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Ambient Air Quality Analysis — Proposed S.U.P. Scenario — Virginia Paving
Executive Summary

This analysis calculates the ambient air quality impacts of the Virginia Paving (VP) facility, an asphalt batch
plant in Alexandria, Virginia and compares results against health-based National and Virginia ambient air
quality standards (AAQS) for criteria pollutants and Virginia’s Significant Ambient Air Concentration (SAAC)
guidelines for hazardous pollutants. Impacts were calculated for two operational scenarios. The first, called
the baseline scenario here, assumes constraints and limitations specified in the facility’s current air permit,
using current annual production. The second assumes conditions and limitations that have been proposed
as Special Use Permit (SUP) terms.

This analysis uses procedures prescribed by US EPA for ambient air quality compliance demonstrations.
This analysis uses AERMOD-PRIME, a US EPA-approved model for calculating air impacts from industrial
sources, including facilities where downwash of plumes due to the presence of onsite and offsite structures
affects results. A US EPA-approved algorithm that was recently reformulated for use in AERMOD-PRIME
was used to calculate the dimensions of down-washing structures at the facility. Emissions derive from
application of US EPA factors, and site-specific characteristics for the wide variety of sources that operate at
the plant, including hot mix asphalt batch plants, a hot oil heater, load-out and asphalt storage processes,
aggregate handling processes, operation of on-road heavy duty diesel trucks and off-road aggregate
handling trucks, and wind erosion of aggregate storage piles.

Impacts were calculated for the baseline scenario assuming total facility asphalt throughput limitations of
24,000 and 900,000 tons per day and year, respectively. Other baseline assumptions include stack heights
for each of the asphalt plants equal to 14 meters, hot oil heater stack height equal to 3 meters, and an
annual fuel limitation of 125,000 gallons of no. 5 oil in the hot oil heater. Assumptions within the proposed
SUP scenario include total facility throughput limitations for asphalt of 10,000 and 1.2 million tons per day
and year, respectively. Other assumptions include stack height increases {o 20 meters and 6 meters for the
asphalt plant stacks and hot oil heater, respectively, and an annuatl fuel use limitation of 100,000 gallons of
no. 2 oil for the hot oil heater. Within the proposed SUP scenario, additional add-on controls and emission
mitigation techniques are also assumed, including the Blue Smoke® control and condenser system for the
load-out and asphait storage processes, add-on particulate control for onsite diesel vehicles, commitment to
use lower sulfur fuel (to 500 ppm) in onsite equipment one year ahead of the requirements of the federal off-
road diesel rule, increased frequency of watering of onsite roadways, wet-spray particulate control of RAP
crushing operations, and enclosures around aggregate transfer points at Plant 2.

Impacts were calculated at receptors along the fence line, placed approximately 50 meters apart, at discrete
receptors extending from the fence line to distances of approximately 300 meters, at approximately 50 meter
spacing, and along radials at ten degree increments extending from 300 meters to two kilometers distance
from the facility. Impacts for years 2000 through 2004 were simulated for each of the baseline and
proposed SUP scenarios using local meteorological conditions, topography and surface conditions
representative of the immediate and surrounding area and worst-case regional background contributions
derived from Virginia air monitors. Contributions from the nearby sources of the Covanta municipal solid
waste incinerator, Washington Gas and Light, and US Filter were also included i in the AAQS analysis

The proposed SUP scenario represents significant short-term improvements in air quality impacts, with
short-term maximum impacts from the facility reduced from approximately 10% to 80% from the baseline
scenario’s impacts, depending on pollutant and averaging period. Annual impacts for the proposed SUP
scenario also represent improvements, but to a lesser extent, ranging up to 40% reduction from the baseline
scenario’s maximum impacts. Results show that for the proposed SUP scenario, maximum potential impacts
comply with the respective AAQS for all pollutants except PM; 5 (annual) and SO, (3-hour). For SO,, 3-hour
impacts exceed the AAQS by 7% at only a limited area immediately on the fenceline. For PM, s, annual
impacts exceed the AAQS by no more than 1.3 micrograms per cubic meter; this area of noncompliance is
also limited, extending to approximately 150 meters from the northeast fence line, along an arc of
approximately 200 meters. However, the facility’s contribution to these exceedances is minimal; interacting
source contributions and background constitute 15.6 of the 16.3 total micrograms per cubic meter maximum
impact. Comparison between nine days of observations from a PM;q monitor located closely to this site and
AERMOD results shows that for almost all observations, predicted results using AERMOD exceed actual
impacts with significant margin, suggesting that application of AERMOD for the baseline and proposed SUP
scenarios provides maximum potential facility impacts while also assuring a margin of protection. Results
also show that for HAPs, impacts comply with SAAC guidelines for the proposed SUP scenario, in most
cases with ample margin.
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1. Introduction

This report presents the procedures and results of an analysis to determine ambient air impacts
of the Virginia Paving (VP) facility in southwest Alexandria, Virginia. This analysis responds to
the interest by the City of Alexandria in evaluating the facility's compliance with federal and
Virginia ambient air quality standards (AAQS) for an expansion scenario and special use permit
(SUP) request that includes an increase in annual throughput and physical changes and
proposed operational procedures intended to mitigate impacts. The expansion scenario’s
limitations and conditions that this emissions analysis incorporates are listed in the report of a
parallel analysis of the facility’s impacts by Cambridge Environmental, Inc.!

To assure a comprehensive review, this analysis generally follows guidelines and procedures
stipulated by the United States Environmental Protection Agency's (US EPA) Guideline on Air
Quality Models? and New Source Review Workshop Manual’® This analysis applies the
American Meteorological Society/Environmental Protection Agency Regulatory Model
(AERMOD), Version 04300, to determine the ambient air impacts by VP.* Results of this
analysis include an assessment of VP’s compliance with National and Virginia Ambient Air
Quality Standards (AAQS) for criteria pollutants. Table 1-1 below shows these AAQS and
significant guideline values. Results of this analysis include an assessment of VP’s compliance
with National and DEQ Ambient Air Quality Standards (AAQS) for criteria pollutants.

The facility’s processes also emit hazardous air pollutants (HAPs). Stationary sources’ impacts
of these pollutants are regulated through Virginia Department of Environmental Quality’'s
(VDEQ) significant ambient air concentration (SAAC) guidelines, prescribed in 9 VAC 5-60-230.
These guidelines derive from the Threshold Limit Ceiling (C), Short-term Exposure Limit (STEL)
and Time Weighted Average (TWA) exposure criteria developed by the American Conference
Governmental and Industrial Hygienists, with scaling factors applied to account for chronic
versus worker-based exposure scenarios.® Maximum potential emissions of HAPs were
determinecg, and impacts by those HAPs with the greatest potential to exceed guidelines were
evaluated.

Table 1-1. National and Virginia Ambient Air Quality Standards (pg/cu.m.).

cO NOz Lead PM ¢ PM 4 802
1-hour 40,0009 | -- -- - - -
3-hour - - -- = — 1300
8-hour 10,0009 | -- - - - -
24-hour - - -- 65@ 150@ 3659
Quarter 0.15
Annual - 100 -- 150 50 80

Notes:(a) The fourth highest concentration provides an unbiased estimate of the 99" percentile value;
compliance is met when fourth highest value in area is less than or equal to this value (see “User's Guide
for the AMS/EPA Regulatory Model — AERMOD”).

(b) Compliance is met using average of three consecutive years’ values.

(c) Compliance met using highest of years’ values.

(d) Compliance met using highest second highest value.

! «“Results of an Emission and Air Dispersion Modeling Study and Public Health Evaluation of the Virginia Paving
Company — 5601 Courtney Avenue — Alexandria, Virginia,” Cambridge Environmental, Inc., December, 7, 2005.
3 “New Source Review Workshop Manual, Prevention of Significant Deterioration and Nonattainment Area
Permitting,” Draft, US EPA, October, 1990.

* AERMOD incorporates recent US EPA improvements in air modeling capability, including PRIME.

> Impacts for lead are also evaluated against the DEQ significance guideline for 1-hour and annual periods.

9 VACS Chapter 50, Hazardous Air Pollutant Sources, Part 11, Emission Standards, Article 4.
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2. Procedures

2.1 Facility Description

Virginia Paving’s facility in Alexandria includes two counterflow drum mix asphalt plants, labeled
Plant 1 and 2, rated at 600 and 400 tons per hour, respectively, two liquid asphalt heaters, rated
at 5.64 and 2.5 million Btu per hour, and associated ancillary equipment. Processes produce
both stack and fugitive emissions, including emissions from asphalt storage silos, load-out and
yard processes, the handling and storage of recycled asphalt pavement (RAP), sand and stone,
and truck traffic on onsite paved and unpaved road sections.

2.2 Stack Emission Sources: Plants 1 and 2; Heaters 1 and 2; Emissions and Exhaust
Characteristics

Stack air emission sources at the site are limited to each plant’s dryer, each controlled by a
baghouse, and the two asphalt heaters. Distillate and waste fuel oil are combusted within the
dryers. Emissions of these sources are currently limited by maximum daily and annual
throughput totals stipulated within the facility’s Stationary Source Permit to Operate and Modify
(PTO) prescribes.’

Stack emission factors for the dryers and heaters derive from test data submitted to the City of
Alexandria by Cambridge Environmental in August, 2005° and US EPA emission factors,
respectively. Modeling parameters and downwash building dimensions for these sources were
determined using data submitted to the City of Alexandria by Cambridge Environmental in
September and October, 2005 and ortho-photography of the facility. °®

2.3 Fugitive Process Emissions and Modeling Parameters

The fugitive process emissions at the facility derive from RAP, sand and stone handling and
storage, asphalt storage silos and load-out of the asphalt product, including on-site emissions
deriving from the off-gassing of the asphalt immediately after loading, truck traffic, including
combustion emissions, and wind erosion processes. The hydrated lime silo is excluded from
the analysis; although this process is listed with corresponding opacity limits in the facility’s
PTO, recent correspondence indicates that this process is no longer used at the facility."

Factors for asphalt storage, load-out and yard emissions derive from US EPA’s AP-42
“Compilation of Air Pollutant Emission Factors” for hot mix asphalt plants (Section 11.1); data
specific to drum mix plants were used where available. US EPA’s AP-42 factors were also used
for calculating emissions from aggregate handling and storage, paved and unpaved roads,
crushed stone and mineral processing,'' open fugitive dust sources, > US EPA’s MOBILE6.2
emission factor model for combustion emissions from heavy-duty diesel vehicle traffic, and US
EPA AP-42 emission factors for diesel engines for onsite diesel-powered equipment (front-end
loaders, cats, fork lifts)."® Site-specific characteristics were used where available, including

7 «Stationary Source Permit to Modify and Operate,” Virginia Paving Company — Alexandria Plant, The Lane
Construction Company, February 17, 2005.

8 Stephen Zemba, Cambridge Environmental to Lalit Sharma, City of Alexandria, August 22, 2005

? “GIS Data CD,” City of Alexandria, Spring, 2004, Tile F2.

1 M. Ames of Cambridge Environmental to M. Barrett of Aero Engineering, October 21, 2005.

' US EPA’s AP-42, “Compilation of Air Pollutant Emission Factors,” Section 13.2.1 Paved Roads and Section
13.2.4 Aggregate Handling and Storage Pile, December, 2003, www.epa.gov/ttn/chief/ap42.

12 «Control of Open Fugitive Dust Sources,” Section 4.1.3, EPA-450/3-98-008.

13 “Mobile Source Emission Factor Model,” EPA-420-R-03-010, August, 2003,
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process characteristics and site vehicle emission factors described by Cambridge
Environmental and local meteorological observations.™

Figure 2-1 shows all of the facility processes, approximately to scale as they were defined within
AERMOD, on a planview of the facility.'”® Table 2-1 below summarizes some of the key
assumptions in the calculation of emissions for the facility.

Table 2-1. Key Emission Assumptions.

Plant Dryers | -PM,, and PM,; derive from results of stack tests conducted in
No. 1 and 2 August, 2005, scaled to reflect 0.03 gr/dscf for total PM.'®

-Emission factors for other pollutants derive from maximum cited
within AP-42,"" Section 11.1 “Hot Mix Asphalt Plants” for drum mix
plants for all other pollutants.

Asphalt -Short-term and annual emissions use use distillate oil rates.
Heaters No.’s - Short-term emissions unlimited; annual emissions consistent with
1and 2 fuel limit.

- Simuitaneous operation excluded.

Storage Silos, | - Used factors for PM;,, PM,5, CO and VOC from AP-42, Section
Load-out, 11.1 “Hot Mix Asphalt Plants;” assumed loss factor of —~0.5.

Yard -Assumed control efficiency equal to 99% for PM,, and PM , ;s for Blue
Smoke© system for storage and load-out processes only, for
proposed scenario only.

- Assumed yard emissions equal to 50% of loadout emissions;
asphalt storage tank emissions equal to 10% of silo filling emissions.
Aggregate - For drop and reclaim operations, applied Ib-per-ton factor from AP-
Handling 42's Section 1.3.2.4, “Aggregate Handling and Storage Piles.”

- For rap crusher, used AP-42’s tertiary crushing factor, assuming
controls, from AP-42’s Section 11.19.2, “Crushed Stone Processing
and Pulverized Mineral Processing” at rated capacity for short-term.
-Assumed rap/sand/stone total handling rates equivalent to rates for
plant throughput; silt content and moisture consistent of aggregate
consistent with facility-specific data provided by CE. '®

Truck Traffic - For particulate emissions on paved and unpaved site roadways,
applied AP-42's Sections 13.2.1 and 13.2.2, “Paved Roads” and
“Unpaved Roads,” respectively.

-Includes travel and idle combustion emission factors derived from

" NCDC SAMSON data for DC National Airport, 1986 to 1990.

' With Tile F2 as base map, from “GIS Data CD,” City of Alexandria, Spring, 2004.

16 “Source Sampling for Particulate Emissions — Hot Mix Asphalt Plant,” Virginia Paving Company, Alexandria
Virginia, August 11-12, 2005 (gr/dscf refers to grains per dry standard cubic foot).

"7 AP-42, “Compilation of Air Pollutant Emission Factors,” US EPA, www.epa.gov/ttn/chief/ap42.

' Spreadsheet labeled “Fugitive Emissions factors silt” and “Fugitive Emissions factors moisture” relayed to AERO
Engineering from M. Ames of Cambridge Environmental, September 30, 2005 via email.

¥ «User’s Guide to MOBILE 6.1 and MOBILE 6.2, Mobile Source Emission Factor Model,” US EPA, 420-R-03-
010, August 2003.
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Table 2-1. Key Emission Assumptions.

US EPA’s MOBILES.2 model for the HDDV6 vehicle class, derived for
January conditions (expected worst-case for CO and PM emissions),
assuming 15 ppm sulfur in the fuel, consistent with US EPA’s “Clean
Diesel Trucks and Buses Rule.”"

-Truck trips for asphalt hauling equals 555 for peak daily rates;
reduced to annual value according to throughput.

- Reduced emissions by 50% to account for application of water; this
requires watering every two to three hours.

- For paved roadways, applied a reduced PM, s/PM;, factor from the
AP-42 value, in accordance with observations for unpaved roads.*
On-site -Included reduced PM;g25 and SO, rates to reflect US EPA’s “Clean
Equipment Air Nonroad Diesel Rule,” that will require fuel sulfur reductions to 500
ppm from 3,000 ppm in 2007 and to 15 ppm by 2010.%

- Used AP-42 diesel engine emission factors and usage hours
provided by CE.?

Wind Erosion | - Used meteorological observations of wind speed and rainfall from
DC Reagan Airport and SAMSON data.

-Applied wind erosion relationship dependent on coal pile size,
average height, silt content (as above), and days with precipitation.

- Worst-case daily rate of erosion uses maximum daily average wind
speed that is reduced from hourly value.

- Applied a reduced PM,s/PM,, factor from the AP-42 value, i
accordance with observations for construction sites.*®

2.4 Baseline Scenario

This analysis presents the results for the baseline scenario, simulating the facility’'s maximum
potential short-term and annual impacts under the existing physical configuration and historical
operation of each of the dryer stacks, at 14.1 and 14.6 meters height, and heater no. 1’s stack,
at 2.9 meters. Annual emissions derive from the assumption of annual throughput equal to
900,000 tons total (610,000 and 290,000 tons, for Plants 1 and 2, respectively), and fuel oil
consumption in the hot oil heater equal to 125,000 gallons. No Blue Smoke®© system control
was assumed. Annual emissions for storage, load-out, yard, aggregate handling and truck
traffic reflect historical annual throughput levels. Heater no. 2 is not simulated here due to its

description as strictly a backup unit.**

For this scenario, Table 2-2 shows the facility’s and each process’s maximum potential short-
term and annual emission rates for each of the criteria pollutants (CO, NO,, PM,s, PM;, SO,
and VOC),® and the corresponding emission release characteristics and source coordinates
that were input to AERMOD for the baseline scenario. Total annual emissions for source

20 «Examination of the Multiplier Used to Estimate PM2.5 Fugitive Dust Emissions from PM10,” Thompson G.
Pace, US EPA.

2! “New Clean Diesel Rule Major Step in Decade of Progress,” EPA Newsroom, Www.epa.gov.

22 Spreadsheet labeled “Fugitive Emissions factors diesel US Filt,” relayed to AERO Engineering from M. Ames of
Cambridge Environmental, September 30, 2005 via email.

¥ “Examination of the Multiplier Used to Estimate PM2.5 Fugitive Dust Emissions from PM10,” Thompson G.
Pace, US EPA.

* Correspondence with M. Ames of Cambridge Environmental, October, 2005. While the facility’s PTO currently
does not constrain the facility from simultaneous operation of Heaters no. 1 and 2, a new permit should contain that
limitation.

%% While there is no AAQS for VOC, that pollutant is regulated under source permitting requirements on the basis of
tons per year; therefore, annual emissions are estimated for it here.
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categories and the facility are also shown on Table 2-2. Tables A-1 through A-5 of Appendix A
detail the emission factors and rates for each of the facility's processes for the baseline
scenario.

2.5 Proposed SUP Scenario

This analysis simulates the facility's maximum potential impact under proposed physical
changes to each of the dryer stacks, i.e., height increases to 20 meters, and to heater no. 1's
stack, to a height of 6.0 meters. Maximum hourly rates for PM, s and PM,, emissions for this
and the baseline scenarios are calculated using total PM levels of 0.03 grains per dry standard
cubic foot (dscf). However, annual emissions derive from the assumption of an increase in
annual limitation for this proposed SUP scenario equal to 1.2 million tons, with apportionment to
each of Plant 1 and 2 at levels equal to 720,000 and 480,000 tons, respectively, while a new
daily limitation of 10,000 tons, total, decreases daily emissions from Plants 1 and 2.
Additionally, this scenario assumes the application of the Blue Smoke®© control system at a rate
of 99% to reduce emissions of PM,s and PM;, from the asphalt storage and load-out
processes.? Table 2-3 summarizes the differences in process limitations, controls and physical
configuration from the baseline scenario to the proposed SUP scenario.

Table 2-3. Difference between Baseline and Proposed SUP Conditions and Limitations.
Source Group Baseline Operation Proposed SUP Impact
Operation
Hot Mix Plants — 14 m. Height 20 m. Height Mitigation of impacts-
Stack Heights all pollutants.
Asphalt Heater 3 m. Height 6 m. Height Mitigation of impacts
Stack Height - all pollutants.
Plants 1 and 2 600 tons and 400 No change. -Hourly emissions
Hourly Throughput tons per hour, resp. change only through
emission controls and
tighter limits.
Plants 1 and 2 Daily | 14,400 tons and 6,000 tons and 4,000 Mitigation in total per
Throughput 9,600 tons per day, tons per day, resp. day emissions and
resp. impacts.
Total Facility Annual | 900,000 tons 1.2 million tons Increase in annual
Throughput emissions from all
source groups.
Asphalt Heater -125,000 gallons of -100,000 gais. No.2 oil. | -Reduction in all
no. 5 orno. 2. pollutants.
-No limit on -Limit on simultaneous | -Mitigation of
simultaneous operation required. impacts.
operation.

% Correspondence dated October, 20, 2005 via email, from M. Ames of Cambridge Environmental to M. Barrett of
Aero Engineering; with vendor’s description (R. Hoffman) of the capability of the Blue Smoke™ system to achieve
greater than 98% control of PM, ¢
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Table 2-3. Difference between Baseline and Proposed SUP Conditions and Limitations.

Source Group Baseline Operation Proposed SUP Impact
Operation
Load-out and Silo -No add-on controls. | -Blue Smoke™ at 99% | -Mitigation of fugitive
Storage control. PM, s and PM,.
Combustion -No add-on confrols. | -Add-on particulate -Mitigation of tailpipe

Emissions from » control, at 90% reduce. | PM 5 and PM 4,
Onsite Vehicles
-Commitment to use
jower sulfur fuel in
onsite equipment (to
500 ppm S) in 2006,
one year ahead of off-

road diesel rule’s effect.

-Reduction in tailpipe
SO, by 50%.

Fugitive Dust from -Best Management -Commitment to -50% reduction in

Paved Roads Practices. watering every two to fugitive PM, s and
three hours. PM;o.
-Unpaved section next | -Mitigation in fugitive
to Plant 2 to be paved. | PM,; and PM,.
Aggregate Handiing | -No controls. -Addition of enclosure -Mitigation in fugitive
around aggregate PM, 5s-and PM ..
transfer points around
Plant 2.
Asphalt Storage -No controls. -Addition of condensor | -Mitigation in PM; s
Tank to control VOCs and and PM;, and VOCs.

PM.

For the proposed SUP scenario, Table 2-4 shows the facility's and processes’ maximum
potential emission rates for each of the criteria pollutants (CO, NO,, PM, s, PM;, SO, and VOC),
and the corresponding emission release characteristics and source coordinates that were input
to AERMOD for each of the processes. Table 2-4 also shows the facility-wide and source
categories’ annual emissions for the proposed SUP scenario. Table 2-5 below summarizes the
differences in emissions on a ton-per-day and ton-per-year basis between the baseline and
proposed SUP scenarios, for pollutants with 24-hour ambient standards. These results show
that while tons-per-day of each pollutant will be reduced significantly for the revised proposed
SUP scenario, emissions on a ton-per-year basis increase or remain the same. These results
are expected considering the decrease in daily plant throughput that the revised proposed SUP
scenario reflects, and while the annual plant throughput increases significantly for the proposed
SUP scenario, proposed controls, lower sulfur fuels and more stringent emission limits mitigate
the resulting increase in annual emissions. Tables A-6 through A-9 detail emission rates for
each of the facility’s processes for the proposed SUP scenario.

Table 2-5. Daily and Annual Emissions (tons) for PM ; 5, PM and SO,
Baseline vs. Proposed SUP Scenario
PM 4 PM, ;s SO,
Daily Annual Daily Annual Daily Annual
Baseline 0.25 14 0.18 8 0.85 36
Proposed 0.09 14 0.07 9 0.37 43

7 For offiroad vehicles, PM ;o2 s and SO, emissions are assumed to be 50% and 66% lower, respectively, in the
baseline case than in modeling representative of the previous years’ operation. Baseline emissions represent an
operational year of 2006, without the limits and modifications for the proposed revised SUP. Therefore, due to the
staggered changes in diesel sulfur fuel oil that the on-road and off-road diesel rules will produce, even for the
baseline scenario, emissions for these sources will be lower than emissions for previous years.
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Emissions for wind erosion reflect the assumption that the stockpiles remain essentially the
same size in total acreage for both the baseline and proposed scenarios. Therefore, Table A-5
of the baseline scenario presents wind erosion emissions for both scenarios.

2.6 HAP Emissions for Proposed SUP Scenario

For each of the facility’s processes, emissions of HAPs were determined using AP-42 emission
factors for hot mix asphalt plants, MOBILE6.2 emission factors for onroad diesel trucks, and AP-
42 diesel engine factors for diesel-powered onsite equipment. The HAPs for which the ratios of
emission factors to SAAC guidelines are greatest for each source category were selected for full
impact evaluations with AERMOD (see Table A-10). These pollutants include formaldehyde,
acrolein, 1,3 butadiene, benzene, acetaldehyde, quinone and lead. Table 2-6 shows the
facility's and processes’ maximum potential emission rates for each of these pollutants, and the
facility-wide annual emissions for these pollutants for the proposed SUP scenario. Tables A-11
through A-13 in Appendix A detail each process’s HAP emission factors and inputs for each of
the plant, load-out and vehicle processes. Wind erosion and aggregate handling processes
have no emissions of HAPs.

2.7 Structure Downwash Dimensions

Downwash dimensions were input for the structures that influence each of the dryers’ and
Heater 1's plume behavior; these structure include the baghouse housings for Plants 1 and 2,
the lime silo, the asphalt storage silos for each of Plants 1 and 2, and the stone bins.
Dimensions for these structures derive from Cambridge Environmental's coordinates,?® while
the layout of structures also derives from inspection of ortho-photography of the site.”® No
downwash dimensions were input to AERMOD for the silo storage, load-out, yard, aggregate
handling, wind erosion and truck traffic emissions because these sources are defined as area or
volume sources; currently BPIP-PRIME and AERMOD do not have the capability to calculate
wake effects on area or volume sources.

The US EPA’s Building Profile Input Program with Prime® was applied to determine the height,
width, and length of down-washing structures, and distance to adjacent structures, for each of
the potential 36 wind directions.'

Table 2-7 lists each of the facility stack sources and the maximum projected height and width of
the structure affecting the source, as calculated by BPIP-PRIME. Appendix B includes a printed
listing of the BPIP-PRIME input and output files for this analysis.

Table 2-7. BPIP-PRIME Downwash Dimension Program’s calculations of Maximum

Height and Widths affecting each Stack, with Associated Structure Indicated.

Source Maximum Height Affecting Source Maximum Projected Width and
and Controlling Structure Associated Structure

Baghouse 1 19.9 m.: Plant 1 Storage Silos 33.9 m.. Stone Bins

Baghouse 2 19.9 m.: Plant 1 Storage Silos 64.7 m.. Stone Bins

Heater 1 19.9 m.: Plant 1 Storage Silos 33.9 m.. Stone Bins

2 Spreadsheet labeled “sources and buildings buildings,” relayed to Aero Engineering from M. Ames of Cambridge
Environmental, October 6, 2005.
» «GIS Data CD,” City of Alexandria, Spring, 2004 (Tile F2).

0 http://www.epa.gov/ttn/scram.
31 «User’s Guide to the Building Profile Input Program,” US EPA, October, 1993, www.epa.gov/ttn/scram. The
BPIP-PRIME program also determines the distance between adjacent structures for each wind orientation.
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AEROEngineering Services

2.8 Receptors

Significance impact levels are defined by federal guidelines for ambient air quality
standards analyses for each of the criteria pollutants; a source’s impacts do not have to be
reviewed against the AAQS in areas where its impacts fall below these significance levels.*
Table 2-8 below shows the significant impact levels for each of the criteria pollutants of this
analysis. Previous simulation of ambient impacts for this facility showed that for these
polluta?gs, impacts either fall below or are equal to significance levels at the two-kilometer
radius.

Table 2-8. Criteria Pollutants’ Significant Impact Levels (pg/cu.m.)

CcO NO, PM,s PM,, SO,
1-hr 8-hr Ann. | 24-hr Ann. | 24-hr Ann. 3-hr | 24-hr Ann.
2,000 500 1.0 5.0 1.0 5.0 1.0 25.0 5.0 1.0

The receptor grid of this analysis is defined in polar coordinates, with receptors placed at
300, 400, 500, 750, 1000, 1500 and 2000 meters distance, along every 10 degree radial
from the facility. Due north is equivalent to 0/360 degrees. Plant 1's baghouse stack
location represents (0,0) on the coordinate system. Discrete receptors were placed along
the facility’s fence line, and in areas between the fencline and the first radial ring, at
approximately 50-meter spacing.  Figure 2-2 also shows these discrete and fenceline
receptors. '

The AERMAP* processor was used to determine geographic elevations for all receptors
using United State Geological Services (USGS) digital e!evatlon models for the ‘Anacostia’
quadrangle and quadrangles for the surrounding areas® (‘Alexandria, VA-DC-MD,” ‘Mount
Vernon’ and ‘Fort Belvoir’). '

2.9 Nearby Source Contributions

Sources of NO,, PM;, and SO, provided by DEQ located within 10 kilometers from the
facility were reviewed for possible inclusion in the modeling analysis. Sources with
potential-to-emit levels less than the major source threshold of 100 tons per year were
eliminated. Additionally, major sources were eliminated when their ratios between actual
emissions and potential to emit were very low, and for which sources consist of boilers and
generators providing strictly backup power. Emissions from the Potomac River Generating
Station in Alexandria exceed major source thresholds and also show high annual capacity
factors; however, results of a separate analysis show that its emissions of NO,, PM;, and
SO, are insignificant beyond approximately 7 kilometers; distance between it and Virginia
Paving is greater than 8 kilometers. While its impacts may be slightly over significant
impact levels at the outer edge of this modeling domain, its permitted emission levels are
expected to decrease in the future as a result of VDEQ-issued Order by Consent.

32New Source Review Workshop Manual,” US EPA, October, 1990.

33 «Ambient Air Quality Analysis — Virginia Paving — Alexandria, Virginia,” Aero Engineering Services,
QOctober, 2005. See Table 3-4.

3 «pevised Draft for the User’s Guide for the AERMOD Terrain Preprocessor (AERMAP),” US EPA, April
24, 2004.

** Digital elevation model data are available in 7.5 minute quadrangles; AERMAP reads these data to
determine elevation and hill height scales for AERMOD processing. Digital elevation models were relayed to
AERO on November 3, 2004 by Steve Reiter of USGS via file transfer protocol.
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AEROEngineering Services

Consequently, only contributions by the nearby interacting major sources of the Covanta
municipal solid waste incinerator and Washington Gas Light Company, and the adjoining
US Filter plant, were included in this analysis. While annual emissions of SO, from
Covanta are very low compared to its potential to emit, its potential to emit may reflect
permitted combustion with oil and should therefore was included in the short-term analysis.
For both of the major facilities, annual and potential emissions of PMy, are very low; these
emissions were therefore not included. However, due to the proximity of US Filter, its
emissions of PM;;, NO, and SO, were also included. Table 2-9 lists these interacting
sources and their emission and exhaust parameters.

2.9 Minor and Area Source Contributions (Background Air Quality)

Background ambient air concentrations are attributable to the many minor and area sources
of pollutants in a given area.®® The existing background ambient concentrations of this
analysis derive from DEQ monitoring results for years 2002, 2003 and 2004%". For short-
term averaging periods, the analysis uses the highest-monitored concentration from the
nearest monitor within the three-year period. For annual averaging periods, the analysis
uses the average of annual observations over the three-year period. Table 2-10 shows the
resulting selected background concentrations for each of the criteria pollutants.®®

2.10 Meteorological Input Data

As US EPA guidelines stipulate, a period of analysis of five years is sufficient but necessary
to account for meteorological variability on impacts;*® therefore, this analysis will assess
compliance using for the full five-year period. Surface observations derive from the National
Weather Service's meteorological records for Ronald Reagan Airport for the years 2000
through 2004. Corresponding upper air measurements derive from the National Weather
Service's observations from Sterling, Virginia, the closest location for which upper air data
are available. Both sets of data were obtained through the National Climatic Data Center in
Asheville, North Carolina.** The AERMET preprocessor (Version 02222) *' was used to
process and merge these data prior to application of AERMOD, with VP’s coordinates
specified as the source location.

For input to the preprocessor AERMET, surface characteristics for the three-kilometer area
around VP were determined using terrain and surface features shown on theUSGS's
Alexandria and Annandale quadrangles.** Figure 2-3 shows how the sectors were divided;

36 “Appendix W to Part 51 — Guideline on Air Quality Models,” 40 CFR Ch. 1 (7-1-03 Edition).

%7 «“Virginia Ambient Air Monitoring 2003 Data Report,” Department of Environmental Quality (parallel report
for years 2002 and 2001), from www.state.deq.gov/airmon/publications.html.

*¥ Background values for HAPs are not included in this analysis.

3% «Appendix W to Part 51 — Guideline on Air Quality Models,” 40 CFR Ch. 1 (7-1-03 Edition).

“0 Five years of observations from each of the Ronald Reagan Airport and Sterling, Virginia stations were
transferred to AERO Engineering Services by Sharon Capps-Hill of the National Climatic Data Center on
March 14, 2005 through file transfer protocol.

1 “Revised Draft for the User’s Guide for the AERMOD Meteorological Preprocessor (AERMET),”
November, 1998. An updated version of AERMET (Version 04300) was released in mid-June of 2005.
However, due to the very recent date of that version’s release, this analysis uses data processed according to
version 02222. Personal correspondence with Warren Peters of US EPA indicates that AERMET Version
04300 produces meteorological data that for this analysis’s purposes that are equivalent to data from Version
02222. As suggested by Mr. Peters, the headers of the AERMET meteorological data file of this analysis were
modified to allow them to be read by AERMOD 04300.

“2 «“Alexandria Quadrangle,” Virginia-District of Columbia-Maryland, 7.5 Minute Series (Topographic-
Bathymetric), United States Geological Survey, 1994.
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sectors were selected to group areas with maximally common characteristics. Table 2-11
below shows the resulting land use apportionment per sectors, and Table 2-12 shows the
resulting sector values for albedo, surface roughness and Bowen ratio that were input to
AERMET. Selection of sectors and assignment of surface characteristics conforms to
guidance procedures stipulated for the AERMET preprocessor. Inspection of Figure 2-3
and Table 2-11 shows that the area within the three-kilometer radius circle around VP
encompasses land uses that are mixed, including water, deciduous forest, grassland and
urban settings.* :

Table 2-11. Land Use Types
Sector Degrees Deciduous
Water Forest Grassland Urban
1 301-76 0.05 0.45 0.25 0.25
2 76 -118 0.05 0.30 0.30 0.35
3 118 - 210 0.05 0.50 0.20 0.25
4 210 - 301 0.05 0.65 0.15 0.15

“ Although the area immediately surrounding the facility to the west and south is dominated by urban land
uses, urban land uses do not form a majority of the three kilometer area.
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Figure 2-3. Three Kilometer Radius for Purposes of Surface Classification
around Virginia Paving Facility.

210 to 301 degrees
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3. Results and Conclusions
3.1 Maximum Potential Impacts of Criteria Pollutants

Results of maximum short-term and annual impacts for CO, NO,, Lead, PM,s, PM,,, and
SO; are shown in Table 3-1 for the proposed SUP scenario for each of the five years of
simulation. Table 3-2 shows impacts from each of the facility's processes for the year
resulting with the highest total facility impact for each pollutant. Table 3-2 also shows the
receptor at which each process’s, and the facility’s maximum impact occurs. The maximum
impact of each source category frequently occurs at a different receptor than the receptor for
which the facility’s total impact occurs; therefore, each process’'s maximum impact does not
necessarily equal its contribution to the facility’'s maximum impact. Table 3-3 shows the
maximum short-term and annual impacts for the baseline scenario for each pollutant for the
year for which the proposed SUP scenario’s impacts are greatest.

Results show that for the proposed SUP scenario maximum impacts comply with the
respective AAQS for all pollutants except PM,s (annual) and SO, (3-hour). However,
maximum short-term impacts for the proposed SUP scenario are generally significantly
improved over the baseline scenario. Table 3-4 compares these impacts between the
baseline and proposed SUP scenario, showing the relationship between maximum impacts
and the AAQS for each of the pollutants except CO and lead (for which impacts are
significantly less than the AAQS).

Table 3-4. Summary of Maximum Impacts (ug/cu.m.) - Proposed SUP vs. Baseline.
N02 PM2_5 PM10 SOZ
Ann. 24-hr | Ann. 24-hr | Ann. 3-hr|  24-hr] Ann.
AAQS
100. | 65. | 15. | 150. | 50.| 1,300. ] 365. | 80.
Proposed SUP Scenario vs. Baseline Scenario - Impacts
63 vs. 74 58 16.2 | 124 vs. 30vs. | 1,392 vs. | 326 vs. 56 vs.
vs.125 vs.18 346 35 2,508 648 58.
Proposed SUP vs. Baseline - Ratio of Impact to Standard
<1 (both) <1vs. 1.1 vs. <1 vs. <1 1.1 vs. <1vs. <1
1.9 1.2 2.3 (both) 1.9 1.8 (both)

Four sets of contour plots display impacts for NO,, PM ,5, PM;, and SO, a) Figures 3-1
through 3-8 show plots of maximum total impacts for the baseline scenario, b) Figures 3-9
through 3-16 show plots of maximum total impacts for the proposed SUP scenario, c)
Figures 3-17 through 3-24 show plots of the total impacts for the proposed SUP scenario, as
a fraction of the total impacts for the baseline scenario, and d) Figures 3-25 through 3-32
show plots of the percent reduction in the facility’s contribution to impacts that the proposed
SUP scenario provides from the baseline scenario.  These figures show that exceedances
of PM ;5 and SO, occur in fairly limited areas.

3.2 Maximum Potential Impacts of HAPs
Table 3-5 shows the maximum potential short-term and annual facility impacts for HAPs.

Results show that for these pollutants, which represent the HAPs with the greatest potential
for exceedances, impacts comply with SAAC guidelines, in most cases with ample margin.




,AEROEngIneeﬂng Services

3.3 Conclusions

Based on the identified emissions and site characteristics, these AERMOD results show
that VP's proposed SUP scenario results in significant improvements in predicted air
quality adjacent to the facility. Areas of non-compliance for the proposed SUP scenario
are limited, occurring for PM, s and SO, for the annual and 3-hour time periods only, with
levels ranging to 10% over the AAQS.

Review of Table 3-2 shows that the hot oil heater represents a relatively large component
of total facility impacts for the pollutants which exceed the AAQS. Therefore, if additional
mitigation of impacts is required, potential remedies to achieve compliance might include,
for the hot oil heater, raising the stack height and a commitment to combustion of lower
sulfur fuel oil (below the 0.05% level), which would reduce PM, s and SO, impacts by this
source.

Comparison between observations on nine days from a PMo monitor located closely to this
site and the results of the AERMOD baseline scenario for these same nine days, shows
that the AERMOD results exceed observations for almost all days with a large margin (see
Table 3-6).  This suggests that application of AERMOD for the baseline and proposed
SUP scenarios, both of which derive from similar modeling configurations, provides results
of the maximum potential facility impacts while also assuring a margin of protection.

Table 3-6. PM,, Monitoring Results from Armistead Booth Park and Baseline
Scenario’s Predicted PM,, Result (micrograms per cubic meter).‘14
Date (2004) Primary Wind PM, Monitored Baseline Scenario’s PMyg
Direction Result Result at Monitor's
Approximate Location with
Background.*®
Aug. 6 N 18.9 44 to 44™
Aug. 9 SW - ENE 51.2 69 to 95
Aug. 10 S-8SW 665 = 71 to 81
Aug. 11 S- SSW 31.3 621078
Aug. 16 NNW - S 539 ~ 55 to 84
Aug. 17 S-SSwW 50.7 ’ 651075
Aug. 18 SSW-S 40.4 68 to 96
Aug. 23 N - SSW 56.4 8110 122
Aug. 24 S-ESE 70.8 63 to 127

4 «COA123Tables PM Monitoring Results PM10_TSP Results,” Relayed via e-mail from L. Sharma, City of
Alexandria to M. Barrett, AERO Engineering Services, February 16, 2006.

45 AERMOD results are for an arc extending from 20 to 60 degrees at the approximate distance of the monitor
from the model’s center point, i.e., 300 meters.

46 Modeling resuits equal less than one microgram per cubic meter at these locations, while maximum
background equals 44 micrograms per cubic meter.

3-2
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Total PMi2.5 short-term impacts including background (micrograms per cubic meter)

of the Baseline Scenario (year 2004).

Figure 3-1.
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Figure 3-2.

background (micrograms per cubic meter)
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of the Baseline Scenario (year 2001).
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Figure 3-3.
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Figure 3-4.

ts including background (micrograms per cubic meter)

of the Baseline Scenario (year 2001).

Total PM10 annual impac

200 300 400

100

-300 -200 -100

~400

METERS

3-10



Figure 3-5.
Total SO2 3-hour impacts including background (micrograms per cubic meter)

of the Baseline Scenario (year 2000).
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Figure 3-6.
Total SO2 24-hour

s including background (micrograms per cubic meter)

of the Baseline Scenario (year 2003).
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s including background (micrograms per cubic meter)
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cts including background (micrograms per cubic meter)

of the Baseline Scenario (year 2001).

Figure 3-8.
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Figure 3-9.
Total PM2.5 short-term impacts including background (micrograms per cubic meter)

for the Proposed SUP Scenario (year 2004).
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Figure 3-11.
Total PM10 short-term impacts including background (micrograms per cubic meter)
for the Proposed SUP Scenario (year 2001).
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Total PM10 annual impacts including background (micrograms per cubic meter)

for the Proposed SUP Scenario (year 2001).
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Figure 3-13.
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Total SO2 annual impacts including background (micrograms per cubic meter)

for the Proposed SUP Scenario (year 2001).
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Total NO2 annual impacts including background (micrograms per cubic meter)

of the Proposed SUP Scenario (year 2001).
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Figure 3-18
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Figure 3-19.
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Figure 3-20 .

Total PM10 annual impacts (background included) for the Proposed SUP

Scenario versus the Baseline Scenario (year 2001).
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Total SO2 3-hour Impacts (including background) for the Proposed SUP

Scenario versus the Baseline Scenario (year 2000).
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Figure 3-22.

Total SO2 24-hour Impacts (including background( of the Proposed SUP

Scenario (year 2003).
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Total SO2 Annual impacts (including background) of the Proposed SUP

Scenaric versus Baseline Scenario (year 2001).
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Figure 3-24.
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Percent reduction in facility's contribution to PM2.5 short-term impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2004).

Figure 3-25.
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Figure 3-26.
Percent reduction

in facility's contribution to PM2.5 annual impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2001).
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Percent reduction in facility's contribution to PM10 short-term impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2001).
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Figure 3-28.

s for the

t
Proposed SUP Scenario from the Baseline Scenario (year 2001).
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Figure 3-29.

ts for the

impac

lity's contribution to SO2 3-hour i

ion in faci
Proposed SUP Scenario from the Baseline Scenario (year 2000).
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igure 3-30.
Percent reduction in facility's contribution to SO2 24-hour impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2003).
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Figure 3-31.

Percent reduction in facility's contribution to SO2 annual impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2001).
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Figure 3-32.

Percent reduction in facility's contribution to NO2 annual impacts for the

Proposed SUP Scenario from the Baseline Scenario (year 2001).
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AppendixA Emission Calculations for Each Process Category and Scenario
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Appendix B BPIP-PRIME Downwash Dimensions




VIRGINTIA

BPIP (Dated: 04274)
DATE : 10/26/2005
TIME : 13:44:11
VIRGINIA

The p flag has been set for preparing downwash related data
for a model run utilizing the PRIME algorithm.

Inputs entered in METERS will be converted to meters using
a conversion factor of 1.0000. Output will be in meters.

UTMP is set to UTMN. The input is assumed to be in a local
X~Y coordinate system as oppocsed to a UTM coordinate system.

True North is in the positive Y direction.

Plant north is set to 0.00 degrees with respect to True North.

VIRGINIA
PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
(Output Units: meters)

Stack-Building Preliminary*

Stack Stack Base Elevation GEP** GEP Stack
Name Height Differences EQN1 Height Value

BAG1 20.00 T 0.00 48.56 65.00

BAG2 20.00 0.00 46.77 65.00

HTR 6.00 0.00 46.24 65.00

* Results are based on Determinants 1 & 2 on pages 1 & 2 of the GEP
Technical Support Document. Determinant 3 may be investigated for -
additional stack height credit. Final values result after
Determinant 3 has been taken into consideration.

** Results were derived from Equation 1 on page 6 of GEP Technical
Support Document. Values have been adjusted for any stack-building
base elevation differences.

Note: Criteria for determining stack heights for modeling emission

limitations for a source can be found in Table 3.1 of the
GEP Technical Support Document.

BPIP (Dated: 04274)



DATE 10/26/2005
TIME 13:44:11
VIRGINIA
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BPIP (Dated: 04274)
DATE : 10/26/2005
TIME : 20:32:54
VIRGINIA

BPIP PROCESSING INFORMATION:

The p flag has been set for preparing downwash related data
for a model run utilizing the PRIME algorithm.

Inputs entered in METERS will be converted to meters using
a conversion factor of 1.0000. Output will be in meters.

UTMP is set to UTMN. The input is assumed to be in a local
X-Y coordinate system as opposed tc a UTM coordinate system.

True North is in the positive Y direction.

Plant north is set to 0.00 degrees with respect to True North.

VIRGINIA
PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
(Output Units: meters)

Stack—-Building Preliminary*

Stack Stack Base Elevation GEP** GEP Stack
Name Height Differences EQN1 Height Value

BAGL 14.10 0.00 48.56 65.00

BAG2 14.60 0.00 46.77 65.00

HTR 3.00 0.00 46.24 65.00

* Results are based on Determinants 1 & 2 on pages 1 & 2 of the GEP
Technical Support Document. Determinant 3 may be investigated for
additional stack height credit. Final values result after
Determinant 3 has been taken into consideration.

** Results were derived from Equation 1 on page 6 of GEP Technical
Support Document. Values have been adjusted for any stack-building
base elevation differences.

Note: Criteria for determining stack heights for modeling emission

limitations for a source can be found in Table 3.1 of the
GEP Technical Support Document.

BPIP {(Dated: (04274)
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