COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

Molly Joseph Ward Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Natural Resources Fax: 804-698-4019 - TDD (804) 698-4021 Director
www.deq.virginia.gov (804) 6984020

1-800-592-5482

October 31, 2015

Ozone Advance

c/o Laura Bunte, Mail Code C304-01
109 TW Alexander Drive

Research Triangle Park, NC 27711

Reference: Ozone Advance Action Plan —
Caroline County 2015 Annual
Report

Dear Ms. Bunte,

The purpose of this letter is to transmit the annual report for the Caroline County Ozone
Advance Action Plan. This annual report is due to your office by October 31 of each
year, as mutually agreed upon by EPA and VDEQ staff.

The annual report generally follows the reporting structure included in the Action Plan
under Appendix D, with updates as suggested by EPA staff. Since the structure of
Appendix D allows for only a brief overview of each element, several documents and
spreadsheets providing more information are included with this letter in electronic
format. For your convenience, a table of contents with a description of these
documents is attached to this letter.

This report includes much good news. For instance, Honeywell in Hopewell, Virginia,
completed and began operating two additional new SCR for the reduction of NOy in
October 2014, bringing the total number of SCRs at the facility to four. This past year,
the Invista facility in Waynesboro, Virginia, retired their coal-fired boilers and replaced
these units with new, natural gas-fired boilers, which will significantly reduce both NOyx
and SO, emissions from the facility. Dominion-Virginia Power retired several coal-fired
boilers in the Hampton Roads area, also decreasing NOx and SO, emissions.

These efforts and many more have helped reduce ozone concentrations across the
Commonwealth to well beneath the 2008 ozone NAAQS of 75 ppb as shown in the
chart below. Virginia monitors also comply with the recently issued 2015 ozone
NAAQS, set at 70 ppb.
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The reductions in NOx from the Tier 3 program for cars and light duty trucks and the
upcoming NOx reductions as described in the Ozone Advance Action Plan will further
improve ozone air quality going forward.

If you have any questions on the information in this annual report or in the information
provided electronically, please do not hesitate to call me or Doris MclLeod at 804-698-
4197.

Sincerely,

Thomas R. Ballou
Director, Air Data Analysis and Planning

Enclosures:

Caroline County Ozone Advance Action Plan Annual Report
Table of Contents
Data disk




Caroline County Ozone Advance Action Plan

Annual Report for 2015




CMAQ
DMME
EGU
EPA
EV

FAMPO

FGD
FRM
LEED
MATS
ng/m’

NAAQS
NOx
ORE

PM; s

Abbreviations

Congestion, Mitigation, and Air Quality

Virginia Department of Mines, Minerals, and Energy
electrical generating unit

United States Environmental Protection Agency
electric vehicles

Fredericksburg Area Metropolitan Planning
Organization

flue gas desulfurization unit

Federal reference method

Leadership in Energy and Environmental Design
Mercury and Air Toxics Rule

micrograms per cubic meter

megawatts

National Ambient Air Quality Standard

nitrogen oxides

On Road Emissions Program

fine particulate matter less than 2.5 micrometers in
diameter

parts per billion

selective catalytic reduction

square foot

sulfur dioxide

Virginia Clean Cities, Inc.

Virginia Department of Environmental Quality
Virginia Energy Management Program
volatile organic compounds

Virginia Port Authority
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Virginia Ozone and PM, 5 Air Quality, October 2015 Report

The Ozone Advance program is a collaborative effort between federal, state, and local
governments as well as area stakeholders to develop an Action Plan for a particular area. Action
Plans encourage programs and practices that reduce emissions of ozone and fine particulate
(PM; 5) precursors so that citizens may continue to benefit from healthy air quality. These
Action Plans help to ensure that covered areas remain compliant with federal National Ambient
Air Quality Standards INAAQS) and provide a roadmap for progress toward compliance with
any future NAAQS updates. The U.S. Environmental Protection Agency (EPA) provided
programmatic guidance concerning the Ozone Advance program in April 2012. After reviewing
air quality data and considering the information in the guidance document, leaders in Caroline
County and the Commonwealth of Virginia developed the Caroline County Ozone Advance
Action Plan to promote continued good air quality.

The Action Plan, which EPA received in October 2013, provided a great deal of information on
the air quality in Caroline County and across Virginia. The plan is available on the Virginia
Department of Environmental Quality (VDEQ) website at
http://www.deq.virginia.gov/Programs/Air/AirQualityPlans/OzoneandPM25RegionalPlanning Ac
tivities.aspx. This report updates the air quality information in the Action Plan and shows that
air quality improvements are continuing. The improvements are the result of the emission
reductions achieved from the many state, federal, and local air pollution control programs being
implemented as well as the favorable meteorology during the summers of 2013, 2014, and 2015.

QOzone

Photochemical reactions between volatile organic compounds (VOC) and nitrogen oxides (NOx)
create ozone when they combine in the presence of sunlight. Ozone is the primary component of
smog and a lung irritant. Populations that are especially susceptible to impacts from this
pollutant include elderly people, children, and those with lung ailments such as asthma and
emphysema. Ozone also interferes with plants’ abilities to process food and ward off diseases.

Emission reductions of NOx, the primary precursor to ozone in the Commonwealth, have been
significant in recent years. More reductions are expected, as detailed in the Action Plan, due to
the new Tier 3 Motor Vehicle Emission and Fuel Standards that EPA finalized on April 28, 2014
(79 FR 23414).

Meteorology also plays a key role in ozone formation. The meteorology in 2009, 2013, 2014,
and 2015 was not conducive to ozone formation due in part to greater than normal precipitation.
In addition, below normal ozone season maximum daily temperatures in 2009, 2013, and 2014
contributed to lower ozone values. The meteorology during the summers of 2010, 2011, and
2012 was more conducive to ozone formation. The 2010 ozone season in Virginia was the
warmest on record. The 2011 and 2012 ozone seasons had higher than average maximum daily
temperatures although precipitation in 2011 and 2012 was near or above normal levels. Table 1
below summarizes Virginia’s ozone season temperature and precipitation data for the period
2009 through 2015.
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Virginia Ozone and PM; 5 Air Quality, October 2015 Report
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Figure 1 shows the ozone air quality as measured at the Caroline County monitor and at the
nearby Stafford County monitor. Air quality in this part of the Commonwealth has improved
over the last decade, and preliminary 2013-2015 monitoring data show a design value of 62 parts
per billion (ppb) for the Caroline County monitor and 63 ppb for the Stafford County monitor.
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Figure 1: Ozone Air Quality, Caroline County and Stafford County
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Virginia Ozone and PM; 5 Air Quality, October 2015 Report

The long term improvement depicted in Figure 1 demonstrates that the emission reductions
achieved both locally and regionally have improved air quality to the point where ozone air
quality complies with, and is significantly beneath, the 2008 ozone NAAQS of 75 ppb. EPA
published a more stringent ozone NAAQS on October 1, 2015, revising the standard to 70 ppb.
Preliminary air quality data from the Caroline County and Stafford County monitors for 2013
through 2015 also comply with this new standard.

Monitoring data across Virginia show similar patterns of air quality improvement. Figure 2
provides this data for the Northern Virginia, Hampton Roads, and Richmond-Petersburg areas.
All areas of the Commonwealth are benefitting from the ozone precursor emission reductions
generated by federal, state, and local control programs, and the Commonwealth has seen
tremendous improvements in ozone air quality over the last decade. Based on preliminary 2013-
2015 data, air quality in all areas of the Commonwealth complies with the 2008 ozone NAAQS
and the 2015 ozone NAAQS.
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Figure 2: Ozone 3-Year Averages in Virginia Metropolitan Areas

Figure 3 shows the number of ozone air quality exceedence days in Virginia since 1997 based on
the 2008 ozone NAAQS. In 1998, Virginia recorded 82 exceedence days statewide. In 2010, the
hottest and one of the driest summers on record, this value dropped to 25 exceedence days, and
preliminary data for the summer of 2015 shows only three exceedence days recorded.
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Figure 3: Virginia Ozone Exceedence Day Trends. 2008 Ozone NAAQS

PM, s

The federal regulations define PM, 5 as any airborne particle of sohd or liquid matter that is less
than or equal to 2.5 micrometers in diameter, approximately 1/30" the width of a human air.
Exposure to high levels of PM, 5 adversely affects human health, and the main impacts of PM; 5
are on the respiratory system and the cardiovascular system. Children, the elderly, and
individuals with pre-existing pulmonary or cardiac disease are the most susceptible to PMz 5
pollution.

Federal regulations grov1de two health-based standards for PMy 5. The first is a daily, or 24-hour,
standard of 35 pg/m’, established in 2006. The second is an annual average of 12.0 pg/m?,
established in 2012. All monitors in Virginia comply with these NAAQS. On October 6, 2014,
EPA finalized a redesignation request for the only PM; 5 nonattainment area in Virginia, the
Metropolitan Washington, D.C. 1997 PM, s NAAQS nonattainment area (79 FR 60081). This
redesignation became effective November 5, 2014. Air quality in this region has been in the
healthy range for several years, and redesignation of the area validates the numerous controls
programs implemented in Northern Virginia and across the Commonwealth.

Table 2 provides information from one PM, s Federal Reference Method (FRM) monitoring site
in each area of the Commonwealth. While Caroline County does not have a PM, s FRM
monitoring site located within its boundaries, PM; s air quality within Caroline County should
reflect similar values due to the regional nature of PMy s pollution. These data also show that
PM, 5 air quality continues to improve and that a significant buffer exists between the monitored
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Virginia Ozone and PM; 5 Air Quality, October 20_15 Report

values and the health-based standards. This improvement is largely due to sulfur dioxide (SO,)
emission reductions because SO, forms sulfates, a component of PM, 5, in the atmosphere.

Table 2: Am_l_l_l_al and 24-Hour PM,; 3-Year A_verag_es Acro
3Vear: | s it ; %5
Period RS o i s — -
Annual ‘| 24-Hour'| ‘Annual | 24-k -Hour ual = | Z4-Hou
2001-2003 | 14.6 pg/m® | 38 pg/m® | 13.6 pg/m’ | 34 pg/m’ | 14.3 pg/m’ | 33 pg/m’ | 12.6 pg/m’ | 33 pg/m’
2002-2004 | 14.5 pg/m® | 37 pg/m® | 13.4 pg/m’ | 33 pg/m’ | 13.9 pg/m’ | 31 pg/m’ | 12.5 pgim’® | 32 pg/m’
2003-2005 | 14.6 pg/m® | 36 pg/m® | 13.6 pg/m® | 33 pg/m’ | 14.0 pg/m’ | 30 pg/m’ | 12.6 pg/m’ | 30 pg/m’
2004-2006 | 14.2 pg/m® | 34 pg/m® | 13.4 pg/m® | 30 pg/m® | 13.9 pg/m’® | 31 pg/m® | 12.5 pg/m’ | 30 pg/m’
2005-2007 | 14.0 pg/m® | 32 pg/m® | 13.3 pg/m’ | 31 pg/m’ | 13.9 pg/m’ | 30 pg/m’ | 12.1 pg/m’® | 30 pg/m’
2006-2008 | 12.9 pg/m® | 30 pg/m® | 12.4 pg/m® | 28 pg/m’® | 12.7 pg/m’ | 28 pg/m’ | 11.9 pg/m’ | 30 pg/m’
2007-2009 | 11.9 pg/m® | 27 pg/m® | 112 pg/m’ | 24 pg/m’® | 11.2 pg/m® | 25 pg/m® | 10.7 pg/m’® | 26 pg/m’
2008-2010 | 10.8 pg/m’ | 24 pg/m® | 10.3 pg/m® | 21 pg/m’® | 10.2 pg/m® | 22 pg/m’ | 10.3 pg/m’ | 24 pg/m’
i}

2009-2011 | 10.1 pg/m® | 22 pg/m® | 9.6 pg/m’ | 21 pg/m® | 9.9 pg/m’ | 21 pg/m’ 9.6 pg/m’ | 23 pg/m’
2010-2012 | 9.9 pg/m® | 22 pg/m® | 9.5 pg/m® | 21 pg/m® | 9.8 pg/m® | 20 pg/m’ 9.3 pg/m® | 24 pg/m’
2011-2013 | 9.4 pg/m® | 21 pg/m® | 8.7 pg/m’ | 21 pg/m® | 9.0 pg/m® | 18 pg/m’ 8.5 pg/m’ | 22 pg/m’
20122014 | 9.0 pg/m® | 21 pg/m’® | 8.5 pg/m® | 19 pg/m’ | 8.6 pg/m’ | 16 pg/m’ 8.0 pg/m’ | 20 pg/m’

Data Source: VDEQ-Air Quality Monitoring Division

Figure 4 shows the improvement in monitored sulfate concentrations over the last several years,
as measured by the PM, s speciation monitor located in Henrico, Virginia. This monitor has the
ability to measure the components of PM; s pollution. The sulfate portion of PM, 5 has decreased
markedly, as has the organic carbon portion.
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Figure 4: Henrico Speciation Data
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Virginia Ozone and PM, 5 Air Quality, October 2015 Report

Emission Reduction Programs

Existing control programs are reducing pollution and improving air quality. These programs are
helping Virginia get a head start on meeting the 2015 ozone NAAQS of 70 ppb. Upcoming
control programs, such as the Tier 3 vehicle standards, should continue improving ozone air
quality in the Commonwealth of Virginia.

The following tables provide an update on the programs described in the Caroline County Ozone
Advance Action Plan. Table 3 provides information on programs that are in development or
ongoing. Table 4 provides information on programs that are completed. VDEQ has provided a
disk containing supporting information, including the various documents referenced in the tables
below.

Caroline County Ozone Advance Action Plan Annual Report 10-31-2015
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Additional Information for Caroline County Ozone Advance Action Plan
Annual Report Submitted 10/31/2015

Document Title

File Name

AP Hill - Annual report

AP Hill — Annual report rev.docx

Cover Letter

Caroline County OA Cover Letter 10-30-2015.pdf

FAMPO-Resolution 13-13

FAMPO-Resolution-13-13-Allocation-FY 14-19-$STP-CMAQ-
Funds.pdf

GWRideConnect Annual Work Plan

GWRideConnect Annual Work Plan Outline FY16.doc

Fort AP Hill Fuel Consumption
Data

NOx emissions from fuel FY15.pdf

Fort AP Hill Energy Consumption
Data

Bldg sf v Energy FY15.pdf

Fort AP Hill Update

AP Hill — annualreportrev.docx

DMME: Energize Virginia
Summary

Energize Virginia.docx

Virginia Electric and Hybrid
Vehicles

Va_electricthybrid_vehicles_and_stations_2008-2014.xlIsx

DMME: Performance Contracting
Summary

VEMP — Performance Contracting.docx




