3,550.82

Prince William County 153 1,817.08 240.93 31.89 3.91 2,093.81

Russell County 167 2,071.68 28.89 3.00 0.24 2,103.80

York County 199 4,550.33 176.23 7.25 1.02 4,734.83

12 Jurisdiction Total
Emissions

--- 39,704.01 1,744 189.18 19.60 41,656.67

Total Virginia
Emissions:

--- 45,801.02 9,257.56 798.17 97.06 55,953.86
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As discussed in Section VI and as shown in Table 2, most of these jurisdictions

contain facilities that emitted at least 2,000 tpy of SO2 in 2014 and are therefore subject

to the DRR. If the DRR facility does not take a permit limit to reduce emissions to less

than 2,000 tpy SO2, the facility must conduct air quality modeling or air quality

monitoring to demonstrate compliance with the 2010 SO2 NAAQS. Table 8 compares

these data to illustrate the fact that the 11 DRR facilities listed in Table 2 account for the

majority of the emissions, between 89% and 99%, in each of the jurisdictions listed in

Table 7.

Table 8: Top Emitting Jurisdictions and DRR Facilities

Jurisdiction

Appendix A Inventory Analysis, tpy SO2

DRR Facilities in
Jurisdiction

DRR
Facility

SO2

Emissions
for 2015

DRR % of
Total SO2

Emissions
in

Jurisdiction

Point Area
On

Road
Non-
Road

Total

Botetourt County 2,357.73 43.17 7.59 0.50 2,408.99
Roanoke Cement

Company
2,300 95%

Buchanan County 4,871.02 22.52 2.25 0.25 4,896.04 Jewell Coke Company 4,845 99%

Chesterfield
County

2,686.54 248.80 30.96 2.76 2,969.05
Chesterfield Power

Station
2,547 86%

Covington City 6,229.73 17.47 0.37 0.11 6,247.68 West Rock Virginia 6,230 99%

Fairfax County 154.71 806.89 89.07 8.87 1,059.54 n/a n/a n/a

Giles County 7,433.38 18.62 1.87 0.17 7,454.05

Celanese 845

93%

Lhoist North America 6,118

Halifax County 1,798.38 31.72 3.52 0.55 1,834.17 Clover Power Station 1,774 97%

Hopewell City 2,283.95 18.68 1.02 0.14 2,303.79 n/a n/a n/a

Montgomery
County

3,449.48 89.88 10.39 1.08 3,550.82 RAAP 3,166 89%

Prince William
County

1,817.08 240.93 31.89 3.91 2,093.81 n/a n/a n/a

Russell County 2,071.68 28.89 3.00 0.24 2,103.80 Clinch River Plant 2,059 98%

York County 4,550.33 176.23 7.25 1.02 4,734.83 York Power Station 4,549 96%

Three jurisdictions within the Appendix A analysis had total emissions of more

than 1,000 tpy SO2 and did not contain any DRR facilities. Sources with more than 50

tpy of SO2 in 2014 within the City of Hopewell are part of the emissions inventory

associated with that modeling effort and are considered within Chesterfield Power

Station's modeling results showing compliance with the 2010 SO2 NAAQS. This effort

is discussed further in Section VI. B. 1.

Fairfax County has emissions of just over 1,000 tpy SO2. However, the majority

of these emissions (76%) are in the area source sector, which is heavily dependent on

population data for emissions estimates. Fairfax County is the most populous

jurisdiction in Virginia. For 2015, the population estimate for Fairfax County is
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1,129,330 people, while Virginia's overall population estimate is 8,382,993 people.2

One of 134 jurisdictions in Virginia, Fairfax County nonetheless accounts for over 13%

of the total population within the Commonwealth. Best current inventory practice,

therefore, assigns Fairfax County significant fuel burning activity at the residential level,

and this methodology results in a very conservative estimate of SO2 emissions for this

jurisdiction in the area source sector.

Prince William County's SO2 emissions estimates are dominated by a single

point source facility, Possum Point Power Station. However, Possum Point Power

Station is a predominantly natural gas-fired operation. The one large unit that operates

at Possum Point Power Station on a fuel other than natural gas is Unit 5, which is

subject to the Mercury and Air Toxics Rule and burns residual oil. Possum Point Power

Station limits the annual usage of Unit 5 to less than 8% of its capacity to comply with

requirements in the Mercury and Air Toxics Rule.

To illustrate the size of the SO2 emissions from the units considered by the DRR,

Figure 7 shows the map of Virginia jurisdictions. However, in this case the data does

not include those facilities that are considered discreetly within DRR air quality modeling

exercises, and the data has also been adjusted for limitations applied to facilities'

potential to emit (PTE) of SO2. As shown in this figure, remaining counties with any

significant SO2 emissions are those with facilities that have chosen to install air quality

monitoring systems. These facilities are located in Botetourt County, Giles County and

the City of Covington.

2
http://www.coopercenter.org/demographics/virginia-population-estimates
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Figure 7: Appendix A SO2 Emissions by Jurisdiction, Adjusted for DRR Modeling
Facilities and PTE Thresholds

V. Regional Emission Reductions

Significant regional emission reductions have decreased the transport of SO2 into

Virginia. Table 9 provides the 2008, 2011, and draft 2014 NEI SO2 emissions data

summarized for the states within the Southeastern States Air Resource Managers

(SESARM) organization. This organization consists of Alabama, Florida, Georgia,

Kentucky, Tennessee, Mississippi, North Carolina, South Carolina, West Virginia, and

Virginia. The NEI estimates reductions of 1,984,935 tons of SO2 between 2008 and

2014 from these states, using draft 2014 NEI data.

Table 9: NEI SO2 Emissions, SESARM States

Category
Tier 1

ID

2008 NEI
Emissions,

tpy

2011 NEI
Emissions,

tpy

2014 NEI
Emissions,

tpy
*

Fuel Combustion, Electric Utility (EGUs) 1 2,613,553 1,191,386 838,335

Fuel Combustion, Industrial 2 272,261 177,124 142,641

Fuel Combustion, Other 3 40,023 27,359 17,153
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Category
Tier 1

ID

2008 NEI
Emissions,

tpy

2011 NEI
Emissions,

tpy

2014 NEI
Emissions,

tpy
*

Chemical and Allied Product Manufacturing 4 45,464 39,482 36,467

Metals Processing 5 41,021 33,405 28,771

Petroleum and Related Industries 6 33,585 34,321 14,688

Other Industrial Processes 7 65,535 44,820 64,404

Storage and Transport 8 27 48 21

Waste Disposal and Recycling 9 124 90 67

Highway Vehicles 10 6,464 3,971 8,518

Off-Highway 11 9,364 8,037 8,058

Miscellaneous 12 40,943 34,422 22,815

Fuel Combustion, Electric Utility (EGUs) 14 37,966 41,171 39,458

SESARM Total: 3,206,331 1,635,635 1,221,396
*
2014 NEI is currently a draft version.

The SESARM Acid Rain Program EGUs reporting to CAMD, a subset of the NEI

emissions inventory, have reduced emissions significantly. Figure 8 shows an

emissions and emissions rate analysis for the states within the SESARM organization

using CAMD data. Between 2002 and 2015, SO2 emissions from the Acid Rain

Program units within these states have dropped from over 3,700,000 tons to about

514,000 tons, an 86% reduction. Heat input, however, has remained relatively constant

during this timeframe. These reductions mean that Virginia is receiving less transported

SO2.

Figure 8: SESARM States Acid Rain Program SO2 Emissions, 2002-2015
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VI. Facilities in Virginia above 2,000 tons of SO2

The DRR required states to identify facilities emitting more than 2,000 tons of

SO2 in 2014. These facilities, listed in Table 2, must accept federally enforceable limits

on their PTE of SO2, must perform air quality modeling showing compliance with the

2010 SO2 NAAQS, or must install and operate an air quality monitoring network to

demonstrate compliance with the 2010 SO2 NAAQS.

VI. A. Facilities Receiving Emission Limits

The following facilities chose to accept limitations on their PTE of SO2 to

demonstrate compliance with the requirements in the DRR. The limitations reflect

changes in operation at each facility that have drastically reduced or will greatly reduce

SO2 emissions.

VI. A. 1. US Army - Radford Army Ammunition Plant

The US Army – Radford Army Ammunition Plant (RAAP) is a United States

Department of Defense facility operated by BAE System Ordnance Systems in

Montgomery County. The facility manufactures specialty munitions, propellants, and

chemicals. Emissions of SO2 are mainly from coal combustion in process steam

boilers. The facility is installing natural gas boilers with limited use of back up distillate

oil to replace the coal-fired boilers. The new boilers received an air permit from DEQ on

March 22, 2016, and the permit mandates the permanent shutdown of the coal-fired

boilers. After the new, natural gas-fired units begin operations, the facility-wide

calculated potential to emit of SO2 will be 32.3 tpy. Until the boiler replacement project

is complete, the permit also contains a condition effective January 1, 2017, that limits

the use of coal at the facility to 30,000 tpy. This constraint limits the SO2 PTE of the

facility to 1,062.3 tpy until the new, natural gas-fired units begin operations. Appendix B

contains the March 22, 2016, permit.

VI. A. 2. Celanese Acetate, LLC

This facility primarily manufactures cellulose acetate flake and fiber from acetic

acid and cellulose/wood pulp. The majority of SO2 emissions from this facility

originated within the steam plant from the combustion of coal in seven large boilers.

Celanese permanently retired these boilers in the fall of 2015 due to the installation

and operation of six new, natural gas-fired units. DEQ issued the permit to construct

and operate these new units on December 6, 2012. Appendix C contains this permit.

The PTE of SO2 for this facility due to the federally enforceable limits within this permit

is 6.6 tpy.
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VI. A. 3. Dominion - Chesapeake Power Station

This facility produces electrical power. The facility retired four coal-fired boilers

and the associated coal and ash handling operations on December 23, 2014. These

four boilers were the largest SO2 emitters at the facility. Four simple cycle combustion

turbines burning natural gas or distillate fuel oil, each with a capacity of 15 MW or less,

and several emergency generators remain on site. The facility's Title V permit dated

March 22, 2016, reflects these operational changes. Appendix D contains the relevant

pages of this permit as well as a spreadsheet showing the PTE calculations. The PTE

of SO2 for this facility is 1,893 tpy. Actual emissions from these units are much lower.

Emissions of SO2 in 2015 were less than one ton facility-wide.

VI. A. 4. American Electric Power - Clinch River Plant

This facility produces electrical power. The facility retired one coal-fired boiler

and switched two coal-fired boilers to the exclusive use of natural gas. The facility

received a permit from DEQ for these changes on August 3, 2016. Appendix E contains

this permit. As noted in Condition 10, the PTE of SO2 for the facility after these changes

is 813 tpy. Actual emissions from the operation of the natural gas units are expected to

be much lower than this value.

VI. B. Facilities Opting for Air Quality Modeling

Under the DRR, facilities emitting more than 2,000 tons of SO2 in 2014 could

elect to use air quality modeling to characterize SO2 air quality in the surrounding area.

Virginia had four facilities choose this course of action. As required by the DRR, DEQ

supplied EPA the air quality modeling protocols for each of these facilities on June 27,

2016. DEQ has also supplied to EPA, via electronic submittal on January 12, 2017, the

final modeling analysis for each facility. The following sections provide an overview of

each analysis. Each of these analyses used EPA's "SO2 NAAQS Designations

Modeling Technical Assistance Document" (TAD) to develop modeling procedures.

Included within each modeled SO2 design value is a background concentration derived

using air quality monitoring data from a representative DEQ monitoring site. The

monitoring data may be partially influenced by emissions from nearby SO2 sources, and

many of these nearby sources are also explicitly modeled in the analyses. Inclusion of

a background concentration in the modeled SO2 design value likely provides additional

conservatism in the results.

VI. B. 1. Dominion - Chesterfield Power Station

Dominion's Chesterfield Power Station is located about 15 miles south of

Richmond in Chesterfield County. The Station has the capability of generating more

than 1,600 megawatts (MW) from four coal/oil-fired boilers and two natural gas/oil-fired
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combined cycle combustion turbines. Flue gas desulfurization units control SO2

emissions from the four coal-fired boilers.

Nearby sources of SO2 within 20 kilometers of the Chesterfield Power Station

that emitted at least 50 tpy of total actual SO2 emissions were explicitly modeled in the

analysis. Table 10 provides information on these units. This methodology resulted in

an additional 30 units at other facilities being included as inputs to the model. These 30

units represent 96% of the actual SO2 emissions in 2014 within 20 kilometers of the

Chesterfield Power Station. They account for approximately 3,652 tpy of actual SO2

emissions, beyond the 2,181 tpy in 2014 associated with the Chesterfield Power

Station.

Table 10: Units Included in the Chesterfield Power Station Modeling Analysis

Plant Name Jurisdiction
Stack

Number
2014 SO2 Actual
Emissions (tpy)

Chemours James River Plant Chesterfield County 2 50.58

Philip Morris USA Inc – Park 500 Chesterfield County 1002 8.52

Philip Morris USA Inc – Park 500 Chesterfield County 1003 89.46

Chesterfield County Subtotal: 148.56

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 102 5.03

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 103 1.88

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 108 127.52

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 622 2.3

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 905 27.03

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 906 22.87

Honeywell Resins and Chemicals LLC-Hopewell City of Hopewell 909 1.2

RockTenn CP LLC – Hopewell City of Hopewell 1 9.51

RockTenn CP LLC – Hopewell City of Hopewell 2 519.87

RockTenn CP LLC – Hopewell City of Hopewell 4 9.06

James River Genco LLC City of Hopewell 1 1,179.20

James River Genco LLC City of Hopewell 2 763.6

Hopewell Cogeneration Ltd Partnership City of Hopewell 1 20.24

Hopewell Cogeneration Ltd Partnership City of Hopewell 2 10.55

Hopewell Cogeneration Ltd Partnership City of Hopewell 3 12.13

Dominion-Hopewell Power Station City of Hopewell 1 6.5

City of Hopewell Subtotal: 2,718.49

Philip Morris USA Manufacturing Center City of Richmond 1 139.64

Dominion – Bellemeade Power Station City of Richmond 1 22.3

Dominion – Bellemeade Power Station City of Richmond 2 19.4

Spruance Genco LLC City of Richmond 1 152.29

Spruance Genco LLC City of Richmond 2 134.64

Spruance Genco LLC City of Richmond 3 144.13

Spruance Genco LLC City of Richmond 4 153.42

City of Richmond Subtotal: 765.82

Dominion – Darbytown CT Station Henrico County 1 5.4

Dominion – Darbytown CT Station Henrico County 2 4.3

Dominion – Darbytown CT Station Henrico County 3 4.7

Dominion – Darbytown CT Station Henrico County 4 4.9

Henrico County Subtotal: 19.3

Total Additional Tons of SO2: 3,652.17
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Figure 9 provides the locations of the additional SO2 sources in relation to

Chesterfield Power Station. While the City of Hopewell had no single facility that

emitted at least 2,000 tpy of SO2 in 2014, the multiple smaller emitters in the City of

Hopewell, which combined emitted more than 2,000 tpy of SO2 in 2014, are included in

the Chesterfield Power Station's modeling analysis as background sources.

Figure 9: Location of Nearby SO2 Emission Sources
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Figure 10 shows the modeling receptor grid for the Chesterfield Power Station.

This grid covers the City of Hopewell and the City of Colonial Heights entirely. The grid

covers a significant portion of the City of Richmond, City of Petersburg, eastern Henrico

County, eastern Chesterfield County, and western Charles City County. These portions

contain the majority of the industrial point sources for each listed jurisdiction. The grid

also covers portions of Dinwiddie County, Prince George County, Hanover County, and

New Kent County.

The grid shown in Figure 10 extends 20 kilometers (12.4 miles). The maximum

modeled design concentration is located approximately 15 kilometers southeast of the

Chesterfield Power Station, in the City of Hopewell.

Figure 10: Chesterfield Power Station Modeling Grid and Results
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Table 11 provides a summary of the results, showing a significant buffer between

the 2010 SO2 NAAQS and the modeled design value. The cumulative modeled design

value from all sources was 138.09 µg/m3; however, the contribution from the

Chesterfield Power Station to the maximum design value was minimal (0.0072 µg/m3).

The facilities that significantly contribute to the maximum modeled design concentration

are located in and near the City of Hopewell. The multiple smaller emitters in the

Hopewell area resulted in the maximum modeled design value occurring in the City of

Hopewell rather than closer to the Chesterfield Power Station, the primary source in this

analysis. Concentrations beyond the City of Hopewell decrease substantially

approaching the grid boundary. This illustrates that the grid size was adequate to

capture the maximum design value. Another important observation is that the maximum

modeled design value is well below the 2010 SO2 NAAQS.

Table 11: Chesterfield Power Station Modeling Analysis Result Summary

Modeled SO2

Concentration

Monitored
SO2

Background
Concentration

Total
Concentration

Percent of
NAAQS

Chesterfield Power Station 62.53 µg/m3 18 µg/m3 80.53 µg/m3 41%

All modeled sources 120.09 µg/m3 18 µg/m3 138.09 µg/m3 70%

Please refer to the detailed report included in the electronic submittal of the

modeling files for additional information on this analysis.

VI. B. 2. Dominion - Yorktown Power Station

The Yorktown Power Station has the capability of generating up to approximately

1,141 MW of electrical output and is located three miles southeast of Yorktown, Virginia,

in York County. Two coal-fired boilers and one residual oil-fired boiler produce the

majority of the electrical output. Dominion, the owner of the facility, has noted in its

most recent Integrated Resource Plan3 submitted to the Virginia State Corporation

Commission on April 29, 2016, that they expect to retire the two coal-fired units in 2017

after completion of additional transmission capacity in the area.

Applicable guidance in the TAD and various EPA modeling clarification memos

suggests that nearby sources expected to cause a significant concentration gradient in

the vicinity of the primary source should be included in the modeling analysis. Two

additional sources emitted enough SO2 (greater than 50 tpy of actual emissions) to

warrant inclusion in the modeling analysis. These sources are the Williamsburg

Sewage Treatment Plant and the NASA Steam Plant. Figure 11 provides the location of

these units relative to the Yorktown Power Station. Table 12 provides information on

3
https://www.dom.com/about-us/making-energy/2016-integrated-resource-planning



Commonwealth of Virginia January 12, 2017
Round 3 2010 SO2 NAAQS Recommendations Page 23

the units at these facilities that were included in the Yorktown Power Station modeling

analysis

Figure 11: Location of Nearby SO2 Emission Sources

Table 12: Units Included in the Yorktown Power Station Modeling Analysis

Plant Name Jurisdiction
Stack

Number
2014 SO2 Actual
Emissions (tpy)

Williamsburg Sewage Treatment Plant City of Williamsburg 1 130.70

Hampton/NASA Steam Plant City of Hampton 1,2 80.52

Total Additional Tons of SO2: 211.22
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Figure 12 shows the gridded modeling results for the Yorktown Power Station

analysis. The grid covers all of the City of Poquoson; nearly all of York County, the City

of Newport News, and the City of Hampton; and portions of Mathews County,

Gloucester County, James City County, Surry County, Isle of Wight County, and the

City of Williamsburg.

Figure 12: Yorktown Power Station Modeling Grid and Results

The maximum modeled SO2 design concentration of 192.29 µg/m3 is located

near the Yorktown Power Station. Modeled concentrations substantially decrease

toward the boundary of the modeling domain. Table 13 provides a summary of the

results of this analysis.

Table 13: Yorktown Power Station Modeling Analysis Result Summary
Modeled SO2

Concentration
Monitored SO2 Background

Concentration
Total

Concentration
Percent of

NAAQS

180.61 µg/m3 11.68 µg/m3 192.29 µg/m3 98%
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The estimated total concentration of 192.29 µg/m3 is near the 2010 SO2 NAAQS.

However, Dominion's Integrated Resource Plan suggests that Boilers #1 and #2 will

retire in the near future. Additionally, Boiler #3, a residual oil-fired unit, is subject to the

Mercury and Air Toxics Standard. The owner chooses to operate the unit no more than

8% of the unit's annual capacity to ensure compliance with this rule. The conservative

nature of the modeling analysis coupled with these operational issues ensures that the

area is meeting and will continue to meet the 2010 SO2 NAAQS.

Please refer to the detailed report included in the electronic submittal of the

modeling files for additional information on this analysis.

VI. B. 3. Dominion - Clover Power Station

Clover Power Station is located in Halifax County within three miles of Clover,

Virginia. The facility generates up to approximately 865 MW of electricity from two coal-

fired boilers. These units are controlled with flue gas desulfurization units.

No nearby sources are expected to cause a significant concentration gradient in

the vicinity of the Clover Power Station. Therefore, the analysis does not include any

additional sources of SO2 emissions.

Figure 13 shows the location of the Clover Power Station on a topographical

map. Figure 14 illustrates the gridded modeling results. The modeling domain covers

large portions of Halifax County, Charlotte County, and Mecklenburg County as well as

small portions of Lunenburg County and Campbell County. These counties are

sparsely populated and contain few industrial sources.
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Figure 13: Location of Clover Power Station
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Figure 14: Clover Power Station's Modeling Grid and Results

The maximum estimated SO2 design concentration of 52.15 µg/m3 is located

near the Clover Power Station. Concentrations decrease toward the edge of the

modeling domain.

Table 14 provides a summary of the results for this analysis. The maximum

modeled design value is well below the 2010 SO2 NAAQS.

Table 14: Clover Power Station Modeling Analysis Result Summary

Modeled SO2

Concentration

Monitored SO2

Background
Concentration

Total Concentration Percent of NAAQS

38.09 µg/m3 14.06 µg/m3 52.15 µg/m3 27%

Please refer to the detailed report included in the electronic submittal of the

modeling files for additional information on this analysis.
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VI. B. 4. Jewell Coke Company

Jewell Coke Company operates a non-recovery coke production facility in

Buchanan County near Vansant, Virginia. The facility includes 142 coke ovens in six

batteries. The main sources of SO2 emissions are the vent stacks and the coal dryer

stack.

No nearby sources are expected to cause a significant concentration gradient in

the vicinity of the Jewell Coke Company. Therefore, the analysis does not include any

additional sources of SO2 emissions.

The EPA modeling TAD discusses limited ambient air locations that can be

excluded from the modeling analysis based on the criteria that a monitor could not

feasibly be placed in these areas. Terrain around the Jewell Coke Company is

extremely steep and mountainous. Most of the terrain within 10 kilometers of the facility

(and beyond the modeling domain) exhibits terrain slope percentages in excess of 30%,

which reasonably precludes the installation of an ambient monitor in those areas.

Therefore, the modeling grid excludes these receptors that are located within rugged

terrain areas that have slopes equal to or greater than 30%. Figure 15 provides an

aerial view of the facility and nearby terrain. Figure 16 provides a portion of the nearby

receptor grid used in this analysis, depicting slopes of greater than 30% in blue.

Figure 15: Jewell Coke Company and Surrounding Terrain
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Figure 16: Nearby Portion of Jewell Receptor Grid and Terrain Shading

Figure 17 provides the gridded modeling results and jurisdictional boundaries.

The modeling domain is located within the boundary of Buchanan County.

Concentrations decrease in the modeling domain as distance from the facility increases.

Figure 17: Jewell Receptor Grid and Jurisdiction Boundaries
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The maximum modeled design value is located near Jewell Coke Company and

is 194.5 µg/m3, 99% of the 2010 SO2 NAAQS. Table 15 provides a summary of the

results for this analysis.

Table 15: Jewell Coke Company Modeling Analysis Result Summary

Modeled SO2

Concentration

Monitored SO2

Background
Concentration

Total
Concentration

Percent of NAAQS

181.5 µg/m3 13.0 µg/m3 194.5 µg/m3 99%

Please refer to the detailed report included in the electronic submittal of the

modeling files for additional information on this analysis.

VI. B. 5. Ongoing Data Requirements in the DRR

The DRR addresses ongoing requirements for facilities and areas using

modeling to demonstrate compliance with the 2010 SO2 NAAQS. Section 51.1205(b)

(80 FR 51088) states the following:

§51.1205(b) Modeled areas. For any area where modeling

of actual SO2 emissions serve as the basis for designating such

area as attainment for the 2010 SO2 NAAQS, the air agency shall

submit an annual report to the EPA Regional Administrator by July

1 of each year, either as a stand alone document made available

for public inspection, or as an appendix to its Annual Monitoring

Network Plan (also due on July 1 each year under 40 CFR 58.10),

that documents the annual SO2 emissions of each applicable

source in each such area and provides an assessment of the cause

of any emissions increase from the previous year. The first report

for each such area is due by July 1 of the calendar year after the

effective date of the area's initial designation.

(1) The air agency shall include in such report a

recommendation regarding whether additional modeling is

needed to characterize air quality in any area to determine

whether the area meets or does not meet the 2010 SO2

NAAQS. The EPA Regional Administrator will consider the

emissions report and the air agency recommendation, and

may require that the air agency conduct updated air quality

modeling for the area and submit it to the EPA within 12

months.

(2) An air agency will no longer be subject to the requirements

of this paragraph (b) for a particular area if it provides air
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quality modeling demonstrating that air quality values at all

receptors in the analysis are not greater than 50 percent of

the 1-hour SO2 NAAQS, and such demonstration is

approved by the EPA Regional Administrator.

Based on this information in the DRR, DEQ will submit such information as part

of the Annual Monitoring Network Review for Buchanan County/Jewell Coke Company

and York County/Yorktown Power Station. These areas and facilities provided

demonstrations showing air quality impacts associated with the emissions from the

primary source in the modeling exercise to be greater than 50% of the 2010 SO2

NAAQS.

The air quality analysis summarized in Section VI. B. 1. for Chesterfield Power

Station showed air quality impacts associated with the emissions from the Chesterfield

Power Station to be less than 50% of the 2010 SO2 NAAQS. However, the inclusion of

additional SO2 emission sources in the analysis showed impacts greater than 50% near

Hopewell, Virginia. Therefore, DEQ will also submit the information described in 40

CFR 51.1205(b) in the Annual Network Monitoring Review for the City of Hopewell.

Emissions from the Chesterfield Power Station are not significant at the modeled

receptors exceeding 50% of the NAAQS, as noted in Section VI. B. 1. Therefore, this

facility will not be included as part of the Annual Network Monitoring Review.

VI. C. Facilities Installing Monitoring Networks

Virginia may supply further recommendations by December 31, 2020, pending

the review of data from source-specific air quality monitoring networks located in Giles

County for Lhoist North America - Kimballton Plant, EIS identification number

VA0000005107100001; Montgomery County for Roanoke Cement Company, EIS

identification number VA0000005102300003; and the City of Covington for WestRock

Virginia Corporation – Covington (formerly Meadwestvaco), EIS identification number

VA0000005158000003.

VII. Jurisdictions Recommended to be Attainment/Unclassifiable

Of the five factors listed in Attachment 2 within the March 20, 2015, EPA

memorandum, this document has provided detailed information on emissions inventory

data, ambient air quality monitoring data, and dispersion modeling results. This data

has been provided in context of the various jurisdictional boundaries within the

Commonwealth of Virginia. Geography and topography are discussed within the air

quality modeling analyses associated with those facilities located in mountainous

terrain, such as Jewell Coke Company. What is clear from the modeling and monitoring

data is that SO2 concentrations in the ambient air appear to be directly proportional to



Commonwealth of Virginia January 12, 2017
Round 3 2010 SO2 NAAQS Recommendations Page 32

proximity of SO2 emissions sources. It is unlikely that high SO2 concentrations exist

farther away from high emitting sources or groups of source. As shown in Section IV

and Section VI. B., the 2,000 tpy threshold for analysis under the DRR subjected all

high emitting sources and groups of sources within Virginia to scrutiny. Therefore,

Virginia believes it is appropriate to use emissions inventory data, along with existing air

quality monitoring data or air quality modeling data, as support for updating

recommendations to attainment/unclassifiable for those jurisdictions where monitoring

or modeling data are available.

Seven of the jurisdictions in Appendix A contain within their boundaries SO2

monitors that are part of Virginia's air quality monitoring network. As detailed in Section

III, the data from these monitoring sites show compliance with a significant margin of

safety. Based on monitoring data and the inventory analysis in Appendix A, Virginia

therefore recommends that these seven jurisdictions, listed in Table 16, be designated

attainment/unclassifiable for the 2010 SO2 NAAQS. Charles City County and Henrico

County are also included in the modeling analysis for the Dominion – Chesterfield

Power Station, and the City of Hampton is included in the modeling analysis for the

Dominion – Yorktown Power Station. These modeling analyses demonstrate

compliance with the 2010 SO2 NAAQS and are summarized in Section VI. B.

Table 16: Jurisdictions Recommended Attainment/Unclassifiable Using
Monitoring Network Data

Jurisdiction FIPS
Recommended

Designation

Charles City County 51-036 Attainment/unclassifiable

Fairfax County 51-059 Attainment/unclassifiable

Henrico County 51-087 Attainment/unclassifiable

Roanoke County 51-161 Attainment/unclassifiable

Rockingham County 51-165 Attainment/unclassifiable

City of Hampton 51-650 Attainment/unclassifiable

City of Norfolk 51-710 Attainment/unclassifiable

Air quality analyses discussed in Section VI. B. cover all or much of the following

jurisdictions, and these analyses show compliance with the 2010 SO2 NAAQS. Review

of inventory data, including the data supplied in Appendix A, show that the air quality

analyses consider all significant SO2 sources or groups of sources within the modeling

radii and that surrounding areas do not have significant SO2 emissions. Virginia

therefore recommends that these jurisdictions, listed in Table 17, be designated

attainment/unclassifiable.
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Table 17: Jurisdictions Recommended Attainment/Unclassifiable Using Modeling
Results

Jurisdiction FIPS
Recommended

Designation

Chesterfield County 51-041 Attainment/unclassifiable

City of Petersburg 51-730 Attainment/unclassifiable

City of Hopewell 51-670 Attainment/unclassifiable

City of Colonial Heights 51-570 Attainment/unclassifiable

City of Richmond 51-760 Attainment/unclassifiable

City of Poquoson 51-735 Attainment/unclassifiable

York County 51-199 Attainment/unclassifiable

City of Newport News 51-700 Attainment/unclassifiable

Halifax County 51-083 Attainment/unclassifiable

Charlotte County 51-037 Attainment/unclassifiable

Mecklenburg County 51-117 Attainment/unclassifiable

Buchanan County 51-027 Attainment/unclassifiable
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Appendix A: Emissions By Jurisdiction

To analyze emissions on a jurisdictional basis, DEQ developed Table A – 1,

which contains SO2 emissions from each of the four emissions categories (point, area,

non-road and on-road) by jurisdiction. The area and non-road sectors are from the

2011 NEI database since these data are the most current, final NEI data available. To

augment this data with the most current point source information, Table A - 1 includes

2015 point source SO2 emissions estimates from CEDS by jurisdiction. The 2011 on-

road data by jurisdiction supplied in this table reflects the use of Virginia-specific inputs

and the MOVES2014 inventory tool.

Table A - 1: Annual SO2 Emissions by Jurisdiction, tpy
Jurisdiction FIPS Point Area On-Road Non-Road Total

Accomack County 001 252.05 613.50 4.04 2.21 871.80

Albemarle County 003 9.81 97.65 11.79 1.65 120.89

Alexandria City 510 6.64 113.88 7.52 0.45 128.50

Alleghany County 005 2.54 19.41 2.85 0.67 25.48

Amelia County 007 3.26 10.33 1.75 0.25 15.58

Amherst County 009 6.75 28.69 3.26 0.41 39.11

Appomattox County 011 0.13 11.13 1.57 0.21 13.04

Arlington County 013 6.82 157.02 15.00 2.84 181.69

Augusta County 015 37.86 78.53 12.53 1.11 130.03

Bath County 017 9.00 3.55 0.50 0.10 13.15

Bedford City 515 - 10.57 0.50 0.07 11.14

Bedford County 019 41.78 59.29 5.70 0.92 107.69

Bland County 021 30.98 5.24 2.86 0.08 39.15

Botetourt County 023 2,357.73 43.17 7.59 0.50 2,408.99

Bristol City 520 1.17 23.40 2.30 0.26 27.14

Brunswick County 025 8.48 13.24 3.60 0.21 25.54

Buchanan County 027 4,871.02 22.52 2.25 0.25 4,896.04

Buckingham County 029 33.24 11.76 1.44 0.23 46.67

Buena Vista City 530 0.02 7.31 0.23 0.05 7.61

Campbell County 031 34.05 49.64 5.45 1.01 90.14

Caroline County 033 11.86 24.36 8.37 0.43 45.02

Carroll County 035 9.06 28.23 5.88 0.46 43.63

Charles City County 036 5.49 111.08 0.88 0.25 117.70

Charlotte County 037 3.43 13.45 1.28 0.20 18.36

Charlottesville City 540 20.29 41.32 2.22 0.32 64.15

Chesapeake City 550 18.30 187.66 20.59 1.18 227.73

Chesterfield County 041 2,686.54 248.80 30.96 2.76 2,969.05

Clarke County 043 0.38 13.69 2.50 0.29 16.87

Colonial Heights City 570 0.01 14.71 2.13 0.07 16.93

Covington City 580 6,229.73 17.47 0.37 0.11 6,247.68
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Jurisdiction FIPS Point Area On-Road Non-Road Total

Craig County 045 0.60 3.11 0.36 0.06 4.13

Culpeper County 047 8.89 35.24 4.94 0.91 49.97

Cumberland County 049 0.00 6.89 0.76 0.10 7.75

Danville City 590 15.49 69.93 3.30 0.38 89.10

Dickenson County 051 6.33 16.26 1.27 0.18 24.03

Dinwiddie County 053 21.54 26.11 4.69 0.43 52.77

Emporia City 595 - 7.55 0.71 0.05 8.31

Essex County 057 1.11 12.33 1.41 0.30 15.15

Fairfax City 600 0.03 20.41 1.79 0.18 22.41

Fairfax County 059 154.71 806.89 89.07 8.87 1,059.54

Falls Church City 610 0.04 10.19 0.66 0.10 10.98

Fauquier County 061 10.63 49.49 11.75 1.73 73.61

Floyd County 063 9.09 12.15 1.19 0.20 22.64

Fluvanna County 065 13.79 17.70 1.68 0.32 33.49

Franklin City 620 1.03 5.90 0.35 0.02 7.30

Franklin County 067 81.22 46.17 5.16 0.83 133.38

Frederick County 069 70.97 77.25 11.04 2.39 161.65

Fredericksburg City 630 0.55 24.12 3.56 0.11 28.34

Galax City 640 19.18 9.17 0.50 0.14 28.99

Giles County 071 7,433.38 18.62 1.87 0.17 7,454.05

Gloucester County 073 5.98 24.15 3.05 0.61 33.79

Goochland County 075 32.98 21.64 5.80 0.60 61.02

Grayson County 077 1.98 13.85 1.08 0.21 17.12

Greene County 079 2.77 11.72 1.45 0.19 16.12

Greensville County 081 29.63 15.88 2.99 0.21 48.71

Halifax County 083 1,798.38 31.72 3.52 0.55 1,834.17

Hampton City 650 85.59 188.36 14.42 0.61 288.98

Hanover County 085 245.69 94.73 16.98 1.62 359.02

Harrisonburg City 660 1.88 57.14 3.14 0.35 62.51

Henrico County 087 38.20 278.46 31.05 3.83 351.54

Henry County 089 19.45 58.22 5.10 0.60 83.37

Highland County 091 0.00 1.77 0.25 0.05 2.08

Hopewell City 670 2,283.95 18.68 1.02 0.14 2,303.79

Isle of Wight County 093 265.35 94.64 5.36 0.69 366.04

James City County 095 408.27 107.73 4.94 1.22 522.16

King and Queen County 097 52.35 6.71 0.91 0.24 60.21

King George County 099 311.09 16.80 2.77 0.35 331.01

King William County 101 547.54 11.87 1.40 0.28 561.09

Lancaster County 103 0.00 10.30 1.24 0.39 11.92

Lee County 105 14.90 18.55 1.98 0.26 35.69

Lexington City 678 0.04 5.42 0.23 0.02 5.71

Loudoun County 107 9.96 222.79 22.77 5.92 261.44

Louisa County 109 24.83 30.94 4.89 0.53 61.20

Lunenburg County 111 1.49 9.09 0.88 0.17 11.64

Lynchburg City 680 47.63 119.24 5.52 0.64 173.03

Madison County 113 0.01 10.08 1.70 0.23 12.03

Manassas City 683 4.77 31.98 3.02 0.19 39.96



Commonwealth of Virginia January 12, 2017
Round 3 2010 SO2 NAAQS Recommendations Page A-3

Jurisdiction FIPS Point Area On-Road Non-Road Total

Manassas Park City 685 - 8.85 0.31 0.10 9.26

Martinsville City 690 1.24 19.90 0.99 0.17 22.30

Mathews County 115 - 5.82 0.65 0.37 6.84

Mecklenburg County 117 299.56 33.07 4.75 0.96 338.33

Middlesex 119 - 10.25 1.11 0.31 11.67

Montgomery County 121 3,449.48 89.88 10.39 1.08 3,550.82

Nelson County 125 0.46 15.30 2.29 0.27 18.31

New Kent County 127 5.70 14.20 5.91 0.34 26.14

Newport News City 700 515.47 403.17 17.83 1.85 938.33

Norfolk City 710 239.36 281.99 21.19 3.16 545.71

Northampton County 131 0.02 635.22 2.33 1.50 639.08

Northumberland County 133 0.73 17.92 1.11 0.53 20.29

Norton City 720 0.01 5.04 0.46 0.03 5.53

Nottoway County 135 34.64 13.92 1.78 0.23 50.56

Orange County 137 3.13 28.81 2.67 0.52 35.13

Page County 139 0.96 25.21 1.63 0.38 28.17

Patrick County 141 2.87 21.63 1.46 0.35 26.32

Petersburg City 730 15.30 31.83 3.29 0.15 50.58

Pittsylvania County 143 164.09 48.48 5.72 0.75 219.04

Poquoson City 735 - 120.38 0.53 0.14 121.05

Portsmouth City 740 582.34 89.64 5.72 0.33 678.04

Powhatan County 145 37.34 18.36 2.88 0.40 58.98

Prince Edward County 147 33.09 19.49 2.32 0.27 55.16

Prince George County 149 0.53 59.18 6.20 0.44 66.36

Prince William County 153 1,817.08 240.93 31.89 3.91 2,093.81

Pulaski County 155 3.62 35.31 5.24 0.53 44.70

Radford City 750 0.08 19.97 0.77 0.08 20.90

Rappahannock County 157 - 5.08 0.88 0.13 6.08

Richmond City 760 454.90 218.55 18.72 1.30 693.47

Richmond County 159 2.52 8.09 1.08 0.31 12.01

Roanoke City 770 75.83 96.40 8.54 0.50 181.28

Roanoke County 161 4.30 82.14 8.74 1.06 96.25

Rockbridge County 163 1.88 23.29 7.78 0.38 33.33

Rockingham County 165 20.16 96.20 9.63 1.08 127.07

Russell County 167 2,071.68 28.89 3.00 0.24 2,103.80

Salem City 775 1.16 42.38 1.68 0.35 45.58

Scott County 169 7.40 25.30 2.57 0.28 35.55

Shenandoah County 171 30.05 40.66 8.74 0.60 80.05

Smyth County 173 71.07 39.15 4.36 0.41 114.99

Southampton County 175 36.83 17.89 3.39 0.52 58.62

Spotsylvania County 177 3.26 82.03 12.82 1.48 99.59

Stafford County 179 27.60 82.76 17.07 1.52 128.95

Staunton City 790 1.89 18.87 1.23 0.12 22.10

Suffolk City 800 42.85 65.65 9.71 1.11 119.31

Surry County 181 14.19 36.09 0.57 0.27 51.12

Sussex County 183 13.14 12.96 3.69 0.24 30.04

Tazewell County 185 24.80 47.81 3.92 0.33 76.86
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Jurisdiction FIPS Point Area On-Road Non-Road Total

Virginia Beach City 810 171.32 580.87 30.87 4.10 787.16

Warren County 187 13.18 29.53 4.49 0.42 47.62

Washington County 191 41.13 64.00 7.50 0.64 113.26

Waynesboro City 820 1.41 22.52 1.35 0.19 25.47

Westmoreland County 193 1.52 14.09 1.42 0.35 17.38

Williamsburg City 830 0.14 11.44 0.93 0.07 12.59

Winchester City 840 0.55 37.05 1.45 0.25 39.30

Wise County 195 111.60 31.07 4.07 0.33 147.09

Wythe County 197 15.52 38.28 7.87 0.59 62.26

York County 199 4,550.33 176.23 7.25 1.02 4,734.83
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Appendix B: US Army – Radford Army Ammunition Plant March 22, 2016, Permit
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Appendix C: Celanese Acetate, LLC December 6, 2012, Permit
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Appendix D: Dominion - Chesapeake Power Station Title V Permit Excerpt and

Potential To Emit Calculations
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Potential To Emit Worksheet for Chesapeake Power Station

Dominion - Chesapeake Energy Center

Date: December 2016

Registration number: 60163

Combustion Turbine PTE Three 263 MMBtu/hr CTs + One 281 MMBtu/hr CT = 1070 MMBtu/hr CT Total

Natural Gas Heat content = 1020 Btu/scf

Total hourly usage of NG = 1.049 mmscf/hr

lb/mmscf lb/mmbtu

natural gas (ng) distillate oil (DO) ng DO ng DO Max Value

SO2 0.6 0.404 0.6 432.3 2.76 1893.39 1893.39

SO2 emission factor based on distillate oil with an annual average sulfur content of 0.4%.

Based on review of facilty history (10-year maximum of 0.2%) and current/projected distillate oil market, this is considered to be a conservative estimate.

Internal Combustion Engines HP of engines

450 diesel

360 diesel

360 diesel

155 diesel 1325 Total Diesel HP

82 propane 82 total propane HP 0.11 mmbtu/hr

Diesel emission

factor Total

lb/HP-hr lb/hr ton/yr lb/mmBtu lb/hr ton/yr ton/yr

SO2 0.00205 2.7 0.68 0.000588 0.00006468 0.57 1.25

Diesel emissions Propane Emission Factor

Emission Factors Hourly Potential Annual Potential

lb/hr ton/yr
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Appendix E: American Electric Power - Clinch River Plant August 3, 2016, Permit
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