Article 6 Air Quality Impact Analyses
Report for the Chesterfield Energy
Reliability Center

May 2025
ECT No. 230413-0800

VIRGINIA ELECTRIC AND POWER COMPANY
Chesterfield County, Virginia

Revision 2

June 2025

-c_
2409 Crabtree Boulevard, Suite 107

Raleigh, North Carolina 27604
www.ectinc.com



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

Document Review

The dual signatory process is an integral part of Environmental Consulting & Technology, Inc.'s
(ECT's) Document Review Policy No. 9.03. ECT documents undergo technical/peer review prior to
dispatching these documents to an outside entity.

This document has been authored and reviewed by the following employees:

Joshua Ralph Kathy Ferry

Author Peer Review

Si# M ’K@C@rg%

Signature Y

June 12, 2025 June 12, 2025

Date Date

y —4

’



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

Table of Contents

Section
1.0 Introduction
1.1 Project Overview
1.2 Project Location
1.3 Overview of Methodology
2.0 Project Emissions
2.1 Project Emission and Source Characteristics
2.1.1  Overall Methodology
2.1.2 Simple-Cycle Combustion Turbine
2.2 Auxiliary Sources

3.0 Air Quality Impact Assessment Methodology

3.1
3.2
3.3
34
3.5
3.6
3.7

2.2.1 Secondary Sources

Model Selection Discussion
Ambient Air Quality Standards
Meteorological Data

Receptor Grids

Building Downwash
Background Concentrations
Offsite Source Inventory

4.0 Modeling Results

4.1 Load Analysis Results
4.2 NAAQS Analysis Results
4.3  Air Toxic Model Results
5.0 Air Quality Impact Analyses Conclusion

6.0 References/Bibliography

Appendices

Appendix A—Site Plan
Appendix B—Modeling Support Data

Appendix C—Background Concentration Monitor Support Data

Page

eCr



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

List of Tables

Table 2-1. Worst-Case Data for Proposed Natural Gas-Fired Simple-cycle Turbine
Operation

Table 2-2. Worst-Case Data for Proposed Fuel Oil-Fired Simple-cycle Turbine Operation

Table 2-3. Summary of Modeled Stack Parameters and Emissions Rates for Natural Gas-
Fired Simple-cycle Turbine

Table 2-4. Summary of Modeled Stack Parameters and Emissions Rates for Fuel Oil-Fired
Simple-cycle Turbine

Table 2-5. Source Parameters and Criteria Pollutant Emissions Rates for Emergency
Equipment

Table 2-6. Source Parameters and Criteria Pollutant Emissions Rates for Secondary Fuel
Gas Heaters (Per Stack)

Table 3-1. National Ambient Air Quality Standards

Table 3-2. VA Significant Ambient Air Concentrations (SAAC)
Table 3-3. Meteorological Data Used in Running AERMET
Table 3-4. Summary of Background Concentrations

Table 4-1.Load Analysis Results - Natural Gas

Table 4-2. Load Analysis Results - Fuel Oil

Table 4-3. Short-term NAAQS Results - Natural Gas

Table 4-4. Short-term NAAQS Results - Fuel Gas

Table 4-5. Annual NAAQS Results

Table 4-6. Air Toxic 1-hour Model Results

Table 4-7. Air Toxic Annual Model Results

2-2

2-2

2-4
2-5

2-5
3-1
3-2
3-3

3-4

4-2
4-3

4-3

eCr



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

List of Figures
Figure 1-1. Project Location (Aerial) 1-23
Figure 1-2. Project Location (Topographical) 1-4

iv :

’



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

List of Acronyms and Abbreviations

°F degree Fahrenheit

pg/m?3 microgram per cubic meter

AAQS ambient air quality standards

ACFM actual cubic feet per minute

AERMAP AERMOD terrain preprocessing program

AERMET AERMOD meteorological preprocessing program

AERMIC AMS/EPA Regulatory Model Improvement Committee

AERMOD AERMIC model

AlG AERMOD Implementation Guide

AMS American Meteorological Society

BEEST Providence Engineering and Environmental Group, LLC, BEEST suite

Bhp brake-horsepower

BPIP Building Profile Input Program

BPIPPRM BPIP for PRIME

CAQT Critical Air Quality Threshold

CERC Chesterfield Energy Reliability Center

CFR Code of Federal Regulations

CPS Chesterfield Power Station

cT Combustion turbine

Dominion Virginia Electric and Power Company, d/b/a Dominion Energy Virginia (formerly
d/b/a Dominion Virginia Power)

DLN Dry Low NOx

ECT Environmental Consulting & Technology, Inc.

EPA U.S. Environmental Protection Agency

fps feet per second

ft feet

GAQM Guideline for Air Quality Models

GCP Good combustion practice

GeoTIFF geospatial tagged image file format

GEP good engineering practice

HAP hazardous air pollutant

HHV higher heating value

hr/yr hour per year

km Kilometer

kWe kilowatt-electric

lb/hr pound per hour

m meter

MECL Minimum Emission Compliance Load

MERP Modeled Emission Rate for Precursors

MMBtu/hr million British thermal units per hour

MRLC Multi-Resolution Land Characteristics Consortium

MW Megawatt

NAAQS National Ambient Air Quality Standards

NED National Elevation Dataset

NEI National Emissions Inventory

eCr



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

List of Acronyms and Abbreviations (continued, Page 2 of 2)

NERC
NO>
NOx
NSR
NWS
PMio
ppb

ppm
PRIME

PSD
SAAC
SCR
SER
SIP
S0,
SUSD
tpy
USGS
VA
VAC
VDEQ

North American Electric Reliability Corporation
nitrogen dioxide

nitrogen oxides

new source review

National Weather Service

particulate matter less than or equal to 10 microns in diameter
part per billion

part per million

plume rise model enhancements

prevention of significant deterioration
Significant Ambient Air Concentrations
selective catalytic reduction

significant emissions rate

state implementation plan

sulfur dioxide

startup/shutdown

ton per year

U.S. Geological Survey

Virginia

Virginia Administrative Code

Virginia Department of Environmental Quality

Vi

eCr



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

1.0 Introduction

1.1 Project Overview

Virginia Electric and Power Company, d/b/a Dominion Energy Virginia (Dominion, formerly d/b/a
Dominion Virginia Power), is proposing to install the Chesterfield Energy Reliability Center (CERC or
Project) at the existing Chesterfield Power Station (CPS). CERC will consist of four dual fuel simple-
cycle combustion turbines (CT) firing primarily pipeline quality natural gas, as well as having the
capability to fire No. 2 fuel oil with a maximum sulfur content of 15 ppm (fuel oil). Additionally, the
CTs will be capable of operating on an advanced gaseous fuel blend consisting of natural gas with up

to 10% hydrogen (H; fuel blend).

The Project will be considered a “major modification” under Title | of the Clean Air Act (CAA).
Dominion is applying to the Virginia Department of Environmental Quality (VDEQ) for a prevention
of significant deterioration (PSD) and minor stationary source air construction permit, as required by
VDEQ. VDEQ has U.S. Environmental Protection Agency (EPA) state implementation plan (SIP)-

approved PSD and minor stationary source air construction permit programs.

An application addressing the permitting requirements specified by VDEQ under the Virginia State
Air Pollution Control Board Regulations for the Control and Abatement of Air Pollution, Title 9,
Agency 5, Chapter 80, found in the Virginia Administrative Code (VAC) at 9 VAC 5-80 was submitted
August 1, 2023 and amended on August 20, 2024, September 26, 2024, March 3, 2025, and May 9,
2025.

This Air Quality Impact Analyses Report is being submitted in support of the Article 6 Minor New

Source Permit application.

eCr
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1.2 Project Location

The Project will be constructed in Chesterfield County approximately 6 km northeast of Chester,
Virginia, at the existing CPS, which is located at 500 Coxendale Road. The approximate central
location of the Project is 288,719.92 mE, 4,140,193.24 mN NAD 83 datum and in Zone 18
(37°23'3.98"N, 77°23' 11.25"W). Figures 1-1 and 1-2 present an aerial and a topographical map of the
site region, respectively. Appendix A contains a site plan showing the plant property, adjacent

roadways, and source locations.

- eCr
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1.3 Overview of Methodology

The effects on ambient pollutant concentrations are estimated using a dispersion model applied in
conformance to applicable guidelines. The methodology applied for these analyses is based on
policies and procedures contained in the US EPA Guideline on Air Quality Models (GAQM, 40 CFR
Part 51, Appendix W) and direction from the VDEQ's modeling staff.

Key elements of the analyses are as follows:
¢ Air quality modeling analyses for the Project sources for nitrogen dioxide (NOy), sulfur
dioxide (SO,), and particulate matter less than or equal to 10 microns in diameter (PMo) for

comparison to the National Ambient Air Quality Standards (NAAQS);

The averaging periods to be evaluated include 1-hour NO», Annual NOy, 1-hour SO, 3-hour
SOy, Annual SO>', and 24-hour PM;g;

e Ajr quality modeling analyses for toxic pollutants for the Project sources that exceeded their

respective Virginia (VA) air toxic exemption emission rates for comparison to their VA

Significant Ambient Air Concentrations (SAACs);?

Use of the latest version of AERMOD (v24142) with the regulatory default options to estimate

air quality impacts;

Use of five (5) years of meteorological data provided by VDEQ and processed using the most

recent version of AERMET (v24142); and

Use of a comprehensive receptor grid to capture the maximum off-site impacts from

maximum operations of the Project consistent with VDEQ guidelines.

Section 2 contains a description of the Project emissions. Section 3 presents a detailed description of
the modeling approach used in evaluating air quality impacts of the Project including model
selection criteria, good engineering practice stack height determination, refined modeling analyses,
and ambient air quality compliance. Section 4 presents the results of the analyses. Section 5

contains the conclusion to the air impact analyses. Appendix A contains the site plan. Appendix B

" On December 10, 2024, the U.S. EPA revised the secondary NAAQS for SO, to an annual standard of 10 parts per billion (ppb), averaged over 3 years.
2 Although air toxics modeling was performed, please note that it was not required. As discussed in Section 4.0 of the Application, the Project combustion sources are

all subject to NESHAP and thus exempt from the requirements of 9 VAC 5-60-300 et seq. by 9 VAC 5-60-300 C.4, while the remaining sources are below the applicable

emission rate thresholds in 9 VAC 5-60-300 C.1. Therefore, the Project is exempt from Virginia’s Air Toxics regulation.

. eCr
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provides the modeling support data. Appendix C provides the background concentration monitor

support data.
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2.0 Project Emissions

This section describes several aspects of the Project that are relevant for the air quality impact
analyses conducted in support of the air permit application including the Project components and

emissions.

2.1 Project Emission and Source Characteristics

2.1.1 Overall Methodology

The air dispersion modeling was conducted with emissions rates and flue gas exhaust
characteristics (flow rate and temperature) expected to represent the worst-case parameters among
the range of possible values for each of the proposed operating scenarios considered for the

Project.

The following subsections present stack parameters and emissions for the combustion turbines

(CTs), emergency generators, and fuel gas heaters.

2.1.2 Simple-Cycle Combustion Turbine

2.1.2.1 Normal Operation

Based on current Project design parameters, Dominion has applied for a permit that will allow
annual operation of each CT for 3,240 hours, of which 750 hours may be on fuel oil. Since CT
emission rates and flue gas characteristics for a given CT load vary as a function of ambient
temperature, data was derived for the following ambient temperatures and load scenarios for the
proposed CT:

. Ambient temperatures (107, 98, 59, 29, and -10°F).

) Natural gas: Five operating loads (100 percent (with and without evaporative cooling),

80 percent, 70 percent, 50 percent, and minimum emission compliance load (MECL).
. Fuel oil: Four operating loads (100 percent (with and without evaporative cooling), 80

percent, 70 percent, and MECL).

For each CT load in the modeling, the highest pollutant-specific emissions rate coupled with the
lowest exit temperature and exit velocity enveloped across all ambient temperatures were selected

to represent the worst case dispersion for each short-term load scenario.

. eCr
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The natural gas exit temperature and exit velocity associated with 100 percent load were used for

the annual averaging period analyses for both natural gas only and dual fuel operations. Emissions

representing worst case annual potential to emit were used. The potential annual emissions are

based on the following;:

. Natural Gas Only: 3,240 hours per year at 100 percent load with an additional 500

Startup/Shutdown (SUSD) events; and

. Dual Fuel: 2,490 hr/yr on natural gas and 750 hr/yr on fuel oil at 100% load with an

additional 380 SUSD events on natural gas and 120 SUSD events on fuel ail.

Tables 2-1 and 2-2 summarize worst-case emissions parameters for the CT over the five operating

loads for natural gas and four operating loads for fuel oil.

Parameter 100% 80% 70% 50% MECL
Stack height (ft) 125 125 125 125 125
Stack diameter (ft) 24.5 24.5 24.5 24.5 24.5
Exit temperature (°F) 850.0 850.0 850.0 850.0 850.0
Exit velocity (fps) 117.32 99.66 92.43 81.33 67.52
Pollutant emissions
per CT (Ib/hr)
NO; 23.30 19.00 17.20 14.10 10.30
SO>* 8.20 6.70 6.10 5.00 3.70
PM* 19.70 16.50 16.40 15.40 14.40
} Based on maximum natural gas short-term sulfur content of 1.0 gr S/100 scf
Source: ECT, 2025.
Parameter 100% 80% 70% MECL
Stack height (ft) 125 125 125 125
Stack diameter (ft) 24.5 24.5 24.5 24.5
Exit temperature (°F) 850.0 850.0 850.0 850.0
Exit velocity (fps) 127.01 110.83 105.20 94.81
Pollutant emissions per
CT (Ib/hr)
NO> 47.90 39.70 36.50 30.50
SO, 4.50 3.70 3.40 2.90
PM1q 44.80 44.80 45.00 44.60
Source: ECT, 2025.
—_— —
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2.1.2.2 Startup/Shutdown Operation

Startup/shutdown (SUSD) modeling was conducted for the pollutants with short-term averaging
periods that have elevated emissions combined with lower plume rise during SUSD conditions. The
pollutants and averaging periods evaluated include 1-hour NO, 1-hour SO, 3-hour SO, and 24-

hour PMyo.

For the SUSD scenarios, two stacks (same stack location) were used in the model to represent each
scenario and the associated averaging period. One stack represents the SUSD event, which is less
than an hour (30 minutes), and the other stack represents normal operation emissions during the
balance of time for the associated averaging period. Emission rates were calculated for each stack
(SUSD and Normal operation) and then source grouped to get a total impact for both stacks for the
full averaging period. SUSD emissions are based on the SUSD Ib/event emissions data provided by
the turbine vendor. Since emissions are higher for startup operations than for shutdown, the more
conservative startup case was modeled. For the “normal operation stack,” the worst-case load
identified in the load analysis runs was used for the balance of the averaging period when itis notin
startup mode. Tables 2-3 and 2-4 summarize the emissions rates for each pollutant for all startup
scenarios. All loads were modeled for the annual averaging period. Additional information is

included in Appendix B.

Startup Worst Case Load
1-hour 3-hour 24-hour Annual 1-hour 3-hour 24-hour
. . Average Average Average Average Average Average Average
Scenario Units Perio% Perio%l Perio%l Perio%l Perio% Perio% Perio%l
Parameters Parameters | Parameters | Parameters Parameters Parameters Parameters
Estd.
average ACFM 1,909,878 1,909,878 1,909,878 1,909,878 3,318,527 3,318,527 1,909,878
flow rate*
Estd.
average °F 850.0 850.0 850.0 850.0 850.0 850.0 850.0
stack temp.
NO2 Ib 52.00 11.65
SOz Ib 4.00 1.33 410 6.83
PM1o Ib 0.17 14.10
NO** ton 18.03
Ners ton 1.10

*Estimated flow rates calculated based on data provided by GE.
**Annual emissions based on 500 startups and shutdowns on natural gas per year.
Source: Dominion, 2025.

ECT, 2025.

2-3
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Startup Worst Case Load
1-hour 3-hour 24-hour Annual Average Average 1-hour 3-hour 24-hour
Scenario Units Average Average Average Period Period Average Average Average
Period Period Period Parameters Parameters Period Period Period
Parameters | Parameters | Parameters | (Dual Fuel - NG) | (Dual Fuel- FO) | Parameters | Parameters | Parameters
Estd.
average | ACFM 2,681,806 2,681,806 2,681,806 1,909,878 2,681,806 3,592,619 3,592,619 2,681,806
flow rate*
Estd.
average | o 850.0 850.0 850.0 850.0 850.0 850.0
stack
temp.
NO2 b 143.00 23.95
SO2 Ib 2.00 0.67 2.25 3.75
PMio b 0.88 43.67
NO2™ ton 13.70 12.30
NP ton 0.84 0.14

*Estimated flow rates calculated based on data provided by GE.
**Annual emissions based on 380 startups and shutdowns on natural gas per year and 120 startups and

shutdowns on fuel oil per year.

Source: Dominion, 2023.

ECT, 2025.

2.2

Auxiliary Sources

Since the performance data for the auxiliary equipment are not affected by ambient conditions, only

one set of parameters was modeled (i.e., stack parameters and emissions rates associated with

100-percent load).

The emergency diesel generators are expected to operate no more than 1 hour in a 24-hour period

per unit and 100 hr/yr per unit (operability testing) under non-emergency conditions, and no more

than 500 hr/yr total. The 1-hour NO, and 1-hour SO, modeled emission rates were based on the

annualized emissions associated with 100 hours of operability testing. The 24-hour PM1o and 3-hour

SO, modeled emissions were based on operating 1 hour within the averaging period. The modeled

annual emissions rates were based on 500 hr/yr for the assessment of annual modeled averaging

periods. Table 2-5 provides stack parameters and emissions rates for the emergency diesel

generators.

The fuel gas heater will be in operation any time a CT is operating on natural gas. The

18.8-MMBtu/hr fuel gas heater will consist of two burners, with a separate exhaust stack for each

burner. The fuel gas heater is being permitted to operate up to 8,760 hr/yr. Table 2-5 presents short-

term and annual emissions rates.

2-4
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Fuel oil- Stack Stack Exit Exit Emissions
. . . . NO2 SOz PM1o
Fired Height | Diameter | Temperature | Velocity
Source (F6) (ft) CF) (fps) 1-Hour | Annual | 1-Hour | 3-Hour |Annual | 24-Hour
(Ib/hr) (tpy) (Ib/hr) (Ib/hr) (tpy) (Ib/hr)
Emergency
generators 18 862.8 479.6 | 0.395¥ | 8.64* | 0.001¥ | 0.0174* | 0.013* | 0.0758
(per unit)
Fuel Gas
Heater 30 2 823.0 12.2 0.100 | 0.453 | 0.010 | 0.010 | 0.048 | 0.070
(per stack)
* Based on 500 hours per year
¥ Emission rate based on operating 1-hour in a 3-hour period
§ Emission rate based on operating 1-hour in a 24-hour period
¥The 1-hour NO2 and 1-hour SO2 modeled emission rates were based on the annualized emissions associated
with 100 hours of operability testing
Source: ECT, 2025.
2.2.1 Secondary Sources
In addition to the Project's fuel gas heater, the natural gas suppliers will have fuel gas heaters that
will be in operation any time natural gas is being supplied for the CTs. As they support the Project
they are included as secondary sources in the analyses. There will be three heaters described as
follows:
e one (1) 4 MMBtu heater
e two (2) 22 MMBtu heaters
Each heater will consist of two burners, with a separate exhaust stack for each burner. All three
heaters are presumed to operate up to 8,760 hr/yr. Table 2-6 presents short-term and annual
emissions rates.
. . Emissions
Fuel Gas | otack | Stack Exit Exit NO; 50; PM1o
Height | Diameter | Temperature | Velocity
Heater (t) (ft) F) (fps) 1-Hour | Annual | 1-Hour | 3-Hour | Annual | 24-Hour
(Ib/hr) (tpy) (Ib/hr) | (Ib/hr) (tpy) (Ib/hr)
4 -MMBtu/hr 30 1 300.0 8.1 0.0220 | 9.64E-02 | 2.35E-03 | 2.35E-03 | 1.03E-02 0.014
22 -MMBtu/hr 30 2 823.0 12.2 0.120 0.530 0.013 0.013 | 5.67E-02 0.077

Stack parameters and emissions are provided on a per stack basis.
Source: ECT, 2025.

2-5
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3.0 Air Quality Impact Assessment Methodology

The Article 6 dispersion modeling analyses were conducted for the Project under direction received
from VDEQ's Modeling Section. The following subsections present the procedures used for assessing
ambient air impacts from the Project’s emissions, and the standards to which the predicted impacts

were compared.

3.1 Model Selection Discussion

The most recent version of EPA's AERMOD model (currently v24142) was used for predicting

ambient impacts for each modeled pollutant.

3.2 Ambient Air Quality Standards

Modeled design value concentrations of criteria pollutants were used to demonstrate that the
Project, in addition to existing ambient concentrations of pollutants, will not cause a violation of any
NAAQS. The values of the NAAQS that were addressed for NO3, SO,, and PM1o are shown in Table 3-
1. Maximum modeled concentrations of the applicable toxic pollutants were compared with their

respective SAACs identified in the VA Air Toxics Rule, shown in Table 3-2.

. . NAAQS
Pollutant Averaging Period (pg/m’)
NO, 1-Hour 188
Annual 100
1-Hour 196
SO, 3-Hour 1,300
Annual 26
PMo 24-Hour 150
Source: 9VAC5-30
US EPA

eCr
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SAAC
Pollutant Averaging Period
Sl (Hg/m?)
Acrolein 1-hour 17.25
Annual 0.46
1-hour 62.50
Formaldehyde Annual 540
Arsenic 1-hour 10
Annual 0.4
Beryllium 1-hour 0.1
y Annual 0.004
. 1-hour 2.5
Cadmium Annual 0.1
1-hour 2.5
Ch i
romium Annual 0.1
1-hour 7.5
Lead
ed Annual 0.3
Manganese 1-hour 250
& Annual 10
Mercu 1-hour 2.5
Yy Annual 0.1
. 1-hour 5
Nickel Annual 0.2
Selenium 1-hour 10
Annual 0.4

Source: 9VAC5-60 Article 5

3.3 Meteorological Data

Guidance for air quality modeling recommends the use of one year of onsite meteorological data or

five years of representative off-site meteorological data. Dominion used representative off-site

meteorological data available from the National Weather Service (NWS) for the period of 2019-2023

in the analyses. The Surface meteorological data was collected at the NWS station at the Richmond

International Airport, which is approximately 9 miles NNE from the site, and the upper air data from

Sterling, Virginia. The meteorological data was provided by VDEQ and generated using the most

recent version of AERMET (24142). Table 3-3 summarizes identifying and location information for the

Richmond and Sterling stations.

3-2
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Meteor'ologlcal Latitude Longitude Base Elevation
Site (meters)
Richmond International Airport 37.5115 -77.3234 50
Sterling Virginia 38.9800 -77.4700 85

Source: ECT, 2025.

3.4 Receptor Grids

A comprehensive Cartesian receptor grid extending out to approximately 10 kilometers (km) from
the Project was used in the analyses to assess the maximum ground-level concentration of each air

contaminant.

The Cartesian receptor grid consists of the following receptor spacing, per VDEQ modeling guidance:

) Fence Line Receptors—Receptors placed on the Project fence line spaced 25 meters
apart.
o Extra Fine Receptors— Receptors at 50-meter spacings starting at the fence line and

extending to approximately 1,000 meters.
o Fine Receptors—Receptors at 100-meter spacings starting 1,000 meters from the
Project fence line receptors and extending to approximately 3,000 meters.

o Medium Receptors—Receptors at 250-meter spacings starting at 3,000 meters and

extending to approximately 10,000 meters.
AERMAP was used to define ground elevations and hill scales for each receptor. The property

boundary was used as the boundary to determine ambient air. The property boundary will be

fenced, and no receptors were placed within this boundary.

3.5 Building Downwash

The stack heights for Project emission sources will comply with Good Engineering Practice (GEP)

stack height regulations.

While the GEP stack height rules address the maximum stack height that can be employed in a
dispersion modeling analysis, stacks having heights lower than GEP stack height can potentially

result in higher downwind concentrations due to building downwash effects. AERMOD evaluates the

eCr
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effects of building downwash based on the plume rise model enhancements (PRIME) building
downwash algorithms. For the Project ambient impact analysis, the complex downwash analysis
implemented by AERMOD was performed using the current version of EPA’s Building Profile Input
Program (BPIP) for PRIME (BPIPPRM) (Version 04274 dated September 30, 2004). The EPA BPIPPRM
program was used to determine the area of influence for each building/structure, whether a
particular stack is subject to building downwash, the area of influence for directionally dependent

building downwash, and to generate the specific building dimension data required by the model.

3.6 Background Concentrations

For the NAAQS air quality analyses, representative background concentrations were included for
NO2, SOz, and PM1q, which was provided by VDEQ. Table 3-4 summarizes the air quality data from
the monitoring stations that were used for background concentrations. A discussion of the rationale

for the selected background monitors is provided in Appendix C.

Distance
Averaging Backgrour.1d . Station f
Pollutant - Concentration* Station ID . el
Period Location Proiect
/m3) )
(rg (km)
1-hour Season-
NO; hour-day 51-036-0002 | Shirley Plantation | 12.1 | SE
Annual 7.5
1-hour 7.9
SO 3-hour 8.9 51-036-0002 | Shirley Plantation | 12.1 SE
Annual 0.8
Carter Woodson
PMjq 24-hour 24 51-670-0010 Middle School 13.5 | SSE

* Background concentration for all pollutants and averaging periods are for 2022-2024.
Source: ECT, 2025

3.7 Offsite Source Inventory

VDEQ provided the inventory of nearby sources to include in the NAAQS analyses. The facilities

included in the cumulative modeling are provided in the electronic modeling files.

eCr
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4.0 Modeling Results

Three (3) criteria pollutants, NO2, SO, and PM1o, were modeled for the Article 6 analyses. The

background concentrations (described in Section 3.6) and nearby offsite sources (described in

Section 3.7) have been combined with the appropriate model design values, using the sum of these

values for comparison to the NAAQS. Additionally, eleven (11) toxic pollutants were modeled for the

Article 6 analysis. The maximum modeled concentrations of toxic pollutants have been compared

directly to the VA

4.1 Load Analysis Results

SAACs.

The Project was modeled for different worst-case turbine load scenarios (see Section 2). The results

of the turbine load analyses are provided in Table 4-1 and Table 4-2. The worst-case scenario for

each short-term pollutant and averaging period was used for blending in the subsequent

startup/shutdown NAAQS analyses. For annual, startup/shutdown emissions were paired with each

load scenario.

Maximum Modeled Concentration by Pollutant and Averaging Period (ug/m?3)
Load Scenario NO; (Tier 1) SO; PM1o
1-hr Annual 1-hr 3-hr Annual 24-hr
100 4.10 0.0149 1.44 1.35 0.00192 1.14
80 3.91 0.0168 1.38 1.23 0.00214 1.57
70 3.79 0.0170 1.34 1.20 0.00219 1.76
50 3.47 0.0174 1.23 1.16 0.00227 2.00
MECL 2.92 0.0167 1.05 1.06 0.00218 2.24

Source: ECT, 2025.
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Maximum Modeled Concentration by Pollutant and Averaging Period (ug/m3)

Load Scenario NO: (Tier 1) S0; PM1o
1-hr (Dll\xr;?:j:el) 1-hr 3-hr (Dﬁg?:::el) 24-hr

100 7.71 0.0177 0.72 0.69 0.00199 2.37

80 7.39 0.0196 0.69 0.64 0.00219 3.26

70 7.15 0.0199 0.67 0.61 0.00223 3.86
MECL 6.59 0.0195 0.63 0.56 0.00224 4.55

Source: ECT, 2025.

4.2

NAAQS Analysis Results

A cumulative modeling analysis was conducted for 1-hour and annual NO3, 1-hour, 3-hour and

annual SO, and 24-hour PM1,. In addition to the Project and secondary sources, nearby offsite

sources have been included in the cumulative modeling analysis, as explained in Section 3.7.

Background concentrations (Section 3.6) were also combined with the modeled design value

concentrations before comparison to the NAAQS.

The results of the cumulative NAAQS analysis are provided in Tables 4-3 through 4-5 below. The

short-term NAAQS results are provided in Table 4-3, for natural gas operation, and Table 4-4, for fuel

oil operation. The annual NAAQS results are provided in Table 4-5 for natural gas only and for dual

fuel operations. As shown in the tables, the NAAQS are not exceeded for any compound for any of

the modeled scenarios. This demonstrates that the Project will not cause or contribute to

exceedances of the 1-hour and annual NO», 1-hour, 3-hour and annual SO,, and 24-hour PM1g

NAAQS; therefore, the Project will not adversely impact the public health or welfare.

Maximum Monitored Maximum Percentage
Averaging Modeled Background Total NAAQS
Pollutant . . . . 3| of NAAQS
Period Concentration | Concentration | Concentration | (Ug/m?) (%)
(pg/m?) (pg/m3) (pg/m3)
NO; 1-hour 169.82* 169.82 188 90.33
50, 1-hour 136.73 7.9 144.63 196 73.79
3-hour 84.88 8.9 93.78 1,300 7.21
PMj1q 24-hour 32.73 24 56.73 150 37.82

* 1-hour NO2 background concentrations for hour of the day by season (ug/m?3) provided by VDEQ were
included in the model.
Source: ECT, 2025.
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Maximum Monitored Maximum Percentage
Averaging Modeled Background Total NAAQS
Pollutant . . . . 3| of NAAQS
Period Concentration | Concentration | Concentration | (Ug/m?) (%)
(pg/m?) (pg/m3) (pg/m3)
NO; 1-hour 169.83* 169.83 188 90.34
50, 1-hour 136.71 7.9 144.61 196 73.78
3-hour 84.87 8.9 93.77 1,300 7.21
PMjiq 24-hour 32.73 24 56.73 150 37.82

* 1-hour NO2 background concentrations for hour of the day by season (ug/m?3) provided by VDEQ were
included in the model.
Source: ECT, 2025.

Annual Maximum Monitored Maximum percentage
. Modeled Background Total NAAQS
Pollutant | Operating Concentration | Concentration | Concentration | (ug/m3 of NAAQS
Scenario Kg/m?) (%)
(pg/m?) (pg/m?) (pg/m3)
Natural
NO, Gas Only 11.86 7.5 19.36 100 19.36
Dual Fuel 11.86 7.5 19.36 100 19.36
Natural
50, Gas Only 4.32 0.8 5.12 26 19.69
Dual Fuel 4.32 0.8 5.12 26 19.69
Note:

-Natural Gas only results are based on each CT operating 3,240 hours per year on natural
gas with an additional 500 SUSD events on natural gas at each load scenario.
-Dual Fuel results are based on each CT operating 2,490 hr/yr on natural gas and 750 hr/yr

on fuel oil with an additional 380 SUSD events on natural gas and 120 SUSD events on
fuel oil at each load scenario.

Source: ECT, 2025.

4.3 Air Toxic Model Results?

An air toxics modeling analysis was conducted for the toxic pollutants where the Project emissions
exceeded their respective VA air toxic exemption emission rates for 1-hour and annual emissions.
(See Table B-24 in Appendix B of the Air Permit Application.) Both Project sources and existing
Chesterfield Power Station sources were included in the modeling. The highest modeled

concentration for each toxic pollutant was compared with their respective SAAC.

3 As previously noted, the Project is exempt from the Virginia Air Toxics Regulation and therefore air toxics modeling was not required.
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A summary of the 1-hour and annual air toxic analyses is presented in Tables 4-6 and 4-7,

respectively. The results show there are no exceedances of 1-hour and annual SAACs.* Therefore,

the Project demonstrates that it will not adversely affect human health.

Model

Maximum Concentration Percentage
1-Hour Model Percentage . of SAAC -
. SAAC . Project and .
Pollutant |Operating m? Concentration | of SAAC- Existin Project and
Scenario (Hg/m?) Project Project (%) X! o 5 Existing
(ng/m?) Facility 1 ¢ cility (%)
(pg/m?)
Acrolein Natural Gas | 17.25 0.0206 0.12% 2.21 12.81%
Fuel Oil 17.25 0.02057 0.12% 2.21 12.81%
Formaldehyde Natural Gas | 62.50 0.6226 1.00% 17.34 27.74%
Fuel Oil 62.50 0.21701 0.35% 17.34 27.74%
Arsenic Natural Gas 10 0.0002 0.00% 0.0033 0.03%
Fuel Oil 10 0.0080 0.08% 0.0081 0.08%
. Natural Gas 0.1 0.00001 0.01% 0.0001 0.10%
Beryllium -
Fuel Oil 0.1 0.00023 0.23% 0.0002 0.20%
Cadrmium Natural Gas 2.5 0.0013 0.05% 0.0027 0.11%
Fuel Oil 2.5 0.00349 0.14% 0.0036 0.14%
Chromium Natural Gas 2.5 0.0016 0.07% 0.0038 0.15%
Fuel Oil 2.5 0.0080 0.32% 0.0082 0.33%
Lead Natural Gas 7.5 0.0209 0.28% 0.0209 0.28%
Fuel Oil* 7.5 0.02089 0.28% 0.0209 0.28%
Manganese Natural Gas 250 0.0004 0.00% 0.2298 0.09%
Fuel Oil 250 0.57486 0.23% 0.5840 0.23%
Mercury Natural Gas 2.5 0.0003 0.01% 0.0006 0.02%
Fuel Oil 2.5 0.00087 0.03% 0.0009 0.04%
Nickel Natural Gas 5 0.0024 0.05% 0.0103 0.21%
Fuel Oil 5 0.00334 0.07% 0.0103 0.21%
Selenium Natural Gas 10 0.00003 0.00% 0.0073 0.07%
Fuel Oil 10 0.01818 0.18% 0.0185 0.18%

* Results are based on updated lead fuel oil emission factor of 5.13e% Ib/MMBtu based on the
maximum measured concentration for No. 2 fuel oil from the California Air Toxics Emission Factor
database and supported by site specific fuel oil analyses.

Source: ECT, 2025

4The maximum modeled facility-wide acrolein and formaldehyde concentrations result from an
existing, 50-hp propane-fired emergency engine that supports the microwave communications
tower. This engines is located on CPS property outside of the fenceline.
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. Model
Maximum Concentration Percentage
Annual SAAC Model Percentage Proiect and of SAAC -
Pollutant | Operating 3, | Concentration | of SAAC- J. . Project and
. (Hg/m?) . . Existing .
Scenario Project Project (%) - Existing
(ug/m?) Facility | ¢ cility (%)
- (ug/m?) J
. Natural 0.46 0.00009 0.02% 0.04 8.70%
Acrolein Gas Only
Dual Fuel 0.46 0.00008 0.02% 0.04 8.70%
Natural
2.40 0.00076 0.03% 0.32 13.33%
Formaldehyde | Gas Only ’ °
Dual Fuel 2.40 0.00070 0.03% 0.32 13.33%
. Natural 0.4 0.00001 0.00% 0.00003 0.01%
Arsenic Gas Only
Dual Fuel 0.4 0.00001 0.00% 0.00003 0.01%
. Natural | 54 0.00000 0.00% 0.00000 0.00%
Beryllium Gas Only
Dual Fuel 0.004 0.00000 0.00% 0.00000 0.00%
Natural
. . 0.079 0.00007 0.079
Cadmium Gas Only 0.1 0.00007 % s
Dual Fuel 0.1 0.00003 0.03% 0.00008 0.08%
Natural
0.1 0.00004 0.04% 0.00010 0.10%
Chromium Gas Only ? 0
Dual Fuel 0.1 0.00004 0.04% 0.00010 0.10%
Natural o o
Lead Gas Only 0.3 0.00002 0.01% 0.00004 0.01%
Dual Fuel* 0.3 0.00002 0.01% 0.00004 0.01%
Natural 10 0.00001 0.00% 0.00189 0.02%
Manganese | Gas Only
Dual Fuel 10 0.00031 0.00% 0.00206 0.02%
Natural 0.1 0.00001 0.01% 0.00002 0.02%
Mercury Gas Only
Dual Fuel 0.1 0.00001 0.01% 0.00002 0.02%
Natural 0 o
Nickel Gas Only 0.2 0.00006 0.03% 0.00014 0.07%
Dual Fuel 0.2 0.00006 0.03% 0.00014 0.07%
. Natural 0.4 0.00000 0.00% 0.00006 0.02%
Selenium Gas Only
Dual Fuel 0.4 0.00001 0.00% 0.00007 0.02%

* Results are based on updated lead fuel oil emission factor of 5.13e% Ib/MMBtu based on the
maximum measured concentration for No. 2 fuel oil from the California Air Toxics Emission Factor
database and supported by site specific fuel oil analyses.

Source: ECT, 2025

eCr

4-5



Article 6 Air Quality Impact Analyses Report for the CERC - Revision 2 | Virginia Electric and Power Company

5.0 Air Quality Impact Analyses Conclusion

The results of the Article 6 air quality modeling analyses demonstrate that the Project does not
cause or contribute to any exceedance of the NAAQS for NO», SO,, and PM;o and does not exceed

any of the VA SAACs.

Electronic modeling files were provided to VDEQ over a secure file transfer as part of this report. The
following summarizes the contents of the electronic files:

e AERMOD input and output files for Article 6 and toxics analyses

e Meteorological data used in the analyses

e BPIP input and output

. eCr
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GE - Natural Gas

NO2 1- S0O2 1- SO2 3-
hour hour hour
Exit Temperature| Exit Velocity [ Turbine 1
F fps
Startup
Start™? 850.000 67.52 52.00 4.00 1.33
Normal Operation® 850.000 117.32 11.65 4.10 6.83
1. Exhaust velocity for the MECL load from performance data provided by vendor and/or Dominion
2. Exit temperature for the MECL load from performance data provided by vendor and/or Dominion
3. Exit velocity and temperature for the 100% load from performance data provided by vendor and/or Dominion
PM10 24-
Exit Temperature| Exit Velocity hour
Turbine 1
F fps
Startup
Start*? 850.000 67.52 0.17
Normal Operation3 850.000 67.52 14.10
1. Exhaust velocity for the MECL load from performance data provided by vendor and/or Dominion
2. Exit temperature for the MECL load from performance data provided by vendor and/or Dominion
3.

Exit velocity and temperature for the MECL load from performance data provided by vendor and/or Dominion



NOx-Startup/Shutdown Modeling Calculations

Startup
Turbine 1
Total emission per event 52
Maximum 1-hour rolling average rate
during startup (Ib/hr) 52.00
Time (min) 30
Maximum NOXx during normal
operation - 100% (Ib/hr) 23.30
Scenarios
NOx - 1 hour
Turbine 1

Startup
NOx 1-hour (min) 60
Startup/Shutdown (min) 30.0
emissions (Ibs/hr) 52.00
Remaining Time (min) 30.0
emissions (Ibs/hr) 11.65
Start 52.00
Maximum
Normal Operation
100% with Evap Cooler 23.30

Total

Separate SU and normal operation Stacks
Turbine 1

Start
Startup 52.00

Remaining time in Normal Operation 11.65



PM10-Startup/Shutdown Modeling Calculations

Startup
Turbine 1
Total emission per event 4
Maximum 1-hour rolling
average rate during startup
(Ib/hr) 4.00
Time (min) 30
Maximum PM10 during
normal operation - MECL
(Ib/hr) 14.40
Turbine 1

Startup
PM10- 24hour (min) 1440
Startup/Shutdown (min) 30
Startup/Shutdown (hrs) 0.50
emissions 4.00
Remaining Time for Normal
Operation for Turbine 1 in
sequence (min) 1410
hours 23.50
emissions (Ib/event) 338.40
Scenarios
PM10 24-hr

Turbine 1
PM10 24-hour (min) 1440
Startup/Shutdown (min) 30.0
emisisons (Ib/event) 4.0
Remaining Time for Normal
Operation for Turbine 1
after startup (min) 1410.0
emissions (Ib/24-hr) 338.40

Separate SU and normal operation Stacks
Turbine 1

Startup
Startup 0.17
Remaining time in Normal
Operation 14.10



SO2-Startup/Shutdown Modeling Calculations

Startup
Turbine 1

Total emission per event 4.00
Maximum 1-hour rolling
average rate during startup
(Ib/hr) 4.00
Time (min) 30
Maximum NOXx during
normal operation - 100%
w/ Evap cooler (Ib/hr) 8.20
SO2 1-hr

Turbine 1

Startup

S0O2 1-hour (min) 60
Startup/Shutdown (min) 30
emissions (lbs/hr) 4.00
Remaining Time (min) 30.00
emissions (Ibs/hr) 4.10
SO2 3-hr

Turbine 1
SO2 3-hour (min) 180
Startup/Shutdown (min) 30.0
emisisons (Ib/event) 4.00
Remaining Time for
Normal Operation for
Turbine 1 after hot start
(min) 150.0
emissions (Ib/3-hr) 20.50
Scenarios
SO2 -1 hour

Separate SU and normal operation Stacks
Turbine 1

Start
Startup 4.00
Remaining time in Normal
Operation 4.10

SO2 3-hour
Separate SU and normal operation Stacks
Turbine 1
Start
Startup 1.33

Remaining time in Normal
Operation 6.83



GE - Fuel Ol

NO2 SO2 SO2
Exit Temperature| EXxit Velocity 1-hour 1-hour 3-hour
F fps
Startup
Start>? 850.00 94.81 143.00 2.00 0.67
Normal Operation® 850.00 127.01 23.95 2.25 3.75
1. Exhaust velocity for the 50% load from performance data provided by vendor and/or Dominion
2. Exit temperature for the 50% load from performance data provided by vendor and/or Dominion
3. Exit velocity and temperature for the 100% load from performance data provided by vendor and/or Dominion
. . . PM10
Exit Temperature| Exit Velocity 24-hour
F fps
Startup
Start™? 850.00 94.81 0.88
Normal Operation® 850.00 94.81 43.67
1. Exhaust velocity for the 50% load from performance data provided by vendor and/or Dominion
2. Exit temperature for the 50% load from performance data provided by vendor and/or Dominion
3.

Exit velocity and temperature for the MECL load from performance data provided by vendor and/or Dominion



NOx-Startup/Shutdown Modeling Calculations

Startup
Turbine 1
Total emission per event 143
Maximum 1-hour rolling average rate
during startup (Ib/hr) 143.00
Time (min) 30
Maximum NOXx during normal
operation - Base Load (Ib/hr) 47.90
Scenarios
NOXx - 1 hour
Turbine 1

Startup
NOx 1-hour (min) 60
Startup/Shutdown (min) 30.0
emissions (Ibs/hr) 143.00
Remaining Time (min) 30.0
emissions (Ibs/hr) 23.95
Start 143.00
Maximum
Normal Operation
100% with Evap Cooler 47.90

Total

Separate SU and normal operation Stacks
Turbine 1

Start
Startup 143.00

Remaining time in Normal Operation 23.95



PM10-Startup/Shutdown Modeling Calculations

Startup
Turbine 1
Total emission per event 21
Maximum 1-hour rolling
average rate during startup
(Ib/hr) 21.00
Time (min) 30
PM10 from worst case
scenario for Load analysis
(MECL) 44.60
Turbine 1

Startup
PM10- 24hour (min) 1440
Startup/Shutdown (min) 30
Startup/Shutdown (hrs) 0.50
emissions 21.00
Remaining Time for Normal
Operation for Turbine 1 in
sequence (min) 1410
hours 23.50
emissions (Ib/event) 1048.10
Scenarios
PM10 24-hr

Turbine 1
PM10 24-hour (min) 1440
Startup/Shutdown (min) 30.0
emisisons (Ib/event) 21.0
Remaining Time for Normal
Operation for Turbine 1
after startup (min) 1410.0
emissions (Ib/24-hr) 1048.10

Separate SU and normal operation Stacks
Turbine 1

Startup
Startup 0.88
Remaining time in Normal
Operation 43.67



SO2-Startup/Shutdown Modeling Calculations

Startup
Turbine 1

Total emission per event 2.00
Maximum 1-hour rolling
average rate during startup
(Ib/hr) 2.00
Time (min) 30
Maximum NOx during
normal operation - 100% w/
Evap cooler (Ib/hr) 4.50
SO2 1-hr

Turbine 1

Startup

SO2 1-hour (min) 60
Startup/Shutdown (min) 30
emissions (Ibs/hr) 2.00
Remaining Time (min) 30.00
emissions (Ibs/hr) 2.25
S02 3-hr

Turbine 1
SO2 3-hour (min) 180
Startup/Shutdown (min) 30.0
emisisons (Ib/event) 2.00
Remaining Time for Normal
Operation for Turbine 1
after hot start (min) 150.0
emissions (Ib/3-hr) 11.25

Scenarios
SO2 - 1 hour
Separate SU and normal operation Stacks
Turbine 1
Start
Startup 2.00
Remaining time in Normal
Operation 2.25
SO2 3-hour
Separate SU and normal operation Stacks
Turbine 1
Start
Startup 0.67

Remaining time in Normal
Operation 3.75



Truck trips per year calculations
1) Ash aling UAP to FFCP.
Tuck rps pr hou:

ks per year:
Truck s per year:

2) Ash haling - AP to Benetcal Use (8U)

Truck tips per day calculations
Ash g UAP to FFCP.

F Truck s per Hour: s
1 Working hours e day: 1
7 Truck s per day a0
52

11960

2) Ash haing - UAP to Benetcal Use (8U)

Tuck rps pr hou: 1 Truck s per hour:
houes per day: 1 Working hours e day: 1
Workig days per week: 7 Truck s per day 120
ks per year: £l
Truck s per year: 65520
3 Water trucks
Workig days per week: 7
Workng weeks per year: 52
VMT @107% of Heul Road Traffc, Low ADT: 2020
VMIT @10% o Haul Road Traff, Mecium ADT: ]
2. Haul Roads Data
. UAP Load Truck through FFCP Dropaft (Loaded Truck)
Seqment Seqmen Lenath (mies) Crasactorizatin SitLoada  Veice Soeed (moh) ‘Suporession Method
Ash Pckup and Ext trough UAP. 1 045 o aa % 25 mph or less watering & speed imit
UaP Entarce Road 2 02 gm S remove road deposits
From UAP Entrance Road to UAPILAP Wheel Wash Station 3 0z gm B remove road deposits
4 0z gm I wheel washing & remove deposits
s 0z gm I wheel washing & remove deposits
Dominian Enrance to FFCP Entry s 0z gm s wheel washing & remove deposits
FRCP Enrance to Phase 4 Entry 7 a8 W 25 mph or less watering & speed imit
rase 4 ® B 25 mph or less watering & speed imic
. Ash hauling UAP to FFCP (Unloaded Truck)
amert Seamert Lenath (mies) Craracterzaton SitLoadra  Veticl Soeed (moh) ‘Suporession Metrod
From FFCP Dropoff 0 FFCP Perimeter Road at Phase & o 012 unpaved (packed) s % 25 mph or less watering & speed it
Phase 4 Exi Poit o Wheel 10 045 unpaved (grave) a4 25 mph or fess watering & speed mit
Truck Wash to FFCP Entrance. m 008 paved (med ADT) 02 3 wheel washing & remove deposits
FRCP Enrance to Domnon Entrarce 6 089 paved (med ADT) 02 3 wheel washing & remove deposits
s 051 paved (med ADT) 02 3 wheel washing & remove deposits
4 077 paved (med ADT) 02 B wheel washing & remove deposits
From UAP Entrance Road to UAPILAP Wheel Wash Staton 3 020 paved (med ADT) 02 3 wheel washing & remove deposits
AP Entarce Road 2 015 paved (med ADT) 02 wheel washing & remove deposits
From UAP Entrarce o Ash Pickup 1 045 unpaved (packed) a4 25 mph or fess watering & speed mit
. Truek)
‘Segment Seamert SitLoadia  Veice Soeed (moh) ‘Suporession Method
Ash Pckup and Ext trough UAP. 1 aa % 25 mph or less watering & speed imic
AP Entance Road 2 02 gm2  zsmpnoress remove road deposits
From UAP Entrance Road to UAPILAP Wheel Wash Staton 3 02 gme  zsmpnoriess remove road deposits
Lt 4 0z gm S wheel washing & remove deposits
e 12 05 gme I wheel washing & remove deposits
CCR Dropoft n BU Bdg 13 as oW 25 mah o oss Snoed imit
CCR Dropof 0 8U Trck Wash 1 As oW 25 moh ar oss Snoed imit
From BU Buding to Conendale 15 016 paved (low AOT) 05 gme S Wheel washing & remove deposits
Covenak to Domiion Entance s 5L paved (med ADT) 0z gm I wheel washing & remove deposits
& Benefcial Reuse to UAP (BU Unloaded Truck)
amert Seamert Lenah (mies) Craracterzatin SitLoadra  Vetice Soeed (moh) ‘Suporession Metrod
Coverak to Domiion Entance s 051 paved (med ADT) 02 gm s wheel washing & remove deposits
077 paved (med ADT) 02 gm I wheel washing & remove deposits
From UAPILA 3 020 paved (med ADT) 02 25 mph or fess wheel washing & remove deposits
AP Entarce Ro: 2 015 paved (med ADT) 02 25 mph or less wheel washing & remove deposits
Road Entrance to COR Pickup. 1 045 unpaved (packed) B % 25 mph or tess watering & speed mit
& Watering Truck
. Dust control methods.
9. Data sources and assumptions for raffc data
et eng
42, Table 13212 o
o11,200 AT DOT databe: or AOT o1 500 - 5,000,
P42, Table 13221 %) \
3. Veicle Data
Vetice Tyoe Loaded weigh (tons) Data Souce
Ash hauling ek s Chestetiels Bass of Design. 50 13 densy, 10 13 capacty
Filhauing Chestetiels Bass of Design. 120 3 density, 10 13 capacy
Wate ruck (4000 ga capaciy) Represertatie truck renal (Herc Rertals) data
Watering tuck use Assumed watering ruck mieage fs 10% of b tuck raffc
4 Landfil and Ash Pond Equipmen (number per ares)
Equpment Type Landtl et ua Basisof Estimate
CAT 3L Excavator 1 NA ~AECOM Equpment Estinaton
Other Excavators 1 NA AECOM Equpment Estinaton
CompactorsiGraders 1 NA AECOM Equpment Estinaton
AT D6 Bk 1 NA 5 AECOM Equpment Esimaion
Miscalaneous 1 NA 1 AECOM Equpment Estinaton
(AT 963 Loader 1 NA 2 FrCP Phase 1 Apol
Note 1 LaP
5. Material Handing and Operating Schedule
1 BU Loadous Operaton
960M Wheel Loader 2
caT 745 T 2
Cakuaon Inous Ve Daa souce
Ste v s 62 mies oerbour Westhersoark com - Averane Westher in Chestetie. Vi
Ashdensity w0 b Common encineeriva assumotion
122 ooy Corverted vaue:
Ash meisure contrt 2 Beneficia Reuse of Goal Ash rom Doriion Energy Coal Ash Stes.
. docs/Coal_Ash. Recycling Feasibity_Assessmert oo
Hauing capaciy, ash ks 0 cvine Basis of Design Documers, AECOM
Loadg rae, UAP 10 FCCP tucksie Calculated Value
Aerua ate, UAP t0 FFCP e Y Calculated using inputs
) ash o BU 5200 oviyr ‘Charah Design Data, emission caluiation preadsheet 10120120
Total CCR Transparted. s Yy Summation of FECP and BU rows above.
Trucksi based 0 BU on arwal ate nc desin schecte tucksie Calculate using inputs (1ounded value usec)
Dy work schecte 0 hsiday Basis of Design Documers, AECOM
Weeky work schedule 7 daysiweek Basis of Design Documers, AECOM
Aerual vk schedide w2 e Worstcase assumption: design basis i 22 daysimorih

Working vefice speed, heavy equipment n UAP and FECP

20 mies per bour Ergineerig estimate

141,960
141960
141960
141960
141960
141960
141960

truckirps year  BPM30/VMT  IBPM-10/UMT  IhPM-2.5/\MT
141,960 753 2147 1

o
0130
0215

88888888

asae0s
72305
1805
141£05
ey

controled

171603

115603
ey
329608
362605
210605
31305
814608
611E08
preasy

24303
232605
309E05
236605
10705
axron
pruasy
B17E0S
150605

968E08
145605
376608
282608
196603

controled
emission tons
PM25 v

115604
azE08
806607
Bs8E08
515608
765608
200608
150608
azE08

201E06
390606

238608
355608
92307
692607
196E04



Short-term Emission Rates

Modeled emission Rate

PM30 PM10 PM2.5 PM30 PM10 PM2.5 Number of Modeled PM30 PM10 PM2.5
tons/day | tons/day | tons/day b/hr b/hr b/hr Volume sources b/hr b/hr b/hr
Segment Segment
Ash Pickup and Exit through UAP 1 4.87E-02 | 1.39E-02 | 1.39E-03 4.06E+00( 1.16E+00| 1.16E-01 74 5.49E-02| 1.56E-02| 1.56E-03
UAP Entrance Road 2 4.12E-04 | 8.23E-05 | 2.02E-05 3.43E-02 | 6.86E-03 | 1.68E-03 25 1.37E-03| 2.74E-04| 6.73E-05
From UAP Entrance Road to UAP/LAP Wheel Wash Station 3 5.49E-04 | 1.10E-04 | 2.69E-05 4.57E-02 | 9.15E-03 | 2.24E-03 35 1.31E-03| 2.61E-04| 6.41E-05
From Wheel Wash on Henricus to Coxendale at BU Entrance Road 4 6.06E-04 | 1.21E-04 | 2.97E-05 5.05E-02 | 1.01E-02 | 2.48E-03 143 3.53E-04 | 7.06E-05| 1.73E-05
Coxendale from BU Entrance Road to Dominion Entrance at Old Stage 5 2.77E-04 | 5.54E-05 | 1.36E-05 2.31E-02 | 4.62E-03 | 1.13E-03 85 2.72E-04| 5.43E-05| 1.33E-05
Dominion Entrance to FFCP Entry 6 4.78E-04 | 9.56E-05 | 2.35E-05 3.98E-02 | 7.97E-03 | 1.96E-03 176 2.26E-04| 4.53E-05| 1.11E-05
FFCP Entrance to Phase 4 Entry 7 1.20E-02 | 3.05E-03 | 3.05E-04 9.96E-01 | 2.54E-01 | 2.54E-02 72 1.38E-02| 3.53E-03| 3.53E-04
Ash Dropoff in Phase 4 8 5.98E-03 | 1.71E-03 | 1.71E-04 4.99E-01 | 1.42E-01 | 1.42E-02 26 1.92E-02| 5.47E-03| 5.47E-04
From FFCP Dropoff to FFCP Perimeter Road at Phase 4 9 4.04E-03 | 1.15E-03 | 1.15E-04 3.37E-01| 9.60E-02 | 9.60E-03 27 1.25E-02| 3.56E-03 | 3.56E-04
Phase 4 Exit Point to Wheel Wash 10 1.48E-02 | 4.22E-03 | 4.22E-04 1.23E+00| 3.51E-01 | 3.51E-02 82 1.50E-02| 4.29E-03 | 4.29E-04
Truck Wash to FFCP Entrance 11 1.64E-05 | 3.29E-06 | 8.06E-07 1.37E-03 | 2.74E-04 | 6.72E-05 20 6.85E-05| 1.37E-05| 3.36E-06
Coxendale from Intersection of LAP Entrance to BU Building 12 5.36E-05 | 1.07E-05 | 2.63E-06 4.47E-03 | 8.94E-04 | 2.19E-04 37 1.21E-04| 2.42E-05| 5.93E-06
CCR Dropoff in BU Bldg 13 1.14E-02 | 3.25E-03 | 3.25E-04 9.49E-01| 2.71E-01 | 2.71E-02 6 1.58E-01| 4.51E-02| 4.51E-03
CCR Dropoff to BU Truck Wash 14 1.14E-02 | 3.25E-03 | 3.25E-04 9.49E-01| 2.71E-01 | 2.71E-02 6 1.58E-01| 4.51E-02| 4.51E-03
From BU Building to Coxendale 15 4.09E-05 | 8.17E-06 | 2.01E-06 3.41E-03 | 6.81E-04 | 1.67E-04 24 1.42E-04| 2.84E-05| 6.97E-06




Annual Emission Rates

Modeled emission Rate

PM30 PM10 PM2.5 Number of Modeled PM30 PM10 PM2.5
tons/year | tons/year | tons/year Volume sources lb/hr lb/hr lb/hr
Segment Seagment
Ash Pickup and Exit through UAP 1 17.73 5.05 0.51 74 2.40E-01|6.83E-02| 6.83E-03
UAP Entrance Road 2 0.15 0.03 0.01 25 5.99E-03( 1.20E-03| 2.94E-04
From UAP Entrance Road to UAP/LAP Wheel Wash Station 3 0.20 0.04 0.01 35 5.71E-03| 1.14E-03 | 2.80E-04
From Wheel Wash on Henricus to Coxendale at BU Entrance Road 4 0.22 0.04 0.01 143 1.54E-03| 3.08E-04| 7.57E-05
Coxendale from BU Entrance Road to Dominion Entrance at Old Stage 5 0.10 0.02 0.00 85 1.19E-03| 2.37E-04 | 5.83E-05
Dominion Entrance to FFCP Entry 6 0.17 0.03 0.01 176 9.89E-04| 1.98E-04 | 4.85E-05
FFCP Entrance to Phase 4 Entry 7 4.35 1.11 0.11 72 6.04E-02| 1.54E-02| 1.54E-03
Ash Dropoff in Phase 4 8 2.18 0.62 0.06 26 8.38E-02|2.39E-02| 2.39E-03
From FFCP Dropoff to FFCP Perimeter Road at Phase 4 9 1.47 0.42 0.04 27 5.45E-02| 1.55E-02| 1.55E-03
Phase 4 Exit Point to Wheel Wash 10 5.39 1.54 0.15 82 6.57E-02|1.87E-02( 1.87E-03
Truck Wash to FFCP Entrance 11 0.006 0.0012 0.0003 20 2.99E-04|5.98E-05( 1.47E-05
Coxendale from Intersection of LAP Entrance to BU Building 12 0.020 0.0039 0.0010 37 5.28E-04| 1.06E-04 | 2.59E-05
CCR Dropoff in BU Bldg 13 4.15 1.18 0.12 6 6.91E-01|1.97E-01| 1.97E-02
CCR Dropoff to BU Truck Wash 14 4.15 1.18 0.12 6 6.91E-01|1.97E-01| 1.97E-02
From BU Building to Coxendale 15 0.01 0.0030 0.0007 24 6.20E-04| 1.24E-04| 3.04E-05
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Calculation of Uncontrolled Paved Road Total PM Emission Factors

Dominion Chesterfield CCR Project

Paved Road Surface
E =k (sL)*0.91*(W)"1.02
AP-42, 13.2.1.3, equation 1 (1/11)

1) Ash hauling UAP to FFCP
0.91 and 1.02 are exponents

E= emission factor (Ib/VMT)

k= particle size multiplier

sL = surface silt loading (g/m2)

W = average weight (tons) of the vehicles traveling the road
Road type Silt Loading (9/m2)

0.6 <500 ADT
0.2 500 - 5000 ADT

paved (low ADT)
paved (med ADT)

Particle size _multiplier (k)

AP-42, Table 13.2-1.1

Particle Size Range Ib/VMT
PM-2.5 0.00054
PM-10 0.0022
PM-15 0.0027
PM-30 0.0110

Paved Road (low ADT) - Loaded Truck (Ash)

Paved Road (med ADT) - Loaded Truck (Ash)

k= 0.011 k= 0.011
sL = 0.6 sL = 0.2
W = 315 W = 315
E (Ib/VMT) = 0.233 E (Ib/VMT) = 0.086

Paved Road (low ADT) - Unloaded Truck (Ash)

Paved Road (med ADT) - Unloaded Truck (Ash)

k= 0.011 k= 0.011
sL = 0.6 sL = 0.2
W = 19.35 W = 19.35
E (Ib/VMT) = 0.142 E (Ib/VMT) = 0.052

Paved Road (low ADT) - Water Truck

k= 0.011 k= 0.011
sL = 0.6 sL = 0.2
W = 15.74 (Average) W = 15.74 (Average)
E (Ib/VMT) = 0.115 E (Ib/VMT) = 0.042

Paved Road (med ADT) - Water Truck

Date of last update:

1/29/2001



Calculation of Uncontrolled Paved Road PM-10 Emission Factors

Dominion Chesterfield CCR Project

Paved Road Surface
E =k (sL)*0.91*(W)"1.02
AP-42, 13.2.1.3, equation 1 (1/11)

Particle size _multiplier (k)
AP-42, Table 13.2-1.1

Particle Size Range Ib/VMT

1) Ash hauling UAP to FFCP PM-2.5 0.00054
0.91 and 1.02 are exponents | PM-10 0.0022 |

E= emission factor (Ib/VMT) PM-15 0.0027

k= particle size multiplier PM-30 0.0110

sL = surface silt loading (g/m2)

W = average weight (tons) of the vehicles traveling the road

Road type Silt Loading (9/m2)

paved (low ADT) 0.6 <500 ADT

paved (med ADT) 0.2 500 - 5000 ADT

Paved Road (low ADT) - Loaded Truck (Ash)

k= 0.0022
sL = 0.6
W = 315
E (Ib/VMT) = 0.047

Paved Road (low ADT) - Unloaded Truck (Ash)

k= 0.0022
sL = 0.6
W = 19.35
E (Ib/VMT) = 0.028

Paved Road (low ADT) - Water Truck

k= 0.0022
sL = 0.6
W = 15.74 (Average)
E (Ib/VMT) = 0.023

Paved Road (med ADT) - Loaded Truck (Ash)

k= 0.0022
sL = 0.2
W = 315
E (Ib/VMT) = 0.017

Paved Road (med ADT) - Unloaded Truck (Ash)

k= 0.0022
sL = 0.2
W = 19.35
E (Ib/VMT) = 0.010

Paved Road (med ADT) - Water Truck

k= 0.0022
sL = 0.2
W = 15.74 (Average)
E (Ib/VMT) = 0.008

Date of lastupdate:  1/29/2001



Calculation of Uncontrolled Unpaved Packed Road Total PM Emission Factors
Dominion Chesterfield CCR Project

Unpaved Road - Packed Surface

E = k (s/12)"a)(W/3)"b) Particle size multiplier (k)
AP-42,13.2.2.1, equation 1la (11/06) AP-42, Table 13.2.2-2 (Industrial Roads)
Particle Size Range k (Ib/VMT) a b
PM-2.5 0.15 0.90 0.45

a and b are exponents PM-10 1.50 0.90 0.45
E= emission factor (Ib/VMT) PM-30 | 4.90 0.70 0.45 |
k= particle size multiplier
s= surface silt loading (%)
W = mean weight (tons) of vehicles on road

Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)

where:

E= emission factor for equation 1a or 1b

P = days in year with at least 0.01 in of rain
P= 115 days

Overall Emissions Equation
E =k (s/12)"a)(W/3)"b)* (365-P)/365)

Road type Silt Loading (%)
unpaved (packed) 8.4

Unpaved Road - Loaded Truck (Ash)

k= 4.90
a= 0.70
b= 0.45
W = 315
E (Ib/VMT) = 7.533

Unpaved Road - Unloaded Truck (Ash)

k= 4.90
a= 0.70
b= 0.45
W = 19.35
E (Ib/\VMT) = 6.049

Unpaved Road - Water Truck

k= 4.90
a= 0.70
b= 0.45
W = 15.74 (Average)
E (Ib/VMT) = 5.513

Date of last update:  1/29/2001



Calculation of Uncontrolled Paved Road PM-2.5 Emission Factors
Dominion Chesterfield CCR Project

Paved Road Surface
E = k (sL)"0.91%(W)"1.02
AP-42, 13.2.1.3, equation 1 (1/11)

Particle size_multiplier (k)
AP-42, Table 13.2-1.1

Particle Size Range Ib/VMT

| PM-2.5 0.00054 |
0.91 and 1.02 are exponents PM-10 0.0022
E= emission factor (Ib/VMT) PM-15 0.0027
k= particle size multiplier PM-30 0.0110
sL = surface silt loading (g/m2)
W = average weight (tons) of the vehicles traveling the road
Road type Silt Loading (g/m2)

0.6 <500 ADT
0.2 500 - 5000 ADT

paved (low ADT)
paved (med ADT)

Paved Road (low ADT) - Loaded Truck (Ash)

Paved Road (med ADT) - Loaded Truck (Ash)

k= 0.00054 k= 0.00054

sL = 0.6 sL= 0.2

W = 315 W = 315

E (Ib/VMT) = 0.0114 E (Ib/VMT) = 0.0042
Paved Road (low ADT) - Unloaded Truck (Ash) Paved Road (med ADT) - Unloaded Truck (Ash)
k= 0.00054 k= 0.00054

sL = 0.6 sL= 0.2

W = 19.35 W = 19.35

E (Ib/VMT) = 0.0070 E (Ib/VMT) = 0.0026
Paved Road (low ADT) - Water Truck Paved Road (med ADT) - Water Truck

k= 0.001 k= 0.001

sL = 0.6 sL= 0.2

W = 15.74 (Average) W = 15.74 (Average)
E (Ib/VMT) = 0.0056 E (Ib/VMT) = 0.0021

Date of last update:  1/29/2001



Calculation of Uncontrolled Unpaved Packed Road PM-10 Emission Factors
Dominion Chesterfield CCR Project

Unpaved Road - Packed Surface
E = k (s/12)"a)(W/3)"b)
AP-42,13.2.2.1, equation 1a (11/06)

Particle size multiplier (k)
AP-42, Table 13.2.2-2 (Industrial Roads)

Particle Size Range K (Ib/VMT a b
PM-2.5 0.15 0.90 0.45
a and b are exponents PM-10 | 1.50 0.90 045 |
E= emission factor (Ib/VMT) PM-30 4.90 0.70 0.45
k= particle size multiplier
s= surface silt loading (%)
W = mean weight (tons) of vehicles on road
Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)
where:
E= emission factor for equation 1la or 1b
P= days in year with at least 0.01 in of rain
pP= 115 days
Overall Emissions Equation
E =k (s/12)"a)(W/3)"b)* (365-P)/365)
Road type Silt Loading (%)
unpaved (packed) 8.4
Unpaved Road - Loaded Truck (Ash)
k= 1.50
a= 0.90
b= 0.45
W= 315
E (Ib/VMT) = 2.147
Unpaved Road - Unloaded Truck (Ash)
k= 1.50
a= 0.90
b= 0.45
W = 19.35
E (Ib/VMT) = 1.724
Unpaved Road - Water Truck
k= 1.50
a= 0.90
b= 0.45
W= 15.74 (Average)
E (Ib/VMT) = 1571
Date of last update:  1/29/2001



Calculation of Uncontrolled Unpaved Packed Road PM, s Emission Factors
Dominion Chesterfield CCR Project

Unpaved Road - Packed Surface

E = k (s/12)"a)(W/3)"b) Particle size multiplier (k)
AP-42,13.2.2.1, equation l1a (11/06) AP-42, Table 13.2.2-2 (Industrial Roads)
Particle Size Range k (Ib/VMT) a b
PM-2.5 | 0.15 0.90 0.45

a and b are exponents PM-10 1.50 0.90 0.45
E= emission factor (Ib/VMT) PM-30 4.90 0.70 0.45
k= particle size multiplier
s= surface silt loading (%)
W= mean weight (tons) of vehicles on road

Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)

where:

E= emission factor for equation 1a or 1b
pP= days in year with at least 0.01 in of rain
pP= 115 days

Overall Emissions Equation
E =k (s/12)"a)(W/3)"b)* (365-P)/365)

Road type Silt Loading (%)
unpaved (packed) 8.4

Unpaved Road - Loaded Truck (Ash)

k= 0.15
a= 0.90
b= 0.45
W = 315
E (Ib/VMT) = 0.215

Unpaved Road - Unloaded Truck (Ash)

k= 0.15
a= 0.90
b= 0.45
W = 19.35
E (Ib/VMT) = 0.172

Unpaved Road - Water Truck

k= 0.15
a= 0.90
b= 0.45
W = 15.74 (Average)
E (Ib/VMT) = 0.157

Date of last update:  1/29/2001



Calculation of Uncontrolled Unpaved Gravel Road Total PM Emission Factors

Dominion Chesterfield CCR Project

Unpaved Road - Gravel Surface
E = k (s/12)"a)(W/3)"b)
AP-42,13.2.2.1, equation la (11/06)

a and b are exponents

E= emission factor (Ib/VMT)

k= particle size multiplier

s= surface silt loading (%)

W= mean weight (tons) of vehicles on road

Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)

where:

E= emission factor for equation 1a or 1b

P = days in year with at least 0.01 in of rain
P = 115 days

Overall Emissions Equation
E =k (s/12)"a)(W/3)"b)* (365-P)/365)

Road type Silt Loading (%)
unpaved (gravel) 4.8

unpaved (gravel)

Particle size multiplier (k)
AP-42, Table 13.2.2-2 (Industrial Roads)

Particle Size Range K (Ib/VMT) a b
PM-2.5 0.15 0.90 0.45
PM-10 1.50 0.90 0.45
PM-30 | 4.90 0.70 0.45

8.4 From FFCP Phase 4 to Wheel Wash

Unpaved Road - Loaded Truck (Ash), gravel, 4.8% silt

k= 4.90
a= 0.70
b= 0.45
W= 315
E (Ib/VMT) = 5.091

Unpaved Road - Unloaded Truck (Ash), 4.8% silt content

k= 4.90
a= 0.70
b= 0.45
W= 19.35
E (Ib/VMT) = 4.089

Unpaved Road - Unloaded Truck (Ash), 8.4% silt content

k= 4.9
a= 0.7
b= 0.45
W= 19.35
E (Ib/VMT) = 6.049

Unpaved Road - Water Truck

k= 4.90
a= 0.70
b= 0.45
W= 15.74 (Average)
E (Ib/VMT) = 3.726

Date of last update:

1/29/2001



Calculation of Uncontrolled Unpaved Gravel Road PM-10 Emission Factors

Dominion Chesterfield CCR Project

Unpaved Road - Gravel Surface
E = k (s/12)"a)(W/3)"b)
AP-42,13.2.2.1, equation 1a (11/06)

a and b are exponents

E= emission factor (Ib/VMT)

k= particle size multiplier

s= surface silt loading (%)

W = mean weight (tons) of vehicles on road

Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)

where:

E= emission factor for equation 1la or 1b
P= days in year with at least 0.01 in of rain
P= 115 days

Overall Emissions Equation
E = k (s/12)"a)(W/3)"b)* (365-P)/365)

Road type
unpaved (gravel)
unpaved (gravel)

Silt Loading (%)

4.8

Particle size multiplier (k)
AP-42, Table 13.2.2-2 (Industrial Roads)

Particle Size Range K (Ib/VMT) a b
PM-2.5 0.15 0.90 0.45
PM-10 | 1.50 0.90 0.45
PM-30 4.90 0.70 0.45

8.4 From FFCP Phase 4 to Wheel Wash

Unpaved Road - Loaded Truck (Ash)

k= 1.50
a= 0.90
b= 0.45
W = 315
E (Ib/VMT) = 1.298
Unpaved Road - Unloaded Truck (Ash), 4.8% silt content
k= 1.50
a= 0.90
b= 0.45
W = 19.35
E (Ib/VMT) = 1.042

Unpaved Road - Unloaded Truck (Ash), 8.4% silt content

k= 15
a= 0.9
b= 0.45
W= 19.35
E (Ib/VMT) = 1.724
Unpaved Road - Water Truck

k= 1.50
a= 0.90
b= 0.45
W= 15.74 (Average)
E (Ib/VMT) = 0.950

Date of last update:

1/29/2001



Calculation of Uncontrolled Unpaved Gravel Road PM, s Emission Factors

Dominion Chesterfield CCR Project

Unpaved Road - Gravel Surface
E = k (s/12)"a)(W/3)"b)
AP-42,13.2.2.1, equation 1a (11/06)

a and b are exponents

E= emission factor (Ib/VMT)

k= particle size multiplier

s= surface silt loading (%)

W= mean weight (tons) of vehicles on road

Emissions adjustment due to natural mitigation
Eadj = E ((365-P)/365)
AP-42,13.2.2.1, equation 2 (1/11)

where:

E= emission factor for equation 1la or 1b
P= days in year with at least 0.01 in of rain
P= 115 days

Overall Emissions Equation
E = k (s/12)"a)(W/3)"b)* (365-P)/365)

Road type Silt Loading (%)
unpaved (gravel) 4.8

unpaved (gravel)

Particle size multiplier (k)
AP-42, Table 13.2.2-2 (Industrial Roads)

Particle Size Range k (Ib/VMT) a b
PM-2.5 | 0.15 0.90 045 |
PM-10 1.50 0.90 0.45
PM-30 4.90 0.70 0.45

8.4 From FFCP Phase 4 to Wheel Wash

Unpaved Road - Loaded Truck (Ash)

k= 0.15
a= 0.90
b= 0.45
W = 315
E (Ib/VMT) = 0.130

Unpaved Road - Unloaded Truck (Ash), 4.8% silt content

k= 0.15
a= 0.90
b= 0.45
W= 19.35
E (Ib/VMT) = 0.104

Unpaved Road - Unloaded Truck (Ash), 48.4% silt content

k= 0.15
a= 0.9
b= 0.45
W = 19.35
E (Ib/VMT) = 0.172
Unpaved Road - Water Truck

k= 0.15
a= 0.90
b= 0.45
W = 15.74 (Average)
E (Ib/VMT) = 0.095

Date of last update:

1/29/2001



Calculation of Emission Factors for Landfill and Upper Ash Pond Equipment

Operations
Dominion Chesterfield CCR Project

Calculation Inputs
Average equipment speed

Front End Loader 20 mph
Scraper 20 mph
10 hrs/day
7 days/wk
52.0 weeks/yr
Emission Factors for Grading Operations
AP-42,11.9 Table 11.9-1 (10/98)
E =0.040 (S)"2.5 PM
E = 0.6(0.051)(S)"2.0 PM-10
E =0.031(0.40)(S)*2.5 PM-2.5
where:
2.5, 2.0 and 2.5 are exponents
S= mean vehicle speed (mph)
E= emission factor (Ib/VMT)

Emission factors:
Front End Loader:

PM

S= 2.0

E (Ib/VMT) = 0.23
Scraper:

PM

S = 2.0

E (Ib/VMT) = 0.23

PM-10 PM, <
2.0 2.0
0.12 0.07

PM-10 PM, =
2.0 2.0
0.12 0.07



PM, PM-10 and PM, s Emissions from Landfill Operations
Dominion Chesterfield CCR Project

Equipment utilization rate: 2.0 mph
X 10 hrs/day
X 7 days/wk
X 52 wks/yr
= 7,280 VMT/yr
PM Emissions
Emission Control Control
Number of Speed Factor | Uncontrolled Emissions | Equipment | Efficiency Controlled Emissions
Equipment Units VMTlyr (mph) (Ibs/VMT)| (Ibs/hr) (tonslyr) (Ib/hr) (tonslyr)
CAT 330L Excavator 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
Other Excavators 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
CAT 12 G Motor Grader 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
CAT D611 Bulldozer 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
CASE 580 Rubber Tire Back Hoe 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
CAT 963 Loader 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
Totals 6 43,680 2.72 4.94 0.14 0.25
PM-10 Emissions
Emission Control Control
Number of Speed Factor [ Uncontrolled Emissions | Equipment | Efficiency Controlled Emissions
Equipment Units VMT/yr (mph) (Ibs/iVMT)|  (Ibs/hr) (tons/yr) (Ib/hr) (tons/yr)
CAT 330L Excavator 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
Other Excavators 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
CAT 12 G Motor Grader 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
CAT D611 Bulldozer 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
CASE 580 Rubber Tire Back Hoe 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
CAT 963 Loader 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.012 0.022
Totals 6 43,680 1.47 2.67 0.07 0.13
PM, 5 Emissions
Emission Control Control
Number of Speed Factor [ Uncontrolled Emissions | Equipment | Efficiency Controlled Emissions
Equipment Units VMT/yr (mph) (Ibs/VMT)[ (Ibs/hr) (tonsl/yr) (Ib/hr) (tonsl/yr)
CAT 330L Excavator 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
Other Excavators 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
CAT 12 G Motor Grader 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
CAT D611 Bulldozer 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
CASE 580 Rubber Tire Back Hoe 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
CAT 963 Loader 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.007 0.013
Totals 6 43,680 0.84 1.53 0.042 0.08




PM, PM-10 and PM, s Emissions from Upper Ash Pond Operations
Dominion Chesterfield CCR Project

Equipment utilization rate: 2.0 mph
X 10 hrs/day
X 7 days/wk
X 52 wks/yr
= 7,280 VMT/yr
PM Emissions
Emission Control Control
Number of Speed Factor | Uncontrolled Emissions | Equipment | Efficiency Controlled Emissions
Equipment Units VMT/lyr (mph) (Ibs/VMT)|  (Ibs/hr) (tonslyr) (Ib/hr) (tonslyr)
CAT 330L Excavator 2 14,560 2.0 0.23 0.45 1.65 Wetting 95% 0.02 0.082
Other Excavators 2 14,560 2.0 0.23 0.45 1.65 Wetting 95% 0.02 0.082
Compactors/Graders 2 14,560 2.0 0.23 0.45 1.65 Wetting 95% 0.02 0.082
CAT D6 Bulldozer 8 58,240 2.0 0.23 0.45 6.59 Wetting 95% 0.02 0.329
Miscellaneous 1 7,280 2.0 0.23 0.45 0.82 Wetting 95% 0.02 0.041
CAT 963 Loader 2 14,560 2.0 0.23 0.45 1.65 Wetting 95% 0.02 0.082
Totals 17 123,760 2.72 14.00 0.14 0.70
PM-10 Emissions
Emission Control Control
Number of Speed Factor | Uncontrolled Emissions | Equipment [ Efficiency | Controlled Emissions
Equipment Units VMT/lyr (mph) (Ibs/VMT)|  (Ibs/hr) (tonslyr) (Ib/hr) (tonslyr)
CAT 330L Excavator 2 14,560 2.0 0.12 0.24 0.89 Wetting 95% 0.01 0.045
Other Excavators 2 14,560 2.0 0.12 0.24 0.89 Wetting 95% 0.01 0.045
Compactors/Graders 2 14,560 2.0 0.12 0.24 0.89 Wetting 95% 0.01 0.045
CAT D6 Bulldozer 8 58,240 2.0 0.12 0.24 3.56 Wetting 95% 0.01 0.178
Miscellaneous 1 7,280 2.0 0.12 0.24 0.45 Wetting 95% 0.01 0.022
CAT 963 Loader 2 14,560 2.0 0.12 0.24 0.89 Wetting 95% 0.01 0.045
Totals 17 123,760 1.47 7.57 0.07 0.38
PM, s Emissions
Emission Control Control
Number of Speed Factor | Uncontrolled Emissions | Equipment | Efficiency Controlled Emissions
Equipment Units VMT/yr (mph) (Ibs/VMT)| (Ibs/hr) (tonslyr) (Ib/hr) (tonslyr)
CAT 330L Excavator 2 14,560 2.0 0.07 0.14 0.51 Wetting 95% 0.01 0.026
Other Excavators 2 14,560 2.0 0.07 0.14 0.51 Wetting 95% 0.01 0.026
Compactors/Graders 2 14,560 2.0 0.07 0.14 0.51 Wetting 95% 0.01 0.026
CAT D6 Bulldozer 8 58,240 2.0 0.07 0.14 2.04 Wetting 95% 0.01 0.102
Miscellaneous 1 7,280 2.0 0.07 0.14 0.26 Wetting 95% 0.01 0.013
CAT 963 Loader 2 14,560 2.0 0.07 0.14 0.51 Wetting 95% 0.01 0.026
Totals 17 123,760 0.84 4.34 0.042 0.22




Appendix C  Background Concentration Monitor
Support Data
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C1. Introduction

In order to complete the Article 6 modeling analyses, background concentrations for NO,, SO», and

PMio are needed. The following monitors were reviewed for this data.

C2. Background NO; Monitor

The Charles City County Shirley Plantation NO, monitor was selected as a conservatively
representative and appropriate background monitor to represent NO, background concentrations
for the Project. It is the closest monitor to the Project at approximately 8 miles east-southeast along
the James River. The monitor is located directly downwind from Hopewell and as a result captures

the heavy industrial impact of that area.

To characterize 1-hour background NO; values, data for the most recent three-year average (2022-
2024) of the 98th percentile 1-hour monitor values by season and hour-of-day was obtained from
VDEQ. The use of variable background 1-hour NO, monitor data conforms with US EPA guidance.
The US EPA guidance suggests that the season and hour-of-day combination be based on the 3rd
highest values to represent the 98th percentile. The resultant matrix of ninety-six (96) season and
hour-of-day 1-hour NO, monitor values were used in AERMOD for the 1-hour NO, modeling
analyses. The season and hour-of-day NO, monitor values are summarized in Table C-1. Table C-4

provides the NO, annual background concentration.

3-yr Sea/Hr 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00
Winter 30.08 35.97 35.78 32.46 34.03 36.10 34.72 37.35 35.47 34.09 28.70 24.94
Spring 32.52 35.97 29.52 23.88 17.92 26.07 22.18 27.01 23.50 21.62 18.74 12.22

Summer 37.73 29.27 35.66 36.10 32.15 27.32 23.50 25.63 20.93 16.17 12.78 14.29

Fall 20.93 20.24 21.06 17.80 20.12 19.43 20.24 21.37 25.63 26.38 24.94 16.48

3-yr Sea/Hr 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

Winter 2394 | 20.87 | 19.93 | 18.05 | 22.81 22.81 2532 | 2776 | 2613 | 3052 | 26.01 26.70
Spring 12.22 10.78 11.84 10.59 10.78 12.72 18.30 22.75 21.87 20.37 23.94 27.39
Summer 11.09 9.65 9.71 10.03 12.53 16.92 15.98 21.68 33.46 29.95 32.59 30.46
Fall 19.36 13.47 12.47 9.71 11.53 15.79 19.55 26.01 20.30 20.12 19.36 23.63
Source: VDEQ, 2025
ECT, 2025
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C3. Background SO; Monitor

The Charles City County Shirley Plantation SO, monitor was selected as a conservatively
representative and appropriate background monitor to represent SO, background concentrations
for the Project. It is the closest monitor to the Project at approximately 8 miles east-southeast along
the James River. The monitor is located directly downwind from Hopewell and as a result captures

the heavy industrial impact of that area. Table C-4 provides the SO, background concentration.

C4. Background PM1o Monitor

The Hopewell Carter Woodson Middle School PM1g monitor was selected as a conservatively
representative and appropriate background monitor to represent PM1o background concentrations
for the Project. It is the closest monitor to the Project approximately 8 miles south-southeast in the
city of Hopewell and is located near the industrial area of the city. Table C-4 provides the PM1g

background concentration.

C5. Additional Considerations

These monitor selections are supported by consideration of the population density and the

countywide emissions as follows.

C5.1 Population Density

The Project is to be located in eastern Chesterfield County, approximately 6 km northeast of the
nearest census designated place (CDP) called Chester, Virginia. The population of Chester was
compared to the population of the location of the monitor station or the nearest city where the
proposed monitor stations are located. Table C-2 presents a comparison of population data for
Chester and the City of Hopewell, Virginia. As shown on Table C-2, the population size of Hopewell is

similar to Chester.

Air emissions associated with population density (e.g., automobile traffic) and corresponding
ambient air concentrations monitored by the stations will be similar to or greater than emissions
associated with population density expected to exist near the Project. Therefore, each proposed

monitoring station offers a conservative estimate for emissions associated with population density.
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. Nearby City Population Estimate
Location Pollutant city County for Year 2020
Project Site Chester Chesterfield 23,414
Shirley Plantation | NO2, SO, | Hopewell '”derc’i;dent 23,033
Carter Woodson Independent
Middle School PMig Hopewell City 23,033

Source: https://www.census.gov/quickfacts/

Source: ECT, 2025.

C5.2 Countywide and Stationary Source Emission

Air emissions rate data for each of the counties or city of interest were obtained from EPA’s National

Emissions Inventory (NEI) Database through EPA's Air Emissions Inventories

(https://www.epa.gov/air-emissions-inventories). The emission sources in the NEI are consolidated

into four data categories: point source, nonpoint, on road mobile, and nonroad mobile emissions for

2020. Table C-3 summarizes total air emissions for each county for the pollutants of concern (NO,,

SO,, and PM1o). An emissions density value (ton per square mile [T/mi?]) was calculated to assist in

the comparison. For the Shirly Plantation monitor site, the emissions from the City of Hopewell were

used to calculate the emissions density value as the monitoring site is located directly north of

Hopewell and was sited to capture emissions, including those associated with industry, from that

area.

County
. NO SO PMjo*
Location Pollutant| County Area 2 2 1°
(mi2) tpy | T/mi2 |tpy |T/mi?| tpy |T/mi?
Project — Chesterfield 424 4,853| 11.45 |788| 1.86 |4,587| 10.82
Shirley Plantation NO2, SO2 | Hopewell 11 3,766 (342.36| 274 | 24.91 | 759 | 69.00
Carterwsoci‘isool” Middile PMic | Hopewell 11 3,766|342.36| 274 | 24.91 | 759 | 69.00

Note:  mi? =square mile.

T/mi? =ton per square mile.

*Filterable and condensable
Source: ECT, 2025
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https://www.census.gov/quickfacts/

Cé6.

Summary

For the Article 6 analyses, background data from the monitoring site in Charles City County (Shirley

Plantation - ID 51-036-0002) for NO; and SO; and in Hopewell (Carter Woodson Middle School ID 51-

670-0010) for PM1o were selected.

Table C-4 provides a summary of the background values for each monitor.

. . Background Monitor Concentration* (ug/m?3)
Poll M N M ID
oflutant onitor Name onitor 1-Hour 3-Hour 24-hour | Annual
NO; Shirley Plantation 51-036-0002|(See Table C-1) - -- 7.5
SO, Shirley Plantation 51-036-0002 7.9 8.9 -- 0.8
PM1g Carter Woodson Middle 51-670-0010 3 B 24 B
School

* Background concentration for all pollutants and averaging periods are for 2022-2024.

Source: ECT, 2025.
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