Dominion Resources Services, Inc. h

5000 Dominion Boulevard. Glen Allen, VA 23060 -
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November 9, 2016
BY: OVERNIGHT MAIL

Karen Irons, Program Manager
Air Quality Permits Program
1800 Washington Boulevard
Baltimore, MD 21230-1720

Re: Dominion Cove Point, Eastern Market Access Project
Proposed Charles Compressor Station

Air Quality Permit to Construct Application

Ms. Irons;

Please find enclosed for your review an Air Quality Permit to Construct Application regarding
the Dominion Cove Point LNG, LP (DCP) Eastern Market Access (EMA) Project at the
proposed Charles Compressor Station located in Bryans Road, Charles County, Maryland. DCP
is proposing to install one (1) Solar Mars 90 compressor turbine at 13,220 horsepower (HP) at
ISO; one (1) Solar Taurus 70 compressor turbine at 11,150 HP at ISO; one (1) 1,070 HP
Caterpillar G3512 emergency generator; and one (1) 5.25 MMBtu/hr utility boiler. Both of the
proposed compressor turbines will be equipped with selective catalytic reduction (SCR) and
oxidation catalysts to reduce air emissions and the proposed facility will also include a 13,000
gallon ammonia storage tank, a 2,500 gallon accumulator storage tank, and a 1,000 gallon
hydrocarbon tank.

Please note that the air quality dispersion model electronic files (input and output files) for the
Air Quality Impact Analysis will be submitted to you under separate cover for review by MDE
staff upon your request. If you have any questions or further concerns regarding this submittal,
please contact Gary Comerford any time at (804) 316-2188 or at gary.a.comerford@dom.com.

Sincerely,

Tedetizforole

Amanda B. Tornabene
Director, Energy Infrastructure Environmental Services

Enclosures:  Air Permit to Construct Application
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1.0 INTRODUCTION

1.1. Project Overview

Dominion Cove Point LNG, LP (D’onﬂnibﬁ) is seeking authorization from the Federal
Energy Regulatory Commission (FERC or Commission) pursuant to Section 7(c) of the
Natural Gas Act to construct, install, operate, and maintain the Eastern Mark Access
Project (EMA Project). The purpose of the EMA Project is to permit Dominion to
transport an incremental volume of approximately 290,000 dekatherms per day of
natural gas. As part of the Eastern Market Access Projéct and in order to boost
pressures on Dominion’s transmission pipeline system, Dominion is proposing to
construct and operate one Solar Mars 90 compressor turbine (13;220 hp (I80))-and one-
Solar Taurus 70 compressor turbine (11,150 hp (ISO)) at a new compressor Station in
the census designated place_of Bryans Road, Charles County, and known as the Charles
Compressor Station. The Charles Compressor Station (CS) will be a new natural gas
transmission facility covered by Standard Industrial Classification (SIC) 4922
Ancillary project ermission sources include one (1) 1,070 hp (7_'5__0:kW_) Caterpillar G3512
emergericy generator, one (1) 5.25 MMBtu/hr natural gas fired wutility boiler, one (1)
13,000 gallon ammonia storage tank, one (1) 2,500 gallon accumulator storage tank,
-and a 1,000 gallon hydrocarbon tank.

1.2 Application Summary

The. Charles Compressor Station .(Project or Charles Station) is a proposed minor
stationary source (as defined under the Prevention of Significant Deterioration of Air
Quality (PSD) and Title V rules) located in Charles County, Maryland. As demonstrated
in Section 3 of this applicition, the proposed project is not subject to major source air
permitting requirements.

The Project will be located. in census designated place of Bryans Road, Charles County,
which is part of the National Capital Intrastate Air Quality Control Region in Maryland.
and Virginia. Charles County is considered attainment or unclassifiable for all criteria
pollutants with the exception of ozone, which is considered marginal nonattainment for
the 2008 8-hour ozone standard.

The proposed project involves the .installation of new emission units and will be
considered a4 minor source with respect to New Source Review (NSR) permitting
requirements at COMAR 26.11.17 and Title V major source permitting requirements at
COMAR 26.11.03. This Permit to Construet (PTC) Application package per COMAR

Dominion Cove Point LNG, LP 1-1 Charles Compressor "S_ta't_iqn.



26.11.02.11 is designed to address the air regulatory requirements of Maryland
Department of the Environment (MDE). As such, Dominion is submitting. an initial
minor source State Facility air permit application for the new Charles Compressor
Station. The new Solar Mars 9o and Taurus 70 combustion turbines will be subject to
40 CFR 60 Subpart KKKK, New Source Performance Standards for Stationary Gas
Turbines as well as the applic’abl'e state regulations as oiutlined in Section 3 of this
application. The new emergency generator will be subject to 40 CFR 60, Subpart JJJJ,
New Source Performance Standards for Stationary Spark-Ignition Internal Combustion
Engines and 40 CFR 63; Subpart ZZZZ, and National Emission :Standards for
Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines.
The project will not trigger permitting requirements for non-attainment areas per
COMAR 26.11.17.

Appendix A of this PTC application contains the MDE application forms. Emission
calculation spre‘adsheets'pr(_jviding.Suppo'rting_3calcul'ati0ns-f0r the application forms are
included as Appendix B of this application.

Dominion Cove Point LNG, LI 1-2 Charles Compressor Station



2.0 PROJECT DESCRIPTION

2.1 Site Location and Surroundings

The proposed Charles Compressor Station, as shown in Figure 2-1, is located in a rural
area in the census designated place of Bryans Road, Charles County: The site is.
currently undeveloped.

The approximate Universal Transverse Mercator (UTM) coordinates of the facility are:
319,700 meters east and 4,281,700 meters north in Zone 18 (North American Datum of
1983(NADS3)).

2.2 Facility Conceptual Design.

As a part of the Eastern Market Access Project, Dominion is proposing to install the
following equipment at the proposed Charles compressor station:
e One Solar Mars 90, 13,220 hp (ISQ) natural gas fired turbine-driven compressor
unit;
¢ One Solar Taurus 70, 11,150 hp (ISO) natural gas fired turbine-driven compressor
unit; '
e.  One Caterpillar Ggs12 (1:,-0_70.'1‘11))_ natural gas fired emergency generator;
«  One 5.25 MMBtu/hr utility boiler;
» One 2,500 gallon accumulator storage tank;
» One 13,000 dqueous amimonia storage tank; and
o One 1,000 gallon hydrocarbon storage tank.

In addition to the four significant emission sources consisting of the Solar Mars 9o and
Taurus 70 combustion turbines, the Caterpillar emergency generator and the 5.25
MMBtu/hr utility boiler, several exempt emission units will be located at the Charles
compressor station. These sources include the proposed natural gas liquids
filter/separators and associated hydrocarbon storage tank (1,000 gallon), which are
typical for natural gas compressor stations that may receive small amounts of
coridensate from upstream natural gas supply and where pipeline cleaning activities
may result in residual condensate collection. In addition, the 2,500 gallon accumulator
storage tank and 13,000 gallon aqueous ammonia tank are exempt sources.

Lastly, emissions include trivial station blowdowns consisting of two types of gas
blowdown events that could oéeur at the Station: (1) a type of maintenanée gas

. Dominion Cove Point LNG, LP 2-1 Charles Compressor Station



blowdown that could occur when a compressor is stopped and gas between the
suction/discharge valves and compressors is vented to the atmosphere via a blowdown
vent, and (2) an emergency shutdown (ESD) that would only occur at required U.S.
Department of Transportation (DOT) test intervals or in.an emergency situation.

‘The ins'talla'tioll of the above equipment will include a niumber of piping components at
the station which could result in additional fugitive emissions due to equipment leaks.

Dominion has provided fugitive emissions estimates for VOC and greenhouse gas
(GHG) emissions. Estimates of fugitive emissions dre required to be included for Title \Y%
applicability assessments, per COMAR 26.11.02. Typical sources of fugitive emissions.
from natural gas compressor stations include leaks:from piping components (valves,.
flanges, connectors and open-ended lines) as well as potential gas release events.

2.2.1 Compressor Turbines

The proposed Solar Mars 90 and Taurus 70 natural gas-fired turbines to be installed at:
the Charles Compressor Station will be equipped with Solar’s SoLoNOx dry low NOx
combustor technology for NOx control as well as selective catalytic reduction (SCR) for
NOx control and oxidation catalyst for CO and VOC control. Emissions for the Solar
Turbines assume that the units will opérate up to 8,760 hours per year and up to 100%
rated output, The vendor provided emission rates for normal operating conditions are
as follows (all emissions rates.are in terms of parts per million diy volume (ppmvd) @
15% 02):

» 15 ppmvd NOx (Solar Mars 90), 9 ppmvd NOx (Solar Taurus 70);

« 25 ppmvd CO;

- 25 ppmvd unburned hydrocarbons (UHC); and

« 2.5ppmvd VOC. |

The proposed SCR will further reduce NOx during normal operation to 3.75 ppm at 15%
O2. The oxidation catalyst will provide 80% control for CO to achieve 5 ppmvd CO at
15% O2 and will also provide 50% contrél for VOC. Vendor estimates for SCR and
oxidation catalyst performance are provided in Appendix B.

Depending upon demand, the turbines may operate at loads ranging from 50% 1o 100%
of full capacity. Because of the di_ffel‘ent emission rates and exhaust characteristies that
oceur at different loads and ambient temperatures, 8 matrix of operating modes is
‘presented in ‘this air permit application. Emission parameters for three turbine loads
(50%, 75%, and 100%) and three ambient temperatures (0°F, 59°F, and. 100°F) are
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accounted for in this air permit application to cover the range of steady-state turbine
operations.

At very low load and cold temperature extremes, the turbine system must be controlled
differently in order to.assure stable operation. The required adjustments to the turbine
controls at these conditions canse emissions of NOx, CO and VOC to increase (emission
rdtes of other pollutants are unchanged). Low-load operation (non-normal SoLoNOx
operation) of the turbines is expected to oceur only during periods of startup and
shutdown and for maintenance or unforéseen emergency events. Solar has provided
emissions estimates during’ start-up and shutdown and low '1oa'd- operation (see Solar
Product Information Letter (PIL) 170, ircluded as part of the vendor attachments in
Appendix B).

Similarly, Solar has provided emission estimates for low temperature operation (inlet
combustion air temperature less than 0° F and greater than -20° F) in Solar PIL 167
(SoLoNOx Products: Emissions in Non-SoLoNOx. Modes). Solar PIL 167 provides
estimated pre-control emissions from the turbines at low temperature conditions.

» 120 ppmvd NOx (Mars 90), 42 ppmvd NOx (Taurus 70);

» 150 ppmivd CO;

+ 50 ppmvd unburned hydrocarbons (UHC); and

* 5 ppmvd VOC.

Doininion reviewed historic: meteorological data from the previous five years for the
region to estimate the worst case number of hours per-year under sub-zero (less than 0°
F) conditions. The annual hours of operation during sub-zero conditions was assumed
‘to be not more than 30 hours per year.

Turbine emission rates during start-up and shutdown events increase for NOx, CO-and.
VOC as compared to operating above 50% load.. The start-up process for the Solar Mars
90 and Taurus 70 turbines takes approximately 10 minutes from the initiation of start-
up to normal operation (equal to or greater than 50% load). Shutdown takes
approximately 10 minutes. Dominion has estimated there would be 100 start-
up/shutdown events per year. Erissions per start- up and shutdown event for the
turbine were estimated based on Table 3 from the Solar PIL 170 entitled “Emission
Estimates at Start-up, Shutdown, and Commissioning for SoLoNOx Combustion
Producis”. Appendix B contains these per-event erission calculations for start- up and.
shutdown and the associated Solar PIL 170.

Dominion Cove Point LNG, LP 2-3 Charles Compressor Station



2.2.2 Ancillary Equipment

Dominion is proposing to install a new Caterpﬂ]ar Gss12 (1,070 hp) four stroke lean
burn natural gas fired emergency generator. The emergency generator will operate for
1o more than 500 hours/year and will not operate to geneérate electricity for sale or load
shaving, and therefore meets the definition of an emergency power generating
stationary interiial combustion engine. Maximum hourly and annual emission. rates for
the emergency generator are provided in Appendix B. Emissions of NOx, CO, and VOC
are based on regulatory limits under New Source Performance Standard (NSPS) Subpart’
JJJJ. Emission rates for SO, particulates, and HAPs are based on US EPA AP-42
emission factors (Table 3.2-2). GHG emissions are based on 40 CFR Part 98 Tables A-1,
C-1, and C-2. The emission rates are based on the emergency generator operating at
peak load.

Domiinjon is proposing to install one new 5.25 MMBtu/hr (heat input) utility boiler.
Appendix B provides information on the emission factors used to calculate emissions
from the boiler.

2.3 Fuel

The Charles Station will utilize pipeline natural gas as the sole fuel for all propesed
equipment. The natural gas is assumed to have a higher heating value (HHV) of
approximately 1,020 Btu/standard cubic foot (SCF) and will contain no more than 2.0
gra'ins of sulfur per 100 SCF of gas on an annual average basis.

2.4 Fugitive Emissions and Tanks

Fugitive emiissions are defined as those emissions which do not pass through a stack,
vent, or other functionally equivalent opening; and include natural gas leaks from
valves, flanges, pumps, compressors, seals, connections, etc. Vented emissions are
defined as those emissions which pass through a stack, vent, or equivalent opening. A
compressor may be vented for startup, shutdown, maintenarice, or for protection of gas
seals from contamination. Anindividual compressor or the entire station may be blown
down (i.e., venited) for testing, or in the event of an emergency.

Fugitive. emissions at natural gas compressor stations include leaks from piping
components (valves, flanges, connectors and open-ended lines) as well as potential gas
release events. The vast majority of gas release events -are associated with startup;
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shutdown, or maintenance activities. Dominion has provided fugitive emissions
estimates for VOC and greenhouse gas (GHG) emissions in Appendix B. The
calculations in Appendix B are based on a methodology described in Interstate Natural
Gas Association of America guidelines and a recent analysis of a Dominion Pipeline
natural gas sample, which is also included in Appendix B. The calculations for
operational vented natural gas conservatively assume ‘that the Charles Station will
conduet two full-station blowdowns per year.. |

Proposed tanks at the Charles Station miay have associated emissions, such as the
flashing losses that oceur when the pressure of a liquid is decreased or the temperature
is increased. At Charles Station, flashing losses will occur at the 1,000 gallon
hydrocarbon storage tank and include VOCs as provided in Appendix B. Lastly,
Dominien is proposing to install a new 2,500 gallon accumulator tank. The 2,500
gallon accumulator storage tank is considered an exempt activity per COMAR.
26.11.02.10. Emissions were caleulated using the Tanks 4.09d estimation tool for
storage tank working and standing losses as provided in Appendix B.

2.5 Proposed Project Emission Potential

Table 2-1 presents project emission potentials from the new units to be installed as a
part. of the proposed Charles Compressor Station. For new units, project emission.
potential is equal to potentials to emit. Detailed emission caleulations and supporting
vendor data can be found in Appendix B of this permit application.
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Table 2-1: Proposed Facility Emissions

Selar Solar ‘Caterpillar Hydrocarbon
Mars Tagrus Gas1z _ and Proposed
90 70 Emergency | Utility {Accumulator|  Station Station Project.
Polliutant| Turbine Turbine | Generator | Boiler Tanks Blowdowns | Fugitives Total
NOx 7:74 5.78 118 2.25" - - - 16,95
VocC 1,00 77 0.59 0.12 0.35 4.89 5.99 13.71
CO 18.22. i4.30 2.36 1.8¢ - - - 36.78
SO 3.09 2.8 0.001 0.13 - - - 5.60
PM1o/PMz.5 8.25 6.35 0.02 0.17 - - - 14.7¢
CO2e) 64:342 49,570 ‘226 3,663 - 10,836 13,268 140,935
HAPs 0.40 0.31 0.14 0.04 - 0.23 0.28 1.40
Maximurm
Individual 0.28 0.22 0.10 0.002 - - - 0:60
HAP®

(1) Greenhouse gases calculated as COse.
(2) Theindividual HAP with the highest total annual emission rate is formaldehyde.

Dominion Cove Point LNG, LP
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3.0 APPLICABLE REQUIREMENTS AND REQUIRED ANALYSES

This section contains an analysis of the applicability of federal and state air quality
regulations to the proposed project. The specific regulations included in this
applicability review are the Federal New Sotrce Performance Standards (NSPS),
Prevention of Significant Deterioration (PSD) and Nén-Attainment New Source Review
(NNSR) requirements, Maximum Achievable Control Techriology (MACT) requiremeénts
for HAPs, and MDE, Regulations and Policy.

3.1 Federal New Source Performance Standards

The 40 CFR 60 NSPS are technology-based standards that apply to new and modified
stationary sources. The 40 CFR 60 NSPS requirements have been established for
approximately 70 source categories. The proposed project is subject to the following
four subparts: General Provisions (40 CFR. Part 60, Subpart. A), Standards of
Performance for Stationary Spark Ignition Internal Combustion Engines (40 CFR Part
60, Subpart JJJJ), Standards of Performance for Stationary Combustion Turbires (40
CFR Part 60, Subpart KKKK), and the Standards of Performance for Oil and Natural
Gas Sector: Emission Standards for New, Reconstructed, and M’odiﬁed"Sou'rces (40 CFR
Part 60, Subpait ©000a).

3.2.1 40 CFR Part 60, Sutbpart A — General Provisions

The new Mars g0 and Taurus 70 turbines are subject to the general provisions for NSPS
units in 40 CFR Part 60 Subpart A. These include the requirements for notification,
record keeping, and performance testing contained in 40 CFR Parts 60.7 and 60.8.

3.1:2 40 CFR Part 60 Subpart Kb - Volatile Organic Liquid Storage Vessels
(Including Petroleum Liquid Storage Vessels)

Subpart Kb potentially applies to storage vessels with a capacity greater than 75 cubic
meters. (m3) (19,813 gallons) that will store volatile organic liquids. Tanks with a
capacity greater than 75 m3 are not proposed to be constructed, recor’istrm;ted-,_ or
modified at Charles Station. Therefore, this subpart will ot apply.

Dominion Cove Point LNG, LP g-1 Charles Compre__sso:'sfaﬁon:



3.1.3 40 CFR Part 60, Subpart JJJJ — Spark Ignition Internal Combustion
Engines

On January 18, 2008, the USEPA promulgated NSPS Subpart JJJJ for new stationary
spark-ignited (SI) internal combustion engines (ICE). Under NSIPS"Sub'_part JJJJ, all
new, modified, and reconstructed stationary SI engines, both emergency and non-
emergency, are covered regardless of size a-nd-fuel'..t_ype. Owners/operators have several
options to demonstrate compliance with Subpart JJJJ. The rule allows compliance to
be demonstrated by purchase of a certified engine or a non-certified engine and an
initial performance test. The performance test for a non-certified engine must show
compliance with applicab_le emission limits of:

» NOx—2.0 g/bhp-hror 160 ppmvd @ 15% 02;
= .CO - 4.0 g/bhp-hr or 540 ppmvd @ 15% O2 ; and
* VOC (not including formaldehyde) - 1.0 g/bhp-hr or 86 ppmvd @ 15% O2.

If the spark-ignition engine is'a non-certified engine, the owner/operator has the option
of complying with the emissions standards in either set of units.

3:1.4 40 CFR Part 60, Subpart KKKK ~ Stationary Combustion Turbines

On July 6, 2006, the USEPA promulgated Subpart KKKK to establish emission
standards and compliance schedules for the control of emissions from new stationary
combustion turbines that commence construction, modification, or reconstruction after
February 18, 2005. Note that stationary combustion turbines regulated under Subpart
KKKK are exempt from Subpart GG requirements, which are: applicable t0 units
constructed, moditied, or reconstructed prior to February 18, 2005.

Pursuant to 40 CFR 60.4305(a), the newSolar gas turbines are subject to requirements
of 40 CFR 60 Subpart KKKK, because the heat input at peak load will be greater than or
equal to 10 MMBtu/hr (HHV) and Dominion will have commenced the construction or
modification of the turbines after February 18, 2005.. Pursuant to 40 CFR 60.4320(a)
and Table 1 to Subpart KKXX of Part 60 — Nitrogen Oxide Emission Limits for New
Stationary Combustion Turbines, the new gas turbine, which will have HHV heat inputs
of between 50 and 850 MMBtu/hr, will comply with a NOx emission standard of 25
ppm at 15 percent O: or 1.2 Ib/ MWHh useful output as indicated by the vendor guarantee
shown in-Appendix B. Subpart KKKK also includes a NOx limit of 150 ppmvd at 15% Q2.
or 8.7 Ib/zM\_Mh -for turbine ‘operation at temperatires less than 0°F and turbine.
operation at loads less than 75 % of peak lodd which the new turbine will meet as
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indicated by the vendor guarantee shown in Appendix B. The new turbines will not
burn any fuel that has the potential to emit in excess of 0.060 lb/MMBtu SO: heat input,.
pursuant to 40 CFR 60.4330(a)(1) and (2), respectively.

3.1.5 40 CFR 60, Subparts 0000 and 0000a — Crude Oil and Natural Gas
Production, Transmission and Distribution

Subpait 0000 currently applies to affected facilities that commenced construction,
reconstruction, or modification after August 23, 2011. Subpart O00Q establishes
emissions standards and compliance. schediles for the control of VOCs and $02
emissions for affected facilities producing, transmitting; or distributing natural gas.
Compressors located between the wellhead and the point of custody fransfer to the
natural gas transmission and storage segment are subject to this Subpart. Custody
transfer is defined as the transfer of natural gas after processing and/or treatment in the
producing operations. Charles Station is located after the point of custody transfer, and.
therefore centrifugal compressors driven by the proposed turbines are not currently
subject to this regulation. Storage vessels located in the natural gas-transmission and
storage segment that have the potential for VOC emissions equal to or greater than 6 tpy
are also subject to-this Subpart. All storage-vessels at Charles Station will emit less than
-this threshold, and thus will not be: subject to this regulation. On August 18, 2015, EPA
proposed amendments to 40 CFR 60, Subpart 0000 and proposed an entirely new
Stibpart Q000a..

Based on the effective date of August 2, 2016 for the new Subpart, this project will be-
required to comply with the requirements of NSPS Subpart QO00a. While storage
tanks remain covered, Subpart O0O0Qa also includes provisions intended to reduce
emissions from compressors and equipment leaks at compressor stations. For
equipment leaks, ‘Subpart 0Q00a proposes requiring periodic surveys using optical gas
imaging (OGI) technology and subsequent repair of any identified leaks. The project
will -comply with all applicable le_ajk--detectibn__provi'sions of proposed Subpart 0000a.

3.2 Nonattainment New Source Review

Because the project will be located in an area designated as non-attainment for the.
federal 8-hour ozone ambient air quality standard, the applicability of the Non-
Attainment NSR requirements of 26 COMAR 11.17. must also be considered. .In this
case, the reqiiirements of Non-Attainment NSR apply to new major stationary sources
and major modifications that are major for emissions of ozone precursor pollutants
{NOxand VOC).
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Pursuant to COMAR 11.17.01.B(17)(a)(1), any stationary-source of air pollution located in
Charles Courity which emits-or has the potential to emit 25 tons or more peryear of VOC
or NOx is a major stationary source. Pursuant to COMAR 11.17.02.A, a new major
‘stationary source would be slibj'ect'to the requirements of Non-Attainment NSR under
COMAR 11.17.03 which ineludes the use of Lowest Achievable Emission Rate (LAER)
and emission offset requirements. The proposed Project will not trigger nonattainment
NSR because poténtial emissions are less than the applicable emissions thresholds as
shown in Table 3-1. As the facility will be a minor source for all nonattainment
pollutants, offsets and the._applzicat'ic}n of thé Lowest Achievable Emission Rate (LAER)
are not necessary,

Table 3-1: PSD/NNSR Applicability Assessment

Pollutant PSD/NNSR Major | Total Facility Emissions Emissions Exceed

Source Threshold (tons/year) PSD/NNSR Major

(tons/year) ' Sourcé Threshold
Carbon Monoxide (CQO) 250 36.78 No
Sulfur Dioxide: (SO2) 250 5.60 No-
TSP 250 14.79 No
PMio 250 14.79 No
PM2.5 250 14.99 No
Nitrogen Oxides (NOx) 25 16.95 No
voC 25 13.71 No
Greenhouse Gases (COze} 100,000 140,935 Yes
Total HAP . 25 . 1.4 No
Individual HAP - 10 0.6 No

Tormaldehyde

3.3 Prevention of'Signiﬁcant Deterioration {(PSD)

Preconstruction air permitting programs that regulate the construction of new
stationary sources of air pellution and the modification of existing stationary sources are
commonly referred to as NSR. NSR can be divided into major NSR and minor NSR.
Major NSR is comprised -of the Prevention of Significant Deterioration (PSD). Major
NSR requirements-are established on a federal level but may be implémented by state or
local permitting authorities under either a delegation agreement with USEPA or as a SIP
program approved by USEPA. MDE has adopted the federal PSD permitting program in
COMAR 26.11.06.14. The Charles Compressor Station is not classified as one of the 28
named source categories listed in Section 169 of the Clean Air Act. Therefore, to be
considered a “major stationary source” subject to PSD, the facility would need to have
potential emissions of 250 tons per year or more of any regulated pollutant (except
COz). The final PSD and Title V GHG Tailoring. Rule was published in. the Federal
Register on June 3, 2010 (75 F‘R.31514)' but was ultimately overturned on June 23, 2014
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by the US Supreme Court. Under the formerly effective rule; GHGs could, as of July 1,
2011, become “subject to regulation” under the PSD program for construction projects
that would result in potential GHG emissions of 100,000 tons per year (tpy) carbon
dioxide equivalents (CO2e) or more. However, the June 23, 2014 Sup_r‘eme' Court
Decision clarifies that construction projects cannot trigger major NSR for GHGs unless
major NSR is otherwise tr-igger’ed for criteria pollutants.

As shown in Table 3-1, the proposed Charles Compressor Station is a minor stationary
source with respect to NSR as all pollutants with the exception of CO2e are below the
PSD and NNSR major source thresholds.

3.4 Title V Operating Permit and State Preconstruction and Operating
Permit Programs

The Title V permit program in 40 CFR Part 70 requires major sources of ait- pollutanits
to obtain federal operating permits. The major source thresholds under the Title V
program, as defined in 40 CFR 70.2 and which are different from the federal NSR major
source thresholds, are 100 tpy of any air pollutant, 10 tpy of any single hazardous air
pollutant (HAP), or 25 ipy of total HAPs. More stringent Title V major source
thresholds apply for VOC and NOx in ozone nonattainment areas, namely-50 tpy of VOC
or NOx in areas defined as serious, 25 tpy in areas defined as severe, and 10 tpy in areas
classified as extteme. For Title V applicability, the major source thresholds for NOx and
VOC are 25 tpy in Charles County per COMAR 26.11.03.01.

Maryland’s Title V Operating Permit Program is administered through a USEPA-
approved program at COMAR 26.11.03. MDE also administers a state operating permit
program through COMAR 26.11.02.13 for certain- non-Title V facilities. The Charles
Station will have two Solar turbines with heat inputs greater than 50 MMBtu/hr and as
a such, is required to obtain a State Permit to Operate. Emission sources or activities
listed under COMAR 26.11.02.10 are exempt from the registration and permitting
provisions of COMAR 26.11.02.13 and COMAR 26.11.02.03.

As shown in Table 3-1, potential emissions of all regulated pollutants are below the Title
'V major source thresholds. As such, the facility is not subject to Title V permitting
requirements for these pollutants and is required to obtain a State Permit to Operate
per COMAR 26.11.02.13.

The MDE requires certain sources to obtain a preconstruction air quality permit known
as-a Permit to- Construct per COMAR 26.11.09. The Charles Compressor Station
ineludes two Solar combustion turbines, an emergency generator, and a small utility
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boiler that are. subject to NSPS and NESHAPs requirements. Thus; this application for a
permit to construct per COMAR 26.11.09 includes the relevant MDE application forms
in Appendix A

3.5 National Emission Standards for Hazardous Air Pollutants

The USEPA has established National Emission Standards for Hazardous Air Pollutants
(NESHAP) for ._sp_eciﬁc. pollutants and industries in 40 CFR Part 61. The Project does
not include any of the specific sources for which NESHAP have been established in Part
61. Therefore; Part 61 NESHAP requirements will not apply to the Project. The USEPA
has also established NESHAP requirements in 40 CFR Part 63 for various source
categories, The Part 63 NESHAP apply to certain emission units at facilities that are
major sources of HAP. The applicability to the Project of several NESHAP rules is
discussed below, | |

3.5.1 40 CFR_ Part 63 Subpart HHH (National Emission Standards for
Hazardous Air Pollutanis from Natural Gas Transmission and
Storage Facilities)

Subpart HHH applies to natural gas transmission and storage facilities that are major
sources of HAPs and that transport or store natural gas prior to enfering the pipeline to
a local distribution company .or to a final end user (if thete is no local distribution
company). The Charles Station is an area source (i.e., not major source) of HAPs.
Therefore, this subpait will not apply because it only applies to major sources..

3.5.2 40 CFR Part 63 Subpart YYYY (National Emission Standards for
Hazardous Air Polhitants for Stationary Combustion Turbines)

Subpart YYYY applies to stationary combustion turbines at major sources of HAPs.
Emissions and operating limitations under Subpart YYYY apply to new and
-reconstructed stationary combustion turbine. The Charles Station is an area source (i.e.,
not major source) of HAPs. Therefore, this subpart will not apply because it only applies
to major sources. -

3.5.3 40 CFR Part 63 Subpart ZZZZ (National Emission Standards for
Hazardous Air Pollutants for Stationary Reciprocating Internal
Combustion Engines)

Subpart- ZZZZ, applies to existing, new, and reconstructed stationary reciprocating
internal combustion engines (ICE) depending on size, use, and whether thé engine is
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located at a major or area source of HAP. The Project includes the installation of one
new emergency stationary RICE with a site rating greater than 500 hp at the Chatles
Station. New stationary ICE. located at area sources of HAP, such as the emergency
engine proposed for the Project, must meet the requirements of Subpart ZZZZ by
meeting the NSPS. As discussed above; the new emergency engine is subject to the
NSPS at 40 CFR Part 60, Subpart JJJJ, therefore the requirements of Subpart ZZZZ will
be met.

3.5-4 40 CFR Part 63 Subpart DDDDD (National Emission Standards for
Hazardous Air Pollutants for Major Sources: Industrial,
Comimercial, and Institutional Boilers and Process Heaters)

Subpart DDDDD applies to certain new and existing boilers and process heaters at
major HAP sources. The Charles Station is an area source (i.e., not major source) of
HAPs. Therefore, this subpart will not apply because it only applies to major sources.

3.6 Maryland Regulations

Potentially applicable regulations from Title 26, Subtitle 11 of Code of Maryland

Regulations (COMAR) are identified below: ' '

o 26 COMAR 11.09.05 "Visible Emissions” requires that the facility may not cause or
permit the discharge of emissions from any fuel burning equipment, other than
water in an uncombined form, which is visible to human observers. This limit does
not apply to emissions during load changing, soot blowing, startup, or adjustments
or occasional cleaning of control .-equj_p.r'n'én't if: (a) The visible emissions are not
greater than 40 percent opacity; and (b) The visible emissions do not oceur for more
than 6 consécittive minutes in any sixty minute period. Pursuantto 26 COMAR
11.09.05E, emissions from stationary internal combustion engine powered
equipment-shall not exceed 10 percent opacity while operating at idle and 40 percent
opacity while operating during non-idle conditions.

¢ 26 COMAR 11.09.06 "Control of Particulate Matter” limits emissions of paiticulate
matter for fuel burning equipment and requires dust-collector devices. The
requiremerits in this chapter do not apply to natural gas-burning or distillate oil-
burning equipment. Sinice natural gas is proposed to be the sole sources of fuel for
the equipment being installed for this project, these requiretnents do not apply to the
project.

e 26'COMAR 11.06.08 "Control of NOx Emissions for Major Stationary Sources”
applies to i'n's'talla_t'i(_')ns that cause emissions.of NOx located at a facility that hasa
potential to emit of NOx of 25 tons per year or more located in Charles.county. The
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proposed Charles Station is not a major statienary source for NOx emissions since
the potential to emit of NOx is limited toless than 25 tons per year. Therefore, this
rule does not apply.

o 26 COMAR 11.15.03 "Toxi¢ Air Pollution: Applicability and Exemptions”" exempts
fuel burning equipment other than equipment burning refuse-derived fuel from
conducting an analysis of Best Available Control Technology for Toxics (TBACT). As
per COMAR 26.11,15.03B, the combustion turbines, emergency generator, and utility
boiler-are exempt from TBACT requirements.

» 26 COMAR 11.36.03 "Distribution Generation" limits the gperation of the emergency
generator for testing and engine maintenance purposes between 12:01 am and 2:00
pm on any day:on which the MDE forecasts that the air quality will be a code red,
orange, or.purple unless the engine fails a test and engine maintenance and then a
re-test are-necessary.
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4.0 AIR QUALITY MODELING ANALYSIS

At the federal level, because the emission increases from the Charles Station equipment
are less than applicable major source thresholds, Dominion will not trigger federal NSR
requirements for any regulated air pollutant under either PSD or NNSR permitting
programs. At the state level, the Project triggers air permitting through the MDE ds a
minor source of air emissions subject to State Permit to Construct and Operate
permitting. If the agency considers that any project triggering minor NSR permitting
could threaten dttainment with the National Ambient Air Quality Standards (NAAQSs),
'MDE can require air dispersiori modeling for the Project. A site wide modeling analysis
for criteria pollutants has been performed to demonstrate that the Proposed Project will
‘comply with the NAAQS. This section details the NAAQS modeling assessment for the
proposed Charles Station.

4.1 Background Ambient Air Quality

Background ambient air guality data was obtained from various existing. monitoring
locations. Based ori a review of the locations of Maryland and Virginia ambient air
quality ‘monitoring sites, the closest representative monitoring sites were used to
represent the current background air quality i_n'the-site-area-_.

Background data for CO,-and NO2, was obtained from a monitoring station located in
Arlingtott County, Virginia (USEPA AIRData # 51-013-0020). This monitor is _Io_cat_ed at
the Aurora Hills Visitor Center in the City of Arlington, which has a higher population
density and higher density of industrial facilities than the Charles Station area in
Charles County. Further, this monitor is located in an area with a greater amount of
mobile and point sources of air emissions as compared to the project area. Thus, this.
monitor is considered to conservatively represent the ambient air quality within the
‘project area. |

Background data for SO2 and PM2.5 was obtained from a monitoring station located in
Fairfax Coumy_,_Virgini'a (USEPA AlRData # 51059-0030). This monitor is located at
Lee District Park in the census designated place of Grovetorn, VA that has a higher
population density and higher density of industrial facilities than the area around the
Charles Station. Further, this monitor is located in an area with a greater amount of
mobile and point sources of air emissions as compared to the project area. Thus, this
monitor is dlso considered to conservatively represent the ambient air quality withizn the-
project study area.
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Background data for PMio was obtaihed from a monitoring station located in
Alexandria County, Virginia (USEPA ATRData # 51-510-0020). This monitor is located
at Tucker Elementary-School in Alexandria City that has a higher population density and
higher density of industrial facilities than the area around the Charles Station. Further,
this monitor is located in an area with a’ grea’f_er amount of mobile and point sources of
air emissions as compared to the project area. Thus, this monitor is also considered to
conservatively represent the ambient air quality within the project study area.

The monitoring data for the most recent three years (2013 ~ 2015) are presented and
compared to the NAAQS in Table 4-1. The maximum measured conicentrations for each
of these pollutants during the last three years are all below applicable standards and are
proposed to be used as representative background. values for comparison of facility
concentrations to the NAAQS.

Table 4-1: Maximum Measured Ambient Air Quality Concentrations

Averagi Maximum Ambient Concenirations. NAAQS
ay e Averaging - ,
Pollutant Period (ng/m2) - (ug/m3)
2013 2014 2015 '
e 1-Hour? NA 28.8 24.1 196
T 3-Hour _ NA 26.5 18.9 1,300
. 1<Hour” 81.0 93.8 01.9 188
NO,
Annual 20.3 211 20.9 100
o 1-Hour 1,380 1,840 2,185 40,000
h 8-Hour 1,265 1,495 2,070 10,000
PMio. 24-Hour 28 23 a7 150
PM2.5° 24-Hour 21.0 18.0 19..7 35
Annual 8.3 8.2 8.0 12

‘e1-hour 3-yedr average 99! percentile value-for 8O- is 26.5 ng/ma.

by1-hour 3-year average 98t percentile value for NO- is 88.9 pg/ms.

24-hour 3-year average g8% percentile value for PM-2.5is 19.6 pg/m3; Annual 3-year average value for
PMz2.5 is 8.2 pg/ms,

High second-high short term (1-, 3-, 8-, and 24-hour) and maximum annual average concenirations
presented for all pollutants gther than PM2.5 and 1-hour SO= and NQs.

“Bald values represent the proposed background values for use in -any -necessary NAAQS/NYAAQS
analyses. _

Monitored  background  concentrations obtained from the ‘USEPA  AirData  website
(https:/ /www3.epa.gov/airdata/).
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4.2 Modeling Methodology

An air-quality modeling analysis was performed consistent with the procedures found in
the following documents: Guideline on Air Quality Models (Revised) (USEPA, 2005),
New Source Review Workshop Manual (USEPA?- 1990), and Screening Procedures fof:
Estimating the Air Quality Impact of Stationary Sources (USEPA, 1992)

4.2.1 Model Selection

The USEPA has compiled a set of preferred and alternative computer models for the
caleulation of pollutant impacts. The selection of a' model depends on the characteristics
of the source, as well as the nature of the. surrounding study area. Of the four classes of
models available, the Gaussian type model is the most widely used technique for
estimating the impacts of nonreactive pollutants,

The AERMOD model was designed for assessing pollutant concentrations from a wide-
variety of sources (point, area, and volume). AERMOD is currently recommended by
the USEPA for modeling studies in rural or urban areas, flat or complex terrain, -and
transport distances less than 50 kilometers, with one hour to annual averaging times.

The latest version of USEPA’s AERMOD model {Version 15181) was used in the analysis.
AERMOD was applied with the regulatory default options and 5-years (2011-2015) of
hourly meteorological data consisting of surface data observed at the Reagan National
Airport meteorological station (WBAN #13743) and upper air data collected from.
Sterling, Virginia upper air sounding station (WBAN #93734).

4.2.2 Urban/Rural Area Analysis

A land cover classification analysis was performed to determine whether the URBAN
option in the AERMOD model should be used in quantifying ground-Jevel
concentrations. The methodology utilized to determine whether the project is located in
an urban or rural area is described below.

The following classifications. relate the colors on a United States Geological Survey
(USGS) topographic quadrangle map to the land use type that they represent:

o Blue — water (rural);
¢ Green — wooded areas (rural);
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» White — parks, unwooded, non-densely packed structures (rural);

o Purple — industrial; idéntified by large buildings, tanks, sewage disposal or
filtration plants, rail yards, roadways, and, intersections (arban);

s Pink - densely packed structures (urban); and,

» Red — roadways and intersections (urban)

The USGS map covering the area within a 3-kilometer radius of the facility was reviewed
and indicated that the vast majority of the surrounding area is denoted as blue, green, or
white, which represent water, wooded areas; parks, and non-densely packed structures
(all designated as rural land uses). Although a small percent of the surrounding area is
designated as urban land use, the “AERMOD Implementation Guide™ published on
August 3, 2015 cautions users against applying the Land Use Procedure on a source-by-
source basis and instead to consider the potential for urban heat island influences across
the full modeling domain. This approach is consistent with the fact that the urban heat
island is not a localized effect; but is more regional in character.

Because the urban heat island. is more of a regional effect; the Urban Souree option in
AERMOD was not utilized since the area within 3 kilometers of the facility as well as the
full modeling domain (20 kilometers by 20 kilometers) is predominantly rural.

4.2.3 Good Engineering Practice Stack Height

Section 123 of the Clean Air Act (CAA) required the USEPA to promulgate regulations to
assure that the degree of emission limitation for the control of any air pollutant under
an app_li"c_a'ble State Implementation Plan (SIP) was not affected by (1) stack heights that
exceed Good Enginéering Practice (GEP) or (2) any other dispersion technique. The
USEPA provides specific guidance for determining GEP stack height and for
determining whether building downwash will occur in the Guidance for Determination
of Good Engineering Practice Stack Height (Technical Support Decument for the:Stack
Height Regulations), (USEPA, 1985). GEP is defined as “...the height necessary to
ensure that emissions from the stack do not result in excessive concentrations of any air.
pollutant in the immediate vicinity of the source as a result of atmospheric downwash,
eddies, and wakes that may be created by the source itself, or nearby structures, or
nearby terrain “obstacles”.”

The GEP definition is based on the observed phenomenon of atmospheric flow in. the
immediate vicinity of a stiucture. It identifies the minimum stack height at which
significant adverse aerodynamics (downwash) are avoided. The USEPA GEP stack
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height regulations (40 CFR 51.100) specify that the GEP stack height (Hezr) be
calculated in the following manner:

Hgep = Hg + 1.5L
‘Where: Hp = the height of adjacent or nearby structures, and
L = the lesser dimension (height or projected width

of the adjacent or nearby structures).

A detailed plot plan of the proposed facility is shown in Figure 2-2. A GEP stack height
anialysis has been conducted using the USEPA approved Building Profile Input Program
with PRIME (BPIPPRM, version 04274). The maximum calculated GEP stack height for
the new emiission sources is 83 feet; the controlling structure is ‘the propoesed
compressor . building (33 feet). As such, all of the exhaust $tacks are subject to
downwash and the downwash parameters froin the BPIP program were included in the
AERMOD analysis. Electronic inpirt and output files for the BPIPPRM mode] have been
provided on the DVD-ROM contained in Appendix C.

4.2.4 Meteorological Data

If at least one year of hourly on-site meteorological data is not available, the application
of the AERMOD dispersion model requires five years of hourly meteorological data that
are represegtative of the project site. Tn addition to being representative, the data must-
meet quality and completeness requirements per USEPA guidelines. The closest source
of representative hously suiface meteorological data is Reagan National Airport located
in Arlington, VA located approximately 12 miles to the horth of the Charles Compressor
Station.

‘Thé meteorological data at the Reagan Nationial Airport is recorded by an Automated
Surface Observing System (ASOS) that records 1-minute measurements of wind
direction-and wind speed along with hourly surface observations necessary. The USEPA.
AERMINUTE program was used by the MDE to process 1-minute ASOS wind data (2011
— 2015) from the Reagan National Airport surface station in order to generate hourly.
averaged wind speed-and wind direction data to supplement the standard hourly ASOS
observations. The hourly averaged wind speed and direction data generated by
AERMINUTE was merged with the aforementioned hourly surface data.

The AERMOD assessment utilized five (5) years {2011-2015) of concurrent
meteorological data collected from a meteorological tower at the Reagan National
Airport and from radiosondes launched from Sterling, Virginia. Both the surface and
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upper-air sounding data were processed by the MDE using AERMOD’s meteorological
processor,, AERMET (version 15181). The output from AERMET was used as the
meteorological database for the modeling analysis and consists-of a surface data file and
a vertical profile data file. These data, which were prepared and processed to AERMOD
format by the MDE, was provided for use in the modeling -analyses for the proposed
facility.

4.3 Receptor Grid
4.3-1 Basic Grid

The AERMOD. model requires receptor data consisting of location coordinates and.
ground-level elevations. The recéptor generating program, AERMAP (Version 11103),
was used to develop a complete receptor grid to a-distance of 10 kilometers from the
proposed facility. AERMAP uses digital elevation model (DEM) or the National
Elevation Dataset (NED) data obtained from the USGS. The preferred elevation dataset
based on NED data was used in AERMAP to process the receptor grid. This is currently
the preferred data to be used with AERMAP as indicated in the USEPA AERMOD
TImplementation Guide published August 3, 2015. AERMAP was run to determine the
representative elevation for each receptor using 1/3 arc seconid NED files that were
obtained for an area covering at least 10 kilometers in all directions from the proposed
facility. The NED data was obtained through the USGS Seamless Data Server
(http://seamless.usgs.gov/index.php).

The following rectangular (i.e. Cartesian) receptors were used to assess the air quality
impact of the proposed facility:

* Fine grid receptors (100 meter spacing) for-a 20 km (east-west) x 20 km (north-
..south); grid centered on the proposed facility-site.

4.3.2 Property Line Receptors

'The‘»facﬂit_y.h‘as- a fenced property line that precludes public access to the site. Ambient
air is therefore definied as the area at and beyond the fence. The modeling receptor grid
includes receptors spaced at 25-mieter intervals along the entire fence line. Any
Cartesian receptors located within the fence line were removed.
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4.4 Selection of Sources for Modeling

The emission sources responsible for most of the potential emissions from the Charles.
Compressor Station are the two Solar combustion turbines. These units were included
in and are the main focus of the modeling analyses. The modeling includes
-congideration of operation over a range of turbine loads, ambient temperatures, and
operating scenarios.

Ancillary sources (emergency generator and utility boiler) were included in the
modeling for appropriate pollutants and averaging periods: The emergency equipment
‘may operate for up to -3'0 minutes in any day for readiness testing and maintenance
purposes. ‘Operation of the emergency equipment for longer periods of time in an
.'emergency mode will not be expec_ted to oceur when the turbines are operating.

Although only limited operation is expected from the emergency equipment, initial
modeling to assess short-term facility impacts assumed concurrent operation of the
emergency equipment for readiness testing (i.e., up to 30 minutes per day) with the.
cbrri_bUstio’n' turbine.

4.4.1 Emission Rates and Exhaust Parameters

The dispersion modeling analysis was conducted with emiission rates and flue gas
exhanst characteristics (flow rate and temperature) that are expected to represent the.
range of possible values for the proposed natural gas fired turbines. Because emission
rates and flue gas characteristics for a given turbine load vary as a function of ambient
temperature and fuel use, data were derived for a number of ambient temperature cases
for natural gas fuel at 100%, 75% and 50% operating loads. The temperatures were:

- <0°F, 0°F, 59°F, and 100°F.

To be conservative and limit the number of cases to be modeled, the modeling analyses
were conducted using the lowest stack exhaust temperature and exit velocity coupled
with thie maximum emission rate over all ambient temperature cases for each operating
load (with the exception of i-hour NO2 modeling which excluded the <0°F data as
discussed below). Annual mo‘d_'eﬁ'n'g_ was based on the 100% load, 59°F case. Tables 4-2
and 4-3 summarize the stack parameters and emission rates that were used in the
modeling for the compressor turbines:
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Note that the modeling for 1-hour NO2 excluded the emergency generator for which
normal operations (maintenance purposes only) will be limited to no more than 30
minutes per day with an annual limit of 100 hours per year..fbr testing and maintenance
purposes; The 1-hour NO2 modeling also did not consider combustion turbine
operations under sub-zero ambient temperature conditions as these conditions are
extremely limited annually. The exclusion of the emergency generator and sub-zero
operations for the combustion turbines for the 1-hour NO2 modeling is based on USEPA
guidance provided in the March 1, 2011 memorandum, “Additional Clarification
Regarding Application of Appendix W Modeling Guidance for the 1-hour NO2 National
Ambient Air Quality Standard” for intermittent sources such as emergency generators.
In the memo, US EPA states the following:

“Given the implications of the probabilistic form of the 1-hour NO2 NAAQS
discussed above, we are concerned that dassuming continuous operation of
intermittent emissions would effectively impose an additional level of stringency
beyond that level intended by the standard. itself. As a result, we feel it would be
inappropriate to implement the 1-hour NOz standard in such a mdnner and
recommend that comphance demonstrations for the 1-hour NO2 NAAQS be based
on emission scenarios that can logically be assumed to be relatively continuous or
which occur ﬁ"equently enough to contribute s:gmﬁcantly to the annual
distribution of daily maximum 1-hour concentrations.”

The emergency generator and sub-zero operation of the combustion turbine are
considered as intermittent emissions, and thus, were excluded from the 1-hour NOz
modeling assessment.

Table 4-2: Stack Parameters and Emission Rates — Proposed Solar Mars 90

Compressor Turbine
Parameter Values
Load 50% 75 100% Annual.(l.).
Stack Height (m) 15.24 15.24 15.24 15.24-
| Stack Diaineter ()™ 2.24 2.24 2.34 2.24
Exhaust Velocity (m/s) 15.84 17,23 19.44 21.56
Exhaust Temperature (K) 709.3 6998 707.6. 743.2
Pollutant NOx 0.158 _ 9.186 -0.214 0.223
‘Emissions- CO 0.806 0.932 | 1.084 -
{g/s) 502 0.069 0.081 0.092 2,089
PMio/PMz2.5 0.183 ' 0.216 0.245 0.237
(1) . Based on conservative annual average exhaust paramefers for 59°F and annual potential to
emit discussed in-Section 2.

Dominion Cove Point LNG, LP' 4-8 Charles Compressor Station-



Table 4-3: Stack Parameters and Emission Rates — Proposed Solar Taurus
70 Compressor Turbine

Parameter Vahies
Load 50% 75 100% Annual( 1)
Stack Height (m) 15.24 15.24 15.24 15.24.
_Stack Diameter Gm)% 142 142 142 .42
Exhaust Velocity {m/s) 28.84 3144 '34.39. 37.90
Exhaust Temperature (K) 7459 744.3 745.4 779.8
Polllltant NOx 0.121 0247 07:;63' 0.166
Emissions Co 0.605 0.731 0.832 -
(&/%) 802 0051 0.062 0.070 0.068
| PM10/PM3.5 0.137 .66 0.188 0.183
(1) Based on conservahive annual average exhaust parameters for 59°F and annual potentlal to
emit discussed in Section 2.

Tables 4-4 and 4-5 present the stack parameters and emission rates for the emergency
generator and utility boiler. The emergency generator was included in the modeling
analysis for appropriate pollutants and averaging periods when used for readiness.
testing {(i.e., up to 30 minutes per day).

Table 4-4: Stack Parameters and Emission Rates — Proposed Emergency

Generator
Parameter Values
Stack Height (m) 7.62
Stack Diameter (m) 0.30
Exhaust Velocity (1m/s) 454
Fxhaust Temperature {K) 809.3
Averaging Period 1-hr 3-hr 8-hr 24-hr Annual
NOx 0.30 - - -- 0.034
Pollutant Co 0.59 - 0.074 - .
?gl;ggfsons 802 2.87E-04 | 9.55E-05 - 119E-05 3.27E-05
PMio/PMz2.5 - - = 2.02E-04 | 5.55E-04
: Notes:
Hourly emission rate divided by 2 to-simulate limit of 30 minutes testing. per day: For the 3-; 8- and
24-hour period the hourly emission rate is further divided by the nutnber of hoursin the period.

Dominion Cove Point LNG, LP

Charles Compressor Station




Table 4-5: Stack Parameters and Emission Rates — Proposed Ut'_i'_lity'B'(')i'ler

Parameter Values

Stack Height (m) 7.62.
Stack Diameter (m) 0.36
Exhaust Velocity (m/s) 8.74
Exliaust Temperature (K) 449.8

NOx 0.065,
Pollutant co 0.054
Emissions 500 0.004
(g/sec) - :

PM1o/PMa.5 0.0049

4.5 Maximum Modeled Facility Concentrations

Table 4-6 presents-the maximum modeled air quality concentrations of the -pr_oposed
'faCilit_y calculated by AERMOD. As shown in this table, the maximum meodeled
concertrations when combined with a representative background concentration, are less
than the applicable NAAQS for all pollutants.

Table 4-6: Facility Maximum Modeled Concentrations Compared to NAAQS

- Averaging | NAAQS Modeted Bz.lc_kgr:our'lq Total .
Pollutant . ' o, . . e Concentration | Concentration
. Period {pg/mis) | Concentration Cuig/ms) (ug/ms)
co 1-Hour 40,000 H35 2,185 2,720
‘8-Hour 10,000 116 2,070 2,186
50 1-Hour 196. 7.5 26.5 34.0
“ 3-Hour 1,300 6.8 26.5 33.3
PM-10 o4-Hour 150 6.2 28.0 34.2
PM-2.5 24~H0ur 35 .44 19.6 23.0 :
- Anhuaal 12, 0.8 8.2 9.0
NO. 1-Hour 188 88.6» 88.9 177.5
o Annual 100 7.8¢ 21.1 28.9

-aConservatively based upon maximum 98% percentile daily maximum modeled concentrations.
‘bAssumed 80% of NOx is NO: per USEPA guidance.
tAssumed 75% of NOx is NO. per USEPA guidance.

Dominion Cove Point LNG; LP 4-10 Charles Compressor Station



4.6 Modeling Data Files

All'modeling data files to determine the maximum ambient ground-level concentrations
from the proposed facility are included on DVD-ROM in Appendix C.
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AIR QUALITY PERMIT TO CONSTRUCT
APPLICATION CHECKLIST

OWNER OF EQUIPMENT/PROCESS

COMPANY NAME: Dominion Cove Point LNG, LP
COMPANY ADDRESS: 707 E. Main Street, Richmond, VA 23219
LOCATION OF EQUIPMENT/PROCESS

PREMISES NAME: Charles Station
EEEE)gIIESSESS; 6855 Barrys Hill Road, Bryans Road, MD, 20616

CONTACT INFORMATION FOR THIS PERMIT APPLICATION
CONTACT NAME: Cristie D. Neller
JOB TITLE: Vice President, Systems Engineering
PHONE NUMBER: 804-771-4190
EMAIL ADDRESS: Cristie.D.Neller@dom.com

DESCRIPTION OF EQUIPMENT OR PROCESS

Natural Gas Compressor Station

Application is hereby made to the Department of the Environment for a Permit to
Construct for the following equipment or process as required by the State of Maryland Air
Quality Regulation, COMAR 26.11.02.09.

Check each item that you have submitted as part of your application package.

X Application package cover letter describing the proposed project
X Complete application forms (Note the number of forms included or NA if not

applicable.)
No. _NA Form 5 No. _2 Form 11
No. _NA  Form 5T No. _NA  Form 41
No. __NA  Form 5EP No.__ 1 Form42
No.__4 Form®6 No. 1 Form 44
No. _NA Form 10
Vendor/manufacturer specifications/guarantees
X Evidence of Workman’s Compensation Insurance
O Process flow diagrams with emission points
Site plan including the location of the proposed source and property boundary
Material balance data and all emissions calculations
] Material Safety Data Sheets (MSDS) or equivalent information for materials
processed and manufactured.
] Certificate of Public Convenience and Necessity (CPCN) waiver documentation
from the Public Service Commission "
L] Documentation that the proposed installation complies with local zoning and land

use requirements @

M Required for emergency and non-emergency generators installed on or after
October 1, 2001 and rated at 2001 kW or more.

@ Required for applications subject to Expanded Public Participation Requirements.



MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Blvd = Ballimore, Maryland 24230
. (410) 537-323Q = 1-B00-633-6101 = www.mde.state.md.us
Air and Radistion Managenient Administration = Ajr, Quality Pérmiits Program
APPLICATION FOR FUEL BURNING EQUIPMENT
Pemit to Canstruct & Registration Update

1A, Owner of EquipmentiCompany Name.
Dominion Cove Point LNG, LP

Mailing Address/Strest
707 E. Main-Strest

oity Richmond Stale VA Zip Code 23219
| Telephone Nuraber 804-771 "4 180
Print Nanme/Title '

'-'_Crisﬁe D. Nellar - Vice President, System E_ngiﬁ'eefing'

Signalure: /Z 4/6%’ (f'//"/cé{ Data; ) //;? // »

1B. Eq_u'ip'me'nt Location (If different froin above-give Street Numbar and Namé, Tity, Stite, 2ip and Telephone Number):.

6855 Barrys Hill Road, Bryans Read, MD.20616

Premises Name {if different from above): Charles Station

3. 'S_tej_tus n New Construction Began MNew _anstnucilmj_'cqmﬁleted Existing-Initiat Lperation
A= New Equipment.  Stafus (MMIYY) AMMIYY) {MMFYY)

Bz Medification to- ' ' '

Evotg Eagmont. (A CTTT] HEEN HEER

-C= Existing Equipmenit 8 16-19° 20-23 20-23

_ 4 Describe this Equipment (Make, Mode!,l Features, Manufacturer, efc.}i
Solar Tdurus 70 Combustion Turbine

5. Workmen's Gompensation Coverage: . Binder/Paticy Number: 68D-004097-216

_ Gorvpany Marne: Liberty Mutual Expiration Date:

NOTE: Befare a Permit to Construct may be issued by the Department, the applicant must provide the Department with proof’
of worker's compengation coverage as raquired under Section 1-202 of the Worker's Compensgation Act.

&, Numher of Pieces of ldentical Equipment {o be Registered/Parmitfed at this Time:

' 7. Person Instaling this. Equipment {if c__ii'i‘-fere_\nt_ from above give NamelTitle, Gn_mpa'n'y Name, -Mailing-Adﬂ ress gnd
Telephone. Number};

8. Major Activity, Product or Service of Company at this. Location:
Natural Gas Compressor Station

8, Control Devices Associated with this Equipment

Nove| | Simplemtuttple || Sprayiadsors| | venti [T] cawon [T] Eectostatc [ | Bae- [
24-4

Eyclones’ _ Tower Scrubber - Adsorber Precipitator hougse —
240 241 242 24-3 24-5 246

Afterbufner _ Scrubber = Other
247 248 24-9

Forn nomber; 11
Revision date: 08/27/2002- __ Page'lof2
TTY. Lisers 1-800-735-2258 Recycled Paper




10. Annual Fuel Consumption for this Equipment Only
OHL-1000 GALLONS. SULFUR % GRADE NATURAL GAS-1000 FT? LP GAS-100 GALLONS GRADE

LTI LAl D [TrleleJafsle] [T 111 []

26-31 32-33 35-41 42-45
COAL- TONS SULFUR % ASH% WOOD-TONS . MO_I'STURE %
46-52 53-55 56-58 £59-83 64-65.
OTHER FUELS I:I ANNUAL AMOUNT.GONSUMED OTHER FUEL I:I ANNUAL AMOUNT CONSUMED
{Specify Type) 66-1 (Specify Units of Measure) {Specify Type) B6- -2 {Spacify Unils of Measure}
1=Coke 2=COG 3=BFG 4=0Other

11. Operating Schedule (for this equipment) 1=Pressire Gun i=Cyclone .
Comfort/Space - Process Percent Qi Burner " 2=pjr Atomizer Coal Burner 2=Stoker

Heating Only Heat Only Process Heat- Type. 3=Steam Atornizer  Type .3=Pulverized

67-1 67-2 58-69 70 4=Rotary Cup 74 -4=Hand Fired

SEASONAL VARIATION I[N OPERATION (PERCENT):

D
aﬁ::; . DaYY:z;er _. None Winter I:EI SpfingD:] Summeer | F-all_l | |

72 73-75 76 7i-78 79-80 - 81-82 §3-84
12. Exhaust Stack Information’
Height Above Ground (ft) Inside Diameter af Top {inches) Exit Témperature (°F) Exit Velocity {ft/sec)

13. Total Stack Emissions {for this equipment only) in Pounds Per Operating Day Refer to Appendix B

Particulate Matter I | I | i I | Oxides ofSquurl | I | | ‘ | Oxides of Nitrogen | ’ ! | I I I
- 99-104 105410 _ 111-116

Carbon Monoxide | | I I l | | Volatile Orgénic-Cbmpounds--l l | I I || ewero ] I | I | I
117-122 ' 123-128 128-134

14. Method Used to Determine Emissions (1=Estimate, 2=AP42, 3=Stack Test, 4=0ther Emission Factor)

T'_smmas_. sox[4]  wox 00. voc . P10

166 167 ’168 170
Mo rawen F ' ; s L lillion Btu;hr)')asz?mmatumr

16. Date Rec'd Local
Return to Local Jurisdiction Date By
Rev'd by Local Jurisdiction: Date By Rev'd by State: Date By
Acknowtedgement Sent 'by State: Date. By
17.. Invenicry. Date (MM/YY?} 'SCC Code 18. Annual Operating Ratfe  Maximum Design Hourly Rate’
| LTIy ettt i ilil
171174 178-185 186-192 183-199
Permit to- Operate Month Transaction Date. Staff Code Voo SiP Code
| LI TT] (111 [ [
200-201 202207 208210 211 242 213 214
Regulation Code E{;JE Confidentiality |;|
pantesorpton [ [ ] T ] [ LT TTTTTTTTTTT]  acion [] Gonmee
2202338 '

Form number: 11.
Revision date: 09/27/2002 Page 2 of 2
TTY Users 1-800-735-2258 Recycled Papar




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington | Bivd » Baltimore, Maryland 21230
(410). 5373230 * 1-800-833-6101 « www.mde. state. md us

Alir and. Radiatton Management Administration = Air Quality Peimits Program
APPLICATION FOR FUEL BURNING EQUIPMENT

Permit to Construct K1 Registration Update®l  Initia) Registration O

1A, Owner of Eguipment/Company Name
D'Dmiﬂit_}n' Cove Point LNG, LP

Mailing Address/Street | _
707 E. Main Street, Richmond, VA 23219

City Richmond Siale VA  Zip Code 23219

Telephone Numbei:804-771-4390

Print: Name/Title
Cristie O, Ne[ler, Vice: President, Systems Englneenng

Signatire: ’/%/H /&f/ //{/é‘ ' | Dae: ///7//65

1E. Equipment ‘Location (if differeni from above give StreetNumber and Name, City, State, Zip and Telephone Number):
6855 Bareys Hill Road, Bryans Road, MD, 20616

Premises Nai‘ne (i'f-dj_{ferent' from above): Charles Station

3, Status _ HNew Ganstruction Began ~ “New Cénslr_qct_ion Completed  Existing Initial Operation
A= Neiw Eguipment. Status (MM/YY) (M YY] (MMN Y}
B=Madifieation la ..

Existing Equipment ]:lel D:I:D [ I [ []

‘C= Exisiing Equipment 16 1618 70-23 20-73

"4, Describe this Equipment (Make, Model, Features, Manufacturer, etc.):
Solar Mars 90 Combusticn Turbirie

5, Workmen’s Compensation Coverage: Binder/Policy Numher?63&304097;216
Liberty Mutual Expitation Date

Commpany Name:

- NOTE: Before a Permit _fo Canstruct may b issued by the Depariment, theapplicant must provide the Departriient with proof
of worker's:compensatioh coverage as fequired under Section 1-202 of the Worker’s Compsnsation Ast,

8, Number of Piaces of Identical EI:[U__ipmen't,_to_ be Registered/Permitted at this -Tlms:.

7. Person lnstalimg this Equipment {if different from above give Name/Title, Company Name, Mailing Addrass and
Teleplione Number):

8. Major Activity, Product or Service qf-Compénﬁ .at this Location:
Natural Gas Compressor Station

9. Control Devices Associated with this Eq uipment’

Norel | SimplefMultiple SprayiAdsorb. Vantusi "Garbion ‘Electiostalic gag-
_ D Cyclones D Tower I:] Serfubber D .Adsorber D Pretipifatar D h'o‘:‘.ise[j_
24-0 ..2-5»'{ 24-2 24 3 24 4 2445 24-8

[] oescrie SCR and Oxidation Catatyst

Afterbirner Sérubher

ThermalCatalyli - Dry
mscaaic[ ] w0
247 248 249

Fem number 11 . .
Ravision date: §9/27/2062 Page 1 of 2
TTY Usars 14800-£35-2258 Recyclad Fager




10. Annual Fuel Consumption for this Equipment Only
0IL-1000 GALLONS SULFURY% GRADE  NATURAL GAS-1000FT®  LP GAS:100 GALLONS GRADE

LTI LA [] [t fo[rlef2fs[e] [ L1 I] []

26-31 32-33 35-41 A42-45
COAL- TONS SULFUR % ASHY% WOOD-TONS MOISTURE %
46-52 53-55 56-58 59-83 . 64-65
OTHER FUELS |:| ANNUAL AMOUNT CONSUMED OTHER FUEL D ANNUAL AMOUNT CONSUMED
(Specify Type} 66-1 {Specify Units of Measure) (Specify Type) 86-2 {Specify Units of Measura}
1=Coke 2=COG 3=BFG 4=0ther )
11. Operating Schedule (for this equipment) 1=Piessurs.Gun 1=Cyclone:
Comfort/Space Process Percent _ ' Oil Burner “2=Air Atomizer Coal Burher 2=Stoker
Heating Cnly Heat Only: Process Heat Type _3=Ste_an_-'| Alomjzer Type 3=Pulverized
67-1 67-2 68-60 76 4=Rotary Cup: 71 4=Hand Fired
Days Per - Days Per _ . . ‘
Week Year None E Winter |:|:| Spring Dj Summer | Fall | I |
72 73-75 76 Fi-78 7980 81-82 83-84
12. Exhaust Stack Information’
Height Above Ground. (ft) Iniside Diametér at Top {inchés) Exif Temperature (°F) Exit Velocity (ft'sec)

[;jJJ [;ﬁjl [E;EEI' [L;;]

13. Total Stack Emissions (for this equipment only) in Pounds Per Qperating Day Refer to Appendix B

Particulaté Matter | | | l | | | Oxides of Sulfir | | [ | | | I Oxides of Nitrogen [ | ] | | | |
89-104 105:110 111-1186

Carbon Monoxide: | | I I I | | Volatile Organic Compounds f ‘ | I | | | PNME10 l f I _ | l | I
117-122 123-128 ' “29-134

14. Method Used to Determine Emissions (1=Estimate, 2=AP42, 3=Stack Test, 4=0Other Emission Factor)

TSP. SOx. . NOx co vOoC . PM10 E

165 166 _ 167 168 1 69

1/h "‘?12956 MMEitwHr

Date Rec'd Local

Return to Local Jurisdiction Date- By
Rev'd by Local Jurisdiction: Date By Rev'd by State: Date By
Acknowledgement Sent by Stafe; :_Date By
17, Inventory Date (MM/YY) SCC Code 18. Annual Operating Rate  Maximum Desjgn Hourly Rate
| P e iy L rrrrq
171-174 1'7_8-"1 85 186-192 193-199.

Permit to Operate Month. Transaction Date . Staff Code: VoG SIP Code

[1] [TTTTT] LT ] [ [T

200-201 202207 208:210 211 212 213 214
Regulation Gode [@ Confidentiality |;]

oo ' . . o A Add
paintDescrpton [ [ T [ T T T TTTTETTTTTIT]  aston [ ] conange
2é-23 ;

Form number: 17
"Revision date: 05/27/2002 Page 2 of 2
‘TTY Users 1-800-735-2258 Recycled Paper




MARYLAND DEPARTMENT OF THE ENVIRONMENT
Air and Radiation Management Administration e Air Quality Permits Program
1800 Washington Boulevard e Baltimore, Maryland 21230
(410)537-3230 @ 1-800-633-8101e www mde maryland gov

\fail application and payvment to the \lake checks pavable 1o the following

following address MDE Clean Air Fund
MDE/ARMA, PO Box 2037
Baltimore, MD 21203-2057 $400 per piece of equipment

Don’t forget to sign the application!

Request for Coverage: Air Quality General Permit to Construct

SMALL FUEL BURNING (BOILER/HEATER) EQUIPMENT

1) Business/Institution/Facility where the equipment will be located L] Check if this is a federal facility
Business/Institution/Facility Name: Charles Station Phone:

Contact Person’s Name: Cristie D, Neller Email Address: Cristie.D.Neller@dom.com
Street Address: 6855 Barrys Hill Road

City: Bryans Road State: MD Zip Code: 20616 County: Charles
2) Owner [] Cheek if different from above. If checked, complete the following:

Name: Dominion Cove Point LNG, LP Phone: 804-771-4190

Mailing Address: 707 E Main Street ) Email:  Cristie.D.Neller@dom.com

City: Richmond State: ya Zip Code: 23219

3) Installer

Contact Name: TBD Phone:

4) Equipment Information

Manufacturer / Model: Hurst LPW Series Installation Date: TgD
‘Number Installed: _1__ Number Removed: (Attach a list of removed equipment)

Maximum Rated Heat Inpul (from boiler plate): 125 _ Horsepower or Million Btu per Hour

5) Fuel Information
Indicate the type and guantity of fuel burned. You must be able to check ONE AND ONLY ONE of the following fuel

types to qualify for this permit:
A.[] Natural Gas Only cubic feet of Natural Gas burned per year

B. [] Liquid Petroleum Gas (Propane) Only gallons of Liquid Petroleum Gas (Propane) burned per year

C.[] Natural Gas with Distillate Oil as backup fuel only during natural gas curtailment or supply interruption
cubic feet of Natural Gas burned per year AND gallons of Distillate Oil burned per year as backup

ATTENTION! Natural gas curtailment or supply interruption means any period during which the supply of natural gas
is halted for reasons beyond the control of the facility. An increase in the cost or unit price of natural gas does not
constitute a period of natural gas curtailment or interruption. If you plan to burn distillate oil at times OTHER THAN
natural gas curtailment or supply interruption, DO NOT SELECT THIS FUEL TYPE. See the fuel types listed under D

and E below.

D. [] Natural Gas or Distillate Oif with NO RESTRICTIONS on use of either fuel
cubic feet of Natural Gas bumed per vear AND gallons of Distillate Oil burned per year
E. [] Distillate Oil Only gallons of Distillate Oil burned per year

6) Business Operational Information
% comfort heat: % process heat:

24 hours per day 7 __ days per week 365 _ days per year

7) Workers Compensation Information (Environmental Article §1-202)

Workers insurance policy or binder number: 88D-004097-216

[] Check is self-employed or otherwise exempt from this requirement

“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR
COVERAGE IS, TO THE BEST OF MY KNOWLEDGE AND BELIEF, TRUE, ACCURATE, AND COMPLETE. | AM
AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING

THE-POSSIBILIFY, OF PENE A¥D IMPRISONMENT FOR KNOWING VIOLATIONS.” :
Yt 9 2 _ Cristie D. Neller, Vice President //7 27
- / te

§ Owners Siﬁnniure Printed Name and Title
Form Number MDE/ARMA/PER.031 Revised: 08/25/2016 For MDE use only: Page 1 of 1

TTY Users 1-800-735-2258
Ali# PREMISE#




MARYLAND DEPARTMENT OF THE ENVIRONMENT
Air and Radiation Management Administration @ Air Quality Permits Program
1800 Washington Boulevard e Baltimore, Maryland 21230
(410)537-3230 @ 1-800-633-6101® www.mde state. md.us

—

AND

1) Business/Institution/Facility where the equipment will be located [] Check if this is a
federal facility

Business/Institution/Facility Name: Charles Station Phiciic:

Contact Person’s Name: Cristie D. Neller Email Address: Cristie.D.Neller@dom.com

Street Address: 6855 Barrys Hill Road

City: Bryans Road State: MD Zip Code: 20616 County: Charles

2) Owner g Check if different from above. If checked, complete the following:

Name: Dominion Cove Point LNG, LP Phone:

Mailing Address: 707 E. Main Street

City: Richmond State: VA Zip Code: 23219

3) Installer [_| Check if different from above. If checked, complete the following:

Contact Name: Contact Company: Phone:

Form Number MDE/ARMA/PER.042 Revised: 03/04/2015 Page 1 of 2

TTY Users 1-800-735-2258




4} Eguipment Information

Manufactiver #Muodel; CAT G3512 Installation Diate: TRD
Yes  This gerierator will be pperated as part of av’emergency demand response prograns,
>0 No _ .
Nuomber Niithber Stack Height © Stack-Diaméter,
Installed: 1 Removed: {feet, estimated); 25 (inches, estimaged ): 12
1 Engine Make / Model EPA Tier Centified: .Eugine Horsepower : Engine Manufacture Date:  Fuel Type:
CAT (335)2 C Tier2: _ 1,070 TBIR L “Nitural Gag’

1 5) Required Atiachmients {check thatyou*ve includedl them}
B 'vendoriiterature

D CPCN Exemption fFom the Public Service Cofniission
{not needed for gener alnrs u:stalied Viefore October 1,200, or rated at 1500 kW or less)

6y Workers Compensation. Information (Envirenmental Article §1-202)
1 Warkarssinsuranee policy of binder number; 68D-004097-21.4

[ Check'if self-employed orotherwise exempt from this tequirement’

“I CERTIFY UNDER PENALTY OF LAW THAT THE INFORMATION SUBMITTED IN THIS REQUEST FOR COVERAGE I8; TO
THE BEST OF MY KNOWLEDGE AND BELIEF, -TRUE; ACCURATE, AND COMPLETE. 1AM AWARE THAT THERE ARE |
SIGNIFICANT PENALTIES. FOR SUBMITTING FALSE. INFORMATION, INCLUDING THE POSSIBILITY:OF FIME AND
IMPR}'SONMLNT FOR KNOWINC‘ VIOLATIONS.”

(f/ // __Cristie D. Nallgy . i /{/g/&
*Date

Ow_neg g ‘Slgtm!u re Printed Name and Title:

LEAVE BLANK
MDE USE ONLY'

£ Peonit N o _
[J Registration (Less than 1,000 brake horsepower & instalied prior to 11/24/03)

‘Permit/Registration Number: - -

Al
Emissions
Stack. _ . R N
Fugitive, I L _ — ——
Sox N Co vor M PM-10
Fann Number MDE/ARMAPER 042, ‘Revised: 03/04/2015 ‘Page 2 of 2

TTY Users-1-806-735-2258




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 YWashington Bivd = Baltimore, Maryland 21230
{410}.537-3230 » 1-800-633-6101 = www.mde.state.md .us
Air and Radiation Managemerit Adniinistration = Air Quality Permits Program

AFPLICATION FOR PERMIT TO CONSTRUCT
GAS CLEANING OR EMISSION CONTROL EQUIPMENT

1.Owner of Installation Telephone No. Date of Application
Daminion Cove Point LNG, LP 804-771-4190 ////’%QQ
2. Mailing Address City Zip Gode Gounty
707 E. Main Street Richmord 23219
-3. Equiipment Location City/Town or P.O. County
16855 Barrys Hill Read Bryans Road, MD Charles
4, Signature of Ow ?rprg erator Title S Print or Type Nathe
Ji@g ///éi Vice Prasident, Systém Englneering Cristie [. Neller
1 5, Apglication Type: Alteration El New Construction
6: Date Constructian is to Start: | | | G'omp]eti_qn-_'l)ate (Estimate):

7. Type of Gas Cleaning or Emission Control Equipment:’

Biniple Cyclone Multiple Cyclone | Afterburner Electrostatic Precipitator '.
Scrubber atner [x | Oxidation Catalyst
' ' {iype) {type)
8.-Gas Cleaning Equipment Manufacturer Podet No. Coliection Efficiency (Design Critaria)
TBD TBD ‘80% (CO)Y

9. Type of Equipment which Control Eq_uipment is to Service:
Solar Taurus 70 Combustion Turhine

10. Stack Test ta be Conducted:

Yeos D No

(Stack Test 1o be Conducied By) (Date} =

*41. Cost of Equipment T80

8D

Estimated Erection Cost. i

Form pumber; 8 _ o
Reavislon date: 0/2000 _ Page 1 of 4 -4
TTY Users 1-800-735-2258 Recyclad Faper




12. The Following Shall Be Design Criteria:

INLET OQUTLET
Gas Fiow Rate. TBD . ACFM* 1BD ACFM*
Gas Temperature TBD °F TBD °F
Gas Pressure 18D INCHES W.G. TBD INCHES W.G.

PRESSURE DROP TBD

Dust Loading : N/A GRAINS/ACFD** : N/A GRAINS/ACFD**
Moisture Cantent TBD % BD Yo
OR
Wet Bulb Temperature F °F
BD

Liquid Fiow Rate GALLONS/MINUTE
- {Wet Scrubber)

(WHEN SCRUBBER LIQUID OTHER THAN WATER INDICATE COMPOSITION OF SCRUBBING MEDIUM IN WEIGHT %)

*= ACTUAL CUBIC FEET PER MINUTE »= ACTUAL CUBIC FEET DRY

WHEN APPLEICATICN INVOLVES THE REDUCTION OF GASEQUS POLLUTANTS, PROVIDE THE
- CONCENTRATION OF EACH POLLUTANT IN THE GAS STREAM IN VOLUME PERCENT. INCLUDE THE
CONMPOSITION OF THE GASES: ENTERING THE CLEANING DEVICE AND THE COMPOSITION OF EXHAUSTED
GASES BEING DISCHARGED INTO THE ATMOSPHERE. USE AVAILABLE SPACE IN ITEM 15 ON PAGE 3,

13. Particle Size Analysis

Size of Dust Particles Entering Cleaning: Unit %.of Total Dust % to be Collected
0'to 10 Microns N/A N/A
10 to 44 Microns: N/A . N/A

N/A N/A

Larger than 44 Microns

14, For Afterburner Construction Only:

Volume of Contaminated Air CFM  {(BO NOT INCLUDE COMBUSTION AIR)
Gas Inlet Temperature °F
Capacity of Afterburner BTU/HR

Diameter (or area) of Afterburner. Throat

Combustion Chamber: Operating Température at Afterburner °F
(diameter) (Ien_gth} o ' '

Retention Time of Gases

Form number: &
Revision date: /2000 - Page 20f4 ¢
TTY Users 1-800-735-2258 Recycled Paper




15. Show Location of Dust Cleaning Equipment in the System. Draw or Sketch Flow Diagram Showing
Emission Path from Source to Exhaust Point to Atmosphere.

CO prior to contfol device - 25 ppmvd at 15% Oxygen
CO post to control device - 5 ppmvd-at 15% Oxygen

Oxidation Catalyst is located downstream of combustion chamber

Form number: 6
Revision date:. 0/2000 Page 3 of 4
TTY Users 1-800-735-2258 Recycled Paper.




Date:Received: Local State

Acknowledgement Date:
By

Reviewed By:
Local
‘State

Returned to Local:
Date
By

Application Returned to Applicarit:
Date
By

REGISTRATION NUMBER OF ASSOCIATED EQUIPMENT:

PREMISES NUMBER:

Emission Calculations Revised By Date

Form number: 6
Revision date: 0/2000 Page 4 of 4
TTY Users 1-800-735-2258, Recycled Paper




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Blvd = Baltimore, Maryland 21230
{410).537-3230 = 1-800-633-6101 = www.mde state.md.us
Air and Radiation Management Administration = Air Quality Pevmits Program

APPLICATION FOR PERMIT TO CONSTRUCT
GaAs CLEANING OR EMISSION CONTROL. EQUIFMENT

1. Ow_nejr_'.of 'Insfé_ztlati_qn Telephong No. Date of Application
Dominion Cove Point LNG, LP 804-771-4190 0
2. Malling Address City ' Zip Code Gdunfty
707 E. Main Streat Righmond 23219 |
3. Equiprient Location City/Town or P.C. County
68556 Barrys Hill ROad Bryaris Road, MD Charles
4. Signature of 0 or rator Title Print or Type Name
/»-%O e ,:: Vice President, System Enginesring Cristie D. Neller
5. Application Type Alteration D New Construction
6. Date Constraction i is to Star{ Comiplétion Date (Estimate):

7. Type of Gas Cleaning or Emission Gontrol Equipment:

Simple Cyclone Mulﬁple-Cyclon'e Afterburner Electrostatic Precipitato.r
Sctubber _ Other [X | Oxidation Catalyst
‘ (o) e (type)
8. Gas Cleaning Equipment Manufacturer ModelNo.  Collection Efficiency {Design Criteria)
TBD TBD B80% (CC)

9. Type of Equipment which Control Equipment is to Setvice:
BolarMars 90 Combustion Turbine

10. Stack Tést to be Conducted:

Yes D No

{Stack Test to.he Conduected By} {Date)

11. Cost of Equipment 15D

TBD

Estimated Erection Cost

Form number: &
Revision date: 8/2000 Hage 1.6f 4
TTY Usérs 1-800-735-2258 Recycied Paper




12. The Following Shall Be Design Criteria:

Liquid Flow Rate TBD

{Wet Scrubber)

GALLONS/MINUTE

*= ACTUAL CUBIC FEET PER MINUTE

INLET QUTLET
Gas Flow Rate TBD ACFM* 8D ACFM*
Gas Temperature TBD °F TBD oF
Gas Pressure _ 8D INCHES W.G. TBD INCHES W.G.
PRESSURE DROP TBD _
Dust Leading N/A GRAINS/ACFD** N/A GRAINS/ACFD**
Moisture Content TBD % TBD %
Wet Bulb Temperatire: °F °F

(WHEN SCRUBBER'LIQUID OTHER THAN WATER INDICATE COMPQSITION OF SCRUBBING MEDIUM iN WEIGHT %)

w= ACTUAL CUBIC-FEET DRY

WHEN APPLICATION INVOLVES THE REDUCTION OF GASECUS -POLLUTANTS, PROVIDE THE
CONCENTRATION OF EACH POLLUTANT IN THE GAS STREAM IN VOLUME PERCENT. INCLUDE THE
COMPOSITION OF THE GASES ENTERING THE CLEANING DEVICE AND THE COMPOSITION OF EXHAUSTED
GASES BEING DISCHARGED.INTO THE ATMOSPHERE. USE AVAILABLE SPACE N ITEM 15 ON PAGE 3.

13. Particle Size Analysis

Size of Dust Particles Entéring Clezning Unit

0 to 10 Microns
10 to 44 Microns

Largerthan 44 Microns.

% of Tolal Dust % tQ‘ be Collected
N/A N/A
N/A N/A
N/A N/A

Volume of Contaminated’

14. For Afterburner Construction Only:

Air

CFM (DO NQOT INCLUDE COMBUSTION AIR)

°F

Gas Inlet Temperature

Capacity of Afterburner

BTUMR

Combustion Chamber,

Diameter {or area) of Afterburner Throat

'Operati_ng_ Temperature at Afterburner SF

Reiention Time of Gases

{diameter)

{length}

Formnumber: 8
Revision date: 0/2000
TTY Users 1-800-735-2258

Page 2 of 4
Recycted Paper




15, Show Location of Dust Cleaning Equipment in the System. Draw or Sketch Flow Diagram Showing
Emission Path from Source to Exhaust Point to Atmosphere.

CQ prior to control device - 25 ppmvd at 15% Oxygen
CO post to control device - 5 ppmvd at 15% Oxygen

Oxidation Catalyst is located downstream of combustion chamber

Forminumber: 8
Revision date: 0/2000 Page 3 of 4.
TTY Users 1-800-735-2258 ‘Recycled Paper




Date Received: Local State

Acknowledgement Date:
By

Reviewed By:
Local
State

Returned 16 Local:.
Date
By .

Appiication Refurned to Applicant:
Date
By

REGISTRATION NUMBER OF ASSOCIATED EQUIPMENT:

PREMISES NUMBER:

Emission Calculations Revised By Date

Form number: 6 _
Revision date: 0/2000 Page 4 of 4
TTY Users 1-800-735-2258 Recycled Paper




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Bivd.» Baltimore, Maryland 21230
(410)°537-3230 = 1-800-633-6101 = www.mde state.md.us

Air and Radiation Mauagement Administration = Air Quuility Permits Program

APPLICATION FOR PERMIT TO CONSTRUCT
GAS CLEANING OR EMISSION CONTROL EQUIPMENT

1. Owner of Instailation Telephone No. Date of Application
Dominion Cove Point LNG, LP 804-771-4190 z0s
2. Mailing Address City 2ip Gode’ Cotinty
707 E. Maih Street Richmond 23219
3. Equipment Location City/Town or P.O. Gounty
6855 Barrys Hill Road Bryans Road, MD Charies
4. Stgnaiure of Qwner-or Oper. Title Print or Type Name
/7 7 Vicé Président, System Engliesring Ciistie D. Nefier
5, Appllca_tion 'pre: Alteration D New Construction '
1 6. Date Construction is to Start: Completion Date {Estimate):

7. Type of Gas Cl_e'éning__ or Ermission Contral Equipmeant:

Simple Cyclone Multiple Cycione. Afterburner Electrostatic Precipitator
Scrubber | Other |X Selective Catalytic Reduction (SCR)
{type) (type}
8. Gas Cleaning Equipment Manufacturer Model No. Gollection Effi’ci9n¢y' {Design Criteiia)
T8b TBD: 41.7% (NOx)

9, Type of Equipment which Control Equipment is to Service:
Solar Tautus 70 Combustion Turbihe

10 Stack Test 1o be Conducted:

Yes."____l No

{Stack Testio ba Conducted Byy T T (Dale)

11. Cost of Equipment TBC.

TBD

Estimated Eréctibn Cost

Farmnumber. & .
Revision date: 0/2000 Page 1 of 4
TTY Users %800-735-2258 Recyeled Paper



12. The Following Shall Be Design Criteria:

INLET OUTLET
Gas Flow Rate TBD ACFM* TBD ACFM*
Gas Temperature TB‘-D °F T-BD °F
Gas Pressure _TBD INCHES W.G. TBD INCHES W.G.
PRESSURE DROP TBD
Dust Loading N/A GRAINS/ACFD** N/A GRAINS/ACFD**
Moisture. Content TBD % TBD %
OR
Wet Bulb Temperature °F °F
TBD

Liquid Fiow Rate
(Wet'Scrubber) _ . . .
(WHEN SCRUBBER LIQUID OTHER THAN WATER INDICATE COMPOSITION OF SCRUEBING MEDIUM IN WEIGHT %)

GALLONS/MINUTE

*= ACTUAL CUBIC FEET PER MINUTE: **= ACTUAL CUBIC FEET DRY

WHEN APPLICATION INVOLVES THE REDUCTION OF GASEOQUS POLLUTANTS, PROVIDE THE
CONCENTRATION OF EACH POLLUTANT IN THE GAS STREAM IN VOLUME PERCENT. INCLUDE THE-
COMPOSITION OF THE GASES ENTERING THE CLEANING DEVICE AND THE COMPOSITION OF EXHAUSTED
‘GASES BEING DISCHARGED INTO THE ATMOSPHERE. USE AVAILABLE SPACE IN ITEM 15 ON PAGE 3..

13. Particle Size Analysis

Size of Dust Particles Entering Cleaning Unit % of Total Dust % to ‘be Collected
0 to 10 Microns N/A N/A
10 fo 44 Microns N/A N/A
Larger than 44 Micrens N/A _NIA

14. For Afterburner Construction Only:

Volume of Contaniinated Air CFM (DO NOT INCLUDE COMBUSTION AIR)
Gas Iniet Temperature °F
Capacity of Afterburner BTU/HR

Diameter {or area) of Afterburner Throat

Combustion Chamber . ‘Operating Temperature at Aft_e_rb_urn_er. °F
(diameter] {length)

Retention Time of Gases _

Form number: 6
Revision date: 072000 Page 2 of 4 §
TTY Users 1-800-735-2258 Recycled Paper.




15. Show Location-of Dust Cleaning Eqmpment inthe System. Draw or Sketch.Flow Dtagram Showmg
Emission Path from Source to Exhaust Point to Atmosphere.

NOX prior to control device - 9 ppmvd at 1 5% Oxygen
NOx post to.control device - 3.75 ppmvd at 15% Oxygen

SCR is located downstream of combustion chamber

Form humber; 6
Revision date: 0/2000 Page 3of 4
TTY Users 1-800-735-2258 Recycled Paper




Date Received: Local _ State

Acknowledgement Date:
By

Reviewed By:
Local
State

Returned to Local:
Date
By

Application Returned to Applicant:
Date
By

REGISTRATION NUMBER OF ASSOCIATED EQUIPMENT:

PREMISES NUMBER:

Emission Calculations Revised By Date_

Form number: 6
‘Revision date: 0/2000 Page 4pf4
TTY Users 1-800-735-2258 Recycléd Paper




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Blvd = Baltimore, Maryland 21230
(410} 537-3230 ».1-800-633-6101 »www.mde state.md us

Air and Radiation Management Administration @ Air Quality Permits Program

AFPLICATION FOR PERMIT TO CONSTRUCT
Gas CLEANING OR EMISSION CONTROL EQUIFMENT

| 1, Owﬁer’t‘cf'mstallatiaﬁ ) ) ‘Tele_phqne .N__p._ _ Date of Application
Dominion Cove. Paint LNG, LP 804-777-4180 / ,%7////{;,

2. Mailing Address City Zip Gode- County

707 E. Main Street Richmond 232198

3. Equipment Location . City/Town or P.0, County

6855 Barrys Hill Road Bryans Road, MD Charles

4. Signature of Owngr or Operator. Titie Print or Type Name

f//f; Vice President, System Engineering Cristie D. Neller

-5; Application Typea: -Ai_teration-"D New Construction

6, Date Construction is fo Stari: Completion Date (Estimate):

?.' Type o_f-'Gas_-CIeaning or Emission Control Equipmerit:

Simple Cyclone j Multiple Cyclonz Afterburner | Electrostatic Precipitator
Scribber Other | X _Selec_tive-Qatalytlr_-;-___Reductmn {SCR)
(type) {type)
8. Gas Cleaning Equipment Manufacturer Mode! No., Collection Efficiency (Design Criteria)
TBD TBD 75% {(NOx)

9, Type of Equipient which Control Equipment is to Sgrvice:
Solar Mars 90 Combuistion Turbine

10. Stack Testio be Canducted:.

Yes |:| No

(Stack Testto be Conducted By) T {Dats)

11. Cost of Equipment 78D

TBD

Estimated Erectlon Cost

Form number; 6
Revision date: 6/2060  Page 1¢f4
TTY Users 1-800-735-2258 Recycled Paper




12, Thie Following Shall Be Design Criteria:

INLET OUTLET
Gas Flow Rate TBD _ ACFM* TBD ACFMI*
Gas Temperature TBD °F 8D oF
Gas Pressure TBD INCHES W.G. TBD INCHES W.G.

PRESSURE DROP 18D

Dust Loading N/A GRAINS/ACFD** N/A GRAINS/ACFD**
Moisture Content 18D % TBD %
OR '
Wet Bulb Temperature °F °F
Liquid Flow Rate TBD GALLONSIMINUTE
{Wet Scrubber)

(WHEN SCRUBBER LIQUID-QTHER THAN WATER INDICATE COMPOSITION -OF SCRUBBING MEDIUM IN WEIGHT %)

*= ACTUAL CUBIC FEET PER MINUTE w= ACTUAL CUBIC. FEET DRY

WHEN APPLICATION INVOLVES THE REDUCTION OF GASEOUS POLLUTANTS; PROVIDE THE
CONGENTRATION OF EACH POLLUTANT IN THE GAS STREAM IN VOLUME PERCENT. INCLUDE THE
COMPOSITION OF THE GASES ENTERING THE CLEANING DEVICE AND THE COMPOSITION OF EXHAUSTED
GASES BEING DISCHARGED INTO THE ATMOSPHERE. USE AVAILABLE SPACE IN ITEM 15.ON PAGE 3.

13, Particle Size Analysis.

Size of Dust Particles Entering Cleaning Unit % of Total Dust % to be Collected
0 to 10 Microns N/A N/A
1C to 44 Microns _ N[-A' . . N/A
N/A N/A

Larger than 44 Microns

14. For Afterburner Construction Only:

Volume of Contaminated Air _ CFM (DO NOT INCLUDE. COMBUSTION AIRy
Gas Inlet Temperature °F
Capacity of Afterburner _ BTU/HR

Diameter (or area) of Afterbumer Throat

Combustion Chamber: Operating Temperature at Afterburner °F
damatan (iengtn) ' ' '

Retention Time of Gases

Form number: 6 o
Revision date; 0/2000 Page 2 0of4
TTY Users 1-800-735-2258 Recycled Paper




15. Show Location of Dust Cleaning Equipment in the System. Draw or Sketch Fiow Diagram Showing
Emission Path from Source {o Exhaust Point fo Atmosphere. '

NOx prior to control device - 15 ppmivd at 15% Oxygen
NOx post to control device -3.75 ppmvd at 15% Oxygen

SCR is located downstream of combustion chamber

Form number: 6 .
Revision date; 0/2000 Page 3 of 4 |
TTY Users 1-800-735-2258 Recycled Paper




Date Received: Local _ State

Acknowledgement Date:
By

Reviewed By:
Local
State

Returned to Local:
Date
By

Application Returned te Applicant;
Date.
By

REGISTRATION NUMBER.OF ASSOCIATED EQUIPMENT:

PREMISES NUMBER:

Emission Calculatiohs Revised By Date

Form number; 6 _
Revisicn date: 072000 ~ Page 40f4
TTY Users 1-800-735-2258 Recycled Paper




APPENDIX B
EMISSION CALCULATIONS
AND VENDOR DATA



Dominion
Chatles Compressor Station

Table B-1. Total Facility Potential Emissions Summary.

Praposced Souce 1 B 1 d . O
Solar Mars g 7.74 18,32 108" 3.6 B.25 64,276.0 Q.40 1.21 G2 64942
Solar Taurus 70 5.78 14,30 0,77 258 .35 49,518.5 0.3% 0.03 0.00 . 49,570
Caterpillar Emergency Enging 1.i8 2.36 ‘0.50 0.0011 .02 220.2 QL4 0.00 0.000 2068.4
Utility Boiler 2,35 189 0.12 (.13 iy 2,690.0 .04 0.05 0.005 2,647
|Hydrocarbon Tank - - 2.5F-01 N . — N ~ ~ -
‘|Aceumulator Storage Tank. - - 5.4E-04 - - - - - - -
Blowdovms - 4.89 - - 2.44 0.23 494.36 - i0,8a6
‘FStation: Fugitives - - - 5.99- N N 2,04 008 530,50 ~ 12,368
ﬁ'otals-(tm‘l/}’eal‘) 16.95 -36.78 13.71 5.60. 14.70 116,716.0 1.40 966.15 0.22 140,935




Domi.nio_ﬁ . .
Charles Compressor Stalion

Table B2, Solar TauTys #0 $pecifications
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Dominien
Charles Compressor Station
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Dominion
Charles Cornpressor Station

Table B-4. Solar Taurus 70 Potential to Emit

Operati
8.760 hrsfyt 10t Events/Yr 100 Events/Year 8,760 hrs/yr o’hrsfyr 8,760 higfyr
(20 'Minule Fvent Duration) | (10 Minute Event Duration). :
“Hourly Maximunt Event Maximuon Event Maximum Maximum Anhual Hourly Maxinmm | Maximum Annual
{(b/hr) Annual {Ibjevent} - Annual (lb/event) Annual {tpy) {Ib/hr) ‘Annual (tpw)
S ' {tpy} {py) py) fipy) '
NOy 129 5.66 0.00 0.05 1.30 0.07 575 3.71 '0.06° 5.78
co 1.06 4.64 83.60 418 108.20 541 14.22 6,60 0,10 14.30
502 0.54 2.38 0 0 0 o .38 .56 0.0L 2.38
PMiof2.5 145 $.35 0 ‘0. I+ [ 6.35 1.49 0.02 6.35
COze | w37 49,570 | O N B L S L S B s = H A2 ARSI
ale ) 11,306 49,518 Q; o o 0 49,518 11,607 17405 40,518
N20 0,08 .09 o 0. 3] 0 0.09 0.02 0.0005 0:09
TOC (Total) 3.00° 13.14 4.80 0.24 6.20 0.31 13.64 6.20 .09 13.69
CHg 0,21 '0.93 0. 0. [+) 0 0.03 .22 2,003 .05
VOC (Total) 0.15 v.66 0.96 0.05 124 0.06 0.76. .31 0.00%5 .77




Dominion

Charles Conipressor Station

Table B-5. Solar Mars 9o Potential to Ernit

‘Normal

hieit

"8,76'61.1%5;')’.1:

106 ;fen’(s.,(Y.r.

{10 Minule Event Duration)

10t Events/Year

(10 Minute Event Dyration)

8,760 rs,’:yr-

8,?60 il.rs{)-'r

Haurly: Maximuin Event Maximusn Event. Madmum Maxihum Annual Hourly ‘Maximum: | -Maximum Annoal

(b/hr) Annual {(Ib/evert) Annnal {Ib/event) Annual {tpy) (b/hr) Annual (o)
S Ltpy) ' {tpy} ' {tpy) ' ' vy
NOy. 1.70 .45 120 0.6 ‘1,50 0.08 “Fi55 14.04 0.2t 77
Co 1.38 6.04 109.3¢ 5.4 13260 6.62 18,12 8.60 0.13 18.22
S0z D70 3.09 o o " a 309 073 .01 2.09
PMio/2.5 i.88 8.5 Q a 0 o- ‘B.og 194 0.03 8.25
GO v, 34,690 [ 64,342 o o o o e 8382|5360 2 . '
CO2 14,675 64,276 o o o Q 64,276 15,144 .
N20 .05 012 o 9 0 a G,12 0.03 ©.0004 ‘0.12
TOC (Total) 3,90. 17.08 6.20 0.31 7.60 .38 17.71 8.10° 0.12 17,477
CHg 0.28 L2 o a -0 o 121 0.29 0.004- 121
VOC (Total} '0.30 0.85 1.40° .07 152 0.08 100 0.41 6.006 1.00




Dominion
Charles Compressor Station

Table B-6. Auxiliary Generator Potential Emissions Summary

Engine parameters

Power output base load 750 kw

Power output base load 1,070 Hp

Heat Rate | 130,312 |Btu/Kw-hr
Heat Input Capacity (HHV) 7.734  |MMBtu/hr
Maximum Annual Operation 500 h/yr

th
_ 4.72

6] 9.44 2,36
VOC 2,36 0.59
PMi10/2.5 0.00999 0.08 0.019
302 5.88E-04 0.005 0,0011
COz2e 117.10 005.657 226.41
COz2 116.9800 904.723 226.18
CH4 0,0022 0.017 0.00
N20 0.0002 0.002 0.000.
Notes:

! NOx, CO, VOC based on NSPS Subpart JJJJ, Table 1

* Emissions for PM1o/PM2.5:and SO2 calculated using AP-42 emission factors (Table 3.2-2).
Emission for GHGs based upon 40 CFR Part 8, Subpart C

3 Auxiliary Generator is Limited to 560 hours / year.



Doninion

Charles Compressor Station

Table B-7. Gas-Fired Boilér Potential Emissions Summary

Boilerparameters
Heat Input Capacity (HHV)
Fuel Firing Rate

Maximum Annual Operation

225

5,147

8,760

MMBiu/hr
SCE/hr
br/yr

Pollutani Ib, A
NO, 100 0.51 2.25

CO . 84 0.45 1.89
Voo 5.5 0,028 0,12
PM/PM-10/PM-2.5 7:6 0.04 017
SO, 571 0.0294 | 013
COse 119,443 614.78 2692,73
€oz .. ..].u93% | 61415 | 2689.06
CH4 5,85 0.0116 0.05
NaO 0.22 0.00116 0.0051

w NO,, CO, VOC and PM emissions are based upon AP-42 Emission Factors
) Emissions of $O, from based on mass bélance of sulfur in fuel:
Sulfur Content

Higher Heating Value

Molecular Weight of § =

Molecular Weight of SO, =

) GHG Emissions are based upon 40 CFR Part 98, Subpart C

2.0

grains/iso SCF

1,020

Biu/SCE

52

Ib/lbmisl

64

Ib/lbmol




Dominion

Charles Compressor Stition

Table B-8. Fugitive Blowdowns Potential Emissions Summary

Natuial Gas Sge'ciﬁcaﬁous

o P
COz 0.19 44.01 0.084 0.49% No
Nitrogen. [~ 037 28.01 0.104 0.00% No
Methane: 9258 16,04 14.852 86.59% No
Ethane 6.51 30.07 1.958 11.40% No
Propane 0.28 ) 44.10 0.123- | 0.72% Yes
n-Butane 0.03 5812 . 0.017 0.10%, Yes,
IsoButane g2 [ 5812 | 0.012 0.07% Yes
o n-Hexane 0.01 78.11 0.008 0.05% Yes
IsoPentane 0.0 72.15 0.007 0:04%: Yes.

Blowdownsper¥Year | 200 | a2
VOC Emissions (Ib/event} 44.5
HAP Emissions (1b/event) 21 {205 |
€02 Emissions (Ib/event) 2n.2 8
CH4 Emissions (b/event) 39431 59,0411
CO=2e Emissions (Ib/event) 98,000.9. 976,247.0
VOC Emissions {tpy) 4.4484. 0.4404
... T1AP Lmissions (tpy) 02074 0.0205
CO2 Emissions {tpy) 2:2200 0.2108
CH4 Emissions (ipy) 394-3 390 .
‘CO2e Emissions (tpy) 9860.1 976.2




Bominion
Charles Compressor Station

‘Table B-g. Potential Fugilive Emissions Summary

Co

nipressor Station Fugitives - 135:260.0 7.813:1 Ib/station=-yr
Ceatrifugdl Compressor Pugilives 467,660.0 27,013.7 .1b/compressor-yr
"Greenhouse Gas Ermission, Estii—np tion Gnidelines lor Nalural Gas Transmission.and Storage, Volume 1.2 GHG Emission

Estimhation Methodologies-and Procedures; Interstate Naliieal Gas Associalion.of América, September 28, 2005, See Table 4.4.

“Based on 9.4 vol%:CH, and 2 vol% 00, in natural gas, per INGAA Guideline

Natnral Gas Specifieations

FEonstitue) it:: | Molécular Weight: [ “Lh/Eb-Mol NG {: Miiss Pereéfit
N COz .19 44.01 084 0.49%
Nitrogen ‘0.37 ) 2801 0.104 0.00%
Metliane 9258 N 16.04 14.852 86,53%
Ethane 6,51 agooy_ | LG58 . 1L.40%
_Propane 0.28 4410 0193 0.72%
__nButane 003 AT I gy | 0.10%
IsoBntans 0.02 58,12 0.012 0.07%
n-Hexane. 0,01 | 781 0.008 -0.05%
‘IspPentane .01 7315 0.007" 0.04%

" Taurus ta | 218 1 5.795:7 J oz
Total 2.9 530.6 13.267.7 6.0. o.28
“Based apou uatural gasspecfications and INGAA factors above.

Caleulated using global warming potentialsfrom Part g8, Table A-1 (002 = 1, CHg = 25)
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Table B-10. Proposed Praject Potentiol HAP Emiskions Summary

plar Mars go:
N YOC-HAFP
Acetaldehyde 2.86E-05 T.50E03 28080 SZ7EE- LME-na H34E-o3 f.47E-08 u6eE-0n | 4.40F-02 |
Acrolein 3.57E-06" S4By _.4.57E-06 4.42E-04 1.84E-03 5igE-03 3.08E-02 0yaE-03 1 44E-0z. '
Benzene B.57E-08 3.09E-03 03 8.576-06 ‘8.20E-04 baBag 2068006 LogE-bs 49808 4ud0B-0g | 3 abE-03 B.51E-trg 9,24E-03
13 Butadiene 3.07E-07 3.596E05 . 1. 6_2;_: 04" 3.07E-07 @.078-05 1.30E-Dg i ) & BryE-thy 2H6E-03 5:1GE-01 8.35E-0q |
Carbon Tetrachiord 0.00E+0a a.00F+a0 a.0oE+on 0.00F+80 2.00F+ 00 3.67E-05 2:84E-04 7A0E-05F 7.10E-05
Ciglnrohenze 2 0.00E+00: 0.00E+00 0.00E+00 C06E+ Do G.00E+00 3.04B-08 2asEoy | 58BE.05. | 5 HRE-03
Chlaraform D:00E+00 o.aaEren O.00Ey oo aouk+no o.00E+00 2.85E-05 | =2aR-p4 5-51E-D5 55iE0g
Diehlorobanzena D.0oErDo 0.00E+0G 4.00E+00 0.00E+00. G.00E+00 118E-0h 6:18E-06 aBos a2 71E-05
1,2-Dichl oropropens o.00E+00 BAGEF00 a0+ o0 DHGEFDO 0.0GE+DD B AqE-05 2.04E-04 510E-03 51080y
o Ethylbenzene 2.29E-05 2.87E-03 1.26E-02 2.26F-05 2.21F-03 9.68E-03 . 2.97E-05 | awrE-oq 7.6BE-05 SiogH.nn
. Eibvlene Dibromide 0000 0.00E+00 LIGE+OG a.00E+no: a.uoEr0g 3.43E-035 3.43E-04 857505 8.57E-05
Farmaldehyde 5.07E-014 b.37E-02" 2,790t Si07E-0y 4.0E-02 ‘215601 Fuank-fy 3B6EGf 1.45E-03 Fe8E-Ga. 4.08E-01 1.02E-01 B.G7E-01
________ H_ggc_qne. a.pof+on 0.00E+00 -g.00E+o0 0.00E+00. G.60E+00 1.18E-03 9.26E-03 4.08E-02 t.uE-03 H.38HEng 2agE-os 4a7ion
Methancl booE+on | egvEroa a.o0E+un g.00E+fog Q.O00E+0n - 250803 Lg3E-02 4.83E-0% 4.89E-03
Methylene Chionte g.o0E+co o.0nE+on “o.ooErog Q.00E+00 G.00E+00 2.00E-05 L55E-n4 “3ByE-05 282508
Maphthalene: o.ugE-07 1.17E-D4q 5.11E-04 9.29E-07. 8.98E-05. 2:63E-04 Boiior 3.14E-08 13803 #44E-05 575504 L44E-tg 1.06E-07 |
PAH L576-06 || ro7E-0q 8.64E-D4 1.57E-00. ThaE-1d 8.66E-04 o 2 BuE-05 2.0BE-Dg 5.20E-05 58503
Propylene Ouide soffens | o60Bioy) 114E-02 =o7E-05; 2.00F-03 -A.78F-03 ‘zn2E-02
1 1.2.2‘Tetrach[omethane ) BagE+Qo 0 00E+00 T Et R0 jeXrlr] EeaN Q.00E+00 4:00E-05 3:09E-D4 7. ?aE 05 LE-0y
............. — 0.00E+00 0.00E+00 | 0.00E+00 0.00Er00 j  000EA00 § oo s st | o 3.
22,4 Tr!melhﬂp_c_n ,.“9 0.00E+00 ‘a.00E+00 pouE+on G.00E+00 4 B';F,-or; 4.83E04
Talueng g.29E-n5 5.1E-02 9.29F-05 B.9HE-03 393E-02 3:33E-08 1.75E-05 7.07E-03 Z.8ak-04 4.13E-02
o Vi Chloride i b.0aEe0s | b.oEran o.00k+ 0y a.00k+00 2.00E+ D0 2.88E-03 | 288E-05
Xvlenes 4.57E-03 | &s74E-o03 asiE-o2 4,575~05 . 4:42E-09 L4 E-D2 3.50E-t 440802
N ic Qrganie Compounds (POM) o
Acenaphth 1.76E-00 o.10E-07 1 ?65‘09 L71E-07 7.18E-07. 1.76E-09 g.26E-0g 3.06E-08. 9.67E-0b 2.42E-06 4 3BE- 06
N Arenaph hytene ]..L76E-60 9.70E-07 L7gBng’ | 37iE-07 74BE-D7 A76E09 5.26E-09 406E08 [ 4.2BE-05 | rovElos :
Anthracens . _245B09 L29E-06 2355 09 2.28E-07 9.97E-07 2.35E-09 1.24E-08 5.41E-D
Beriz{ajantt I-76E-09 r L76E-Dg- LB~ F4BE-O7 L7601 Y. 0E-0g 4.faE-0
Benzolalpyrene LiBE-09: 1:78E-00 114E-07 4.08E-07 1.18E-08 6.)8E-09 2.71E-08. ‘4i05E-07 3.nE-06 B.02E-07
Benzol D Fioranthene 1.76E-00 __9.70E-07 1.76E-09. 171E-07 =.48F-07 .1, 751.-09 9.26E-09 4. OBE-0f ALBEE-oT 1.28E-08 3.21E-q7 208&06
EdLtiperylene L14E-qg. 6.47E-07 1.18F-09 114E-07 4.98E-07. 118E-69 6.18E-09 27:iE08. | g4uEey | 320E-0f | BooEor LoyE-of
| EBenzotkiludrantheoe 1.76E~-00 b.oE-o7 1.768-00 L71E-y +.48E-07 17650 4. 26E-00 “4.06E-08, L6OE-07 1.28E-08 3.2E-07 | - 208E-06
B!Bhe eniy] 212804 1.64E-03 4.10E-04
+76E-09 9:70E-07 L78E-0g LE-ar 7-48E-07 . 28E-09 4.06E-08 £H03E-07° | 546E-08 | 134E-06"
4.98E-07 6.188-00 |  271E-08 j
i 6.65E-0! . 8.24E-08 2.015-07
2 94E-09 16atab 2.94E-00 2.B4E-07 1.23E-08 2ygt-og: 15480 8.76E-0f 1.1iE-06 858E-08 | a.isE-06 DBE-06
298800 L51E-06 7By 206807 1.16E-06 273609 1.44E-08 6.31E-0; 5-67E-06 4.39E-05 1.19E-05 1,37E-03
0.70E-07 1.76E-00- 1.TE07 7.48C-07 -1.70E-DYy g.26E-00 4.06E-0f - i} 1.76E-08
2. 35_17 08 1:20E-05 2.33E-08 228606 0.97E-06 o E-oE Laafoy FHE-07 iy 25704 G2Frns B.76E~5
lndeno(l,:,s ed)pyrene 1,76F-08 gm0y 176E- 0% by 1 raBBo7. 1,765t 9.26E-00 dOGE-D8 1.76E-68
Phenanthrene L67E-08 200806 9ABE-of La7E-08 LEIE-DB. Z.06E-06 1.67E~08 875E-08 |  3.83E:07 | LegE-0s5 B.pgErb5 | "2.01E-05 367E-05
henot - 0.00E+00 . 0.00E400 2.00E+00 . . . 40E-05 - LE6E-04 4.64E-05. 4.64E-05
Pyrens 4.90E-go 65607 - 2.70E08 4.90E-09 -4.748-07 2.08E-06. £.00K-009. 2.57E-08. 113E-07 . 13606 105E-08 2.63E-08 FE1E-06
fyrene 0-00E+00 B.008+00 o.o0k+oo ZABE-D5 182809 AHOE-05 3.568-05
Taotal POM 8.65E-08 LOYE-O5 A:75E-05 B.A5E-08 B.a6E-06 A.6EE-05 8.055-08 4.53E-tx 1LG9E-06 FaaE-t4 2.47E-03 | 6.10E-04 7.055-04

Tatal ILAPS .

Maimum Individual ILAP:
Tatal Project HAYs:

0.6
a.

% Bmisslons based on AP-42 th Edition, Seetien 3.1, Emissions baséd on scahng ol AP-42 values nsing Vendor Guivantee for TOC,
) Bmissions based.on AP:42 5th Edition, Seetiom. L3
o hm:ssmns based on .r\I’-.1z 5th Edition, Seétion 3.2:
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Solar Turbines Emissions Estimates
Mars 90-13000S

Assumptions: pipeline nat gas, 37" elevation, 5" inlet/8" outlet iosses,

Ambient MMBTUHR | | nNox | nox | co co co | uHc | uHc
Temp,F | HP L) |G (bihr) | (TPY) | (ppm) | (Ibh) | (TPY) | (ppm) | (Ibrhr)
20 7598 B7.25 2 538 | 150 32 140 50 8.0
0 7362 B3.30 EEze | o5 51 22.3 25 2.9
3z 5955 77.40 1 20 25 47 206 25 T
59 6352 71.68 25 43 | 18% 75 5
100 5039 62.36 |25 3.7 16.2 25 2.1
i SRES R R & Do
Ambient MMBTU/HR NOox | Nnox | co co co | uHc | uHC
Temp, F HP (LHV) (Ibihr) | (TPY) | (ppm) | (ib/hr) | (TPY) | (ppm) | (ib/hr)
~20 11396 10268 | 1 | 748 | 150 37 162 50 70
0 11044 97.08 I 59 | 258 | 25 60 | 263 75 34
32 10432 90,56 15 54 | 237 | 25 55 | 241 25 32
58 9527 83.24 15 & o5 50 | 21% 25 2.9
~100 7550 71.73 1 184 | 25 43 5.6 25 24
TSI e T R TR R T S A by it Gz
Ambient mmBTUHR| Nox | mox | Nox | co co co | uHc | uHC
Temp, F HP {LHV) | MJ (Ib/hr) | (TPY) | (ppm) | (Ib/hr) | (TPY) | (ppm) | (Ibihr)
20 5195 | 11646 2| 858 | 150 | 43 | 188 | 50 5
0 4725 112.85 15 | 88 | 25 68 | 302 25 3.8
32 3909 107.18 15 | 280 6.5 | 28.F 5 7
50 12703 9977 15 | 268 | 25 B0 | 264 25 35
100 10079 8562 5 219 | 25 5.1 223 25 29




THREE PASS FIRETUBE
HOT WATER BOILER

* WHURST “PERFORMANCE” BOILERS B

LPW SERIES

THROUGH THE DOOR DESIGN!

Hot Water Applications
[Ty Vot S s 7 < 0 e |

B Specifiable using the attributes of the
LPE design.
B Remains classified as a modified scotch,
firetube type boiler.
W Efficiencies tested at >83% on natural gas.
W Smaller foot print, can be installed in tighter
places.
Semi wet-back construction.

~
/Capacities From
= 30 to 125 HP
30 PSI Water
a \ [60 PSI Water Optional] /

UL Approved Forosd Draft Bumers HEAVIEST DESIGNED BOILER IN ITS CLASS

Designed, constructed and stamped ) Inspected and registered with
in accordance with the requirements @ Q the National Board of Boiler &
of the ASME Boiler Codes. @ Pressure Vessel Inspectors.




C

(APPRON. WAGASTRAM)

FRONT VIEW

BOILER SPECIFICATIONS

e
{TUBE REMOVAL)

|
_o_?

(ALL DIMENSIONS ARE IN INCHES)

BOILER HORSEPOWER
HEATING SURFACE
MBH OUTPUT, HOT WATER
FIRING RATE, GAS
FIRING RATE, #2 OIL
WIDTH WITHOUT TRIM
WIDTH WITH TRIM
WIDTH WITH GAS TRAIN
BOILER LENGTH
OVERALL LENGTH
SUPPLY HEIGHT
HEIGHT WITH TRIM
LENGTH OF SKID
SUPPLY SIZE
SUPPLY LOCATION

4 RETURN SIZE
RETURN LOCATION

Ul BOILER DRAIN SIZE

\] STACK DIAMETER, O.D.
STACK HEIGHT
TO CENTER OF STACK
REAR SMOKEBOX DEPTH
TUBE PULL SPACE
OVERALL HEIGHT
SHIPPING WEIGHT
WATER CONTENT - WATER
BOILER HORSEPOWER

CONNECTIONS FOUR INCHES AND SMALLER ARE FEMALE THREAD, 6" CONNECTIONS ARE 150 LB. FLANGES.

FIRESIDE

1,000 BTU
140,000 BTU

STD. BURNER

FLOODED

RIGHT SIDE VIEW

EATIFIED DRAWINGS AVAILABLE UPON REQUEST

* STUDDING FLANGE.



THREE PASS FIRETUBE
HOT WATER BOILER

T
..

Compact design :
- e Fully piped & trimmed

Turbulators in
3rd tube pass

Bolt-On front - [ )

& rear smokeboxes N B o | 5/16" boller vessel
for easy tube !

maintenence
""""

Twin independent

UL listed burner tube sheets

2" high density
ceramic insulation

Skid mounted for
easy installation

Turbulators inserted in 3rd pass

STANDARD EQUIPMENT

BOILER: Three pass design for 30 psi hot water (available for 60 psi water). Factory
assembled with trim and, tested in accordance with ASME code, UL, and CSD-1 codes.
Steel turbulators inserted in third pass for maximum heat-transfer control.

high limit temperature control with manual reset, 3 1/2” combination pressure & tempera-
ture gauge, M&M 750 low water cut-off control with manual reset.

BURNER: UL listed with pre-piped, wired and factory tested forced draft power burners
for:

B Natural Gas

B Propane (LP) Gas

# No. 2 (Diesel) Oil

B Combination Gas/Oil



THREE PASS FIRETUBE
LPW SERIES COMPACT BOILERS
N

B HURST “PERFORMANCE” BOILER W

Factory Assembled, Prewired and Tested.

No Field Assembly Required.

UL Listed Boiler/Burner Packages.

Fully Assembled, Pre-piped, Prewired, Pressure Tested Gas Trains.
Complies with ASME, UL, CSD-1 and ASHRAE Standards.

High Efficiency, Low Stack Temperatures.

Customer Service Support Through National Network of Sales, Service, St
Training and Parts by Factory Representatives.

LPW BOILER FEATURES

Modified Scotch designed to fit through a standard 36” x 80" door opening
Up to 125 HP (4,184 mbh output).

The Hurst LPW “Performance” boiler is America’s most heavily designed and
built boiler in its class. Consider the features and specify the Hurst LPW Series.

1. A welded steel firetube boiler, the LPW has extra-heavy 13-gauge tubes for extended life.
All tubes are attached to the tube sheets by rolling and flaring. There are no welded tubes
in the LPW.

2. Thickest materials used in the industry.
A. Boiler shell is 5/16" thick boiler plate 30-40 HP / 3/8" 50-125 HP.
B. Twin boiler tube sheets are 1/2” thick boiler plate.
C. Insulation is 2" ceramic wool and is lagged with 22-gauge boiler jacket.
D. Extra heavy 4" channel iron boiler skids.

3. Designed to last with special industrial grade features.

A. Couplings are 3,000 psi.

B. Flanged, detachable front and rear smoke boxes.

C. Brass nuts on front access panels, brass plugs in factory pre-piped crosses and
tees on trim.

. Revised 11/05
hurstboiler.com

P. O. Drawer 530

21971 Highway 319 N.
Coolidge, Georgia 31738-0530
Tel: (229) 346-3545

Fax: (229) 346-3874

e-mail: info@ hurstboiler.com




Power Flama Incorporated’

Typical Flue Product Emissions
Data for Power Flame Burners.

/282008
R, 06/11/2640

|Suifur Dioxide - 50,

. Natural Gas L.P. Gas #.2 Fusl oi ‘Y
Carbon Monoxide - GO 037 1b CO 10%BTU input 037 Ib CO 40° BT inpat 037 b per 10°BTU INPUT
- {50 PPM) (50 FPM) (50 PPH)
(1.05) % (% Sulfur by welght in fuél) = ib S0, per 16% BTU tnput

IParﬂcu!ata Matter 0048 ib P per 10° BYU Input | .0C48 Jb PM per 10°BTU Iiput | .0143 b PM per 10° BTU Input
|Hyd'mcarburs 1625 Ib HO's per 10° BTU input. | 1025 Ib HC's per 105 BTU Input | 038 [b HC's per 10° BTU nput
co, 9% to 10% 10% to 12% 10% tn 13%
_Nitrogen Oxides - NO, —-
Ismm J,FON & X4:Gas | 0881 NO,per 10° BTUinput | .082 b NO, per 10° BTU Input N/A
Burhers {75 PPM) (75 PPM) NA
. Istﬁndard C(R) Burners .088 Ib NG, pér 10° BTU Input | 09216 NO; per 10° BTU Input. | .59 1b NO, per 16° BTU Input
- (75 PEM) (75EPM) (60y PPM™ -
LNIC{R) Burnars L0291 NO, per 10° BTU Ingut | 0511 NG, per 10° BTU input. | 159 I NO, per 10° BTU Input
Fire box/Cast lron boiers (25PPM) (25 PEM) (a0) PPV
[LNiC(R) Burners 7024 1b NO, per 10°BTU input | 031 1b NO, per.10° BTU inpuit | 159 b NO, per 10° BTU Input
Water tubs bollars (20 PPM) ' {25 PPM) () prm
[tniAC Burners: 029 b NO, per 10" BTU Input. | 031 (b NO, per 100 BTU input | .12 /b NO,per 16" BTd Input
{25 PPM) (95 PFM) (90).PPM
CM Burners 070 1o NO, per 10° BTU Input | 074 Ib NO, per 10° BTUInput | .346 b NO, per 10° BTU Input
(soPeMi® (60 FPM)" (110).PPM
LNICM Burniers _ 028 1 NO, par 10" BTUdnput | 031 b NO, per 10°BTU Input § .12 tl'NO, per 107 BTU Input:
Fire boxiCast Iron bojlers {25) PPM__ {25).PPM {80) PPM
LNICK Bumers 020 T NG, per 16° BTO Input | 031 1b NO, per 10° BTU.input | .12 NO, per 10° BTU Input
Water tube boilers {30) PPM _ {20} PPM {90} PEM
NP Premiix Bumers 029 1 NO,per 10° BTU Input | 031 tb NO, per 10" BTU input N/A
(25) PPM {25) PPM NiA
Nava Plus Burners 010 1o NO; per 10BTUinput | 015 Ib NO, per 10° BTU Input NIA
NVC AND NP2 (8} PPM (12) PPM NJA

{1} NOx emisslons at 3 % 02 will vary based on the percent of fuel hound nrh'ogen (these are based on ,02%) and hoiler or heat exchanger

configurations

(2} 80 PPM NOx on cast iron sectional, fire box and waler tube boller, 120 PPM on flre.tubs bollers.
(3) Burning riatural gas the VOC are estimated af 0.003 . per milllon BTU and S0,.are 0.0005° # per milion BTU.
(4). In some-apptications the CMAX will achieve jess than 80 PPM without fiue gas reciroulation - consult factory,

These emiseion rates are gonerst estimatss and do not constitute guaranteas by Power Flame Inc.

tn Instances where guarantees are required, pfease consult the factory with the specific application Informatlon,

AlI'NOx niumbers stated are corrected to 3% O,
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**ﬁw*w**ﬁ?*****ﬁ**k*f*#***#*i*‘**ﬁﬂ***#ﬁ**ﬁ***ﬁ**ﬁ*&************ﬁﬁ**********##*ﬁ*ﬁ*ﬁ*****#

* project Setup Information *
-******ﬂ*******k*******ﬁ**“#*********f*#*#**********#*ﬁ****#*+**ﬁ**#*ﬁ*********ﬂﬁ******ﬁ**ﬁ
Pro:ect File HE ' H \Pro;ects\D\Dom1n1on\At1ant1c Coastal Pipetine and Supply Header
pipeline\Draft Rule 13 - APCl\Em1ss1on calcs\TK~1 - Produced Fluids Tank.ept

Flowsheet Selection 0il Tank with Separator

Calculation Method . AP42

Control Efficiency : 100.0%

Known Separator Stream : LOW Pressure Gas

Entering Air ComPOS'lt'IOI"I : No
pate _ : 2015.07.13

B A R W A A e R B R S S A R o W e T R A RS R S S i o

# pata- Input *
**#f*ﬂ*****‘*+*f*******ﬁ**ﬁ******++ﬁ**ﬂ****ﬁﬁ************#h***************ﬁ***ﬁ*+*+#***#**

‘Separator Pressure : 552 00[ sig]
Separator Tempersture : [F?
mMolar GOR : 0 0500
Ambient Pressure : 14, 70[ps1a]
‘ambient Temperature i 70.00[F]
Cll+ sG : 0. 8990
C10+ MW 1 166,00
-— Low Pressure Gas ------- it L LT e ——— e ——
Na. Component mol %
1 H2s 0.0000
2 02 0. 0000
3 o2 1.0410
4 N2 0.9940
5 cl 94.2060
6 2 2.9230
7 C3 0.5460
8 i-cd 0.0790
9 n-c4 0.0840
10 i-C5 0.0240
11 n-Ccs 0.0220
12 c6 0.0320
13 C7+ 0.0490
14 Benzene 6.0000
15 Toluene 0.0000
16 E-Benzene 9. 0000
17 Xylenes’ 0.0000
18 n-c6 0.0000
19 224Trimethyip 0.0000

Page 1



€7+ Molar Ratio: €7
41,0000

TK-1 Produced Fluids Tank 081015, txt

c8 g ci0+
1.0000 1.0000 1-0000

-- sales 01l ;-_i____;_____-_____-unﬂm___;__-_ﬂ ______________ e

Production Rate

Days of Annual Operation
APl Gravity

Reid vapor Pressure

0.8[bb1/day]

; 325 [days/year]
;f7 70{Es1a]

Bulk Temperature : 80.00

-— Tank and ShelTl Data —-ecmm e e e e e
Piameter ¢ 5.08[Ft]

shell Height : 11, 90[ft]

Cone Roof Slope : 0.0

Average Liduid Height : 2.50[ft]

Vent Pressure Range : 0.06[psi]

solar Absorbance + 0.54

- Meteoro]og1ca1 Data S e e L e S ————
PAOE e e mm e e e ———— e mm——————————

cit '+ charleston

Ambient Pressure

: 14. 70[ps1aj

Ambient Temperature : 70.00[F]
Min Ambient Temperature : 44. OOEF]
Max Ambient Temperature @ 63.50[F

Total solar Insolation *

1123. GO{Btu/ftAZ*day]

'****ﬁ***#****ﬁ*ﬁ*******‘**ﬁ**ﬁ**&*****ﬁk*****f**ﬁﬁ#***********#*%*#*ﬂ*********ﬁﬁ*****ﬁﬁﬁ#*

ki

* calculation Results
*****ﬁ*******#*********ﬁﬁ*ﬁ***********#******“**#ﬂ**x*ﬁ********ﬁ***********ﬁ****ﬁ*%**#****
== EMISSTON SUMMAFY ——=—mm—m——— — = e o e e R
Item Uncontrolled  Uncontralled

[ton/yr] [Tb/hr}
Total HAPs 0.010 0.002
Total HC 0,425 0.097
voCs, C2+ 0.383 0.087
voCs, C3+ 0.350 0.080

Uncontrolled Recovery Info.

vapor 21.2300
HC Vapor 19,9800
GOR 26,05

x1E-3 [MSCFD

xlE 3 [MSC Fl:i
[scF/bb1]

—-- Emission composition ----===- Smmm———e el ettt e

‘No Component

Uncontrolled  uncontrolled



TK-=1 Produced Fluids Tank 081015.txt

1b/hr]
.000
.000
.005
.000
.010
.007
.019
.008
.023
.009
011
.003
.003
.001
.000
.000
-000
.000.
.000
.000

onccﬁccocccbcccﬁocbcmcm

[ton/yr]

1 HZ2s 0.002
2 02 0.9000
3 co2 0.022
4 N2 0.001
5 ¢ 0.043
6 C2 0.032
7 C3 0.083
8 i-c4 0.033
9 n-Cc4 0.102
10 i-Cs 0.039
11 n-¢5 0.047
12 ¢6 0.015
13 ¢7 0.014
14 c8 0.006
15 €9 0.001
16 Cl0+4 0.000
17 Benzene 0.001.
18 Toluene 0.000
19 E-Benzene 0.000
20 Xylenes 0.000
22 224Trimethylp.  0.000

Total {0,451
-~ Stream Data :
NO . COmponent MW
1 H2s 34.80
2 02 32.00
3 coz 44.01
4 N2 28.01
5 ’ 16.04
6 C2 30.07
7 €3 44.10
8 -i-¢4 58.12
9 n-c4 58.12
10 1-C5 72.15
11 n-c5 72.15
12 6 6.16
13 ¢7 100.20
Page 2
147 8 114.23
15 ¢9 128.28
16 Ci0+ 166.00
17 EBenzene 78,11
18 ToTuene 92.13
19 E-Benzene 106.17

11.1074
5.6497
ar. 1217
0.5808
0.2183
0.0729

-b-'-h-m_t_.uooc.t:}'o ’
HOOOC
=2}
=
=

. 8107
. 3657
i1. 1500

0.6057
0.2311
0.0774

Page 3

F1ash G

mol %

0.6834

0.0000

6.3467

0.3990

33,1362
13.3133

'18.8508

11.7774
6.0063
50.1681

as. w&s Gas
mol %
0.1835
0.0000
0.0001
0.0001,
0.0001
0.0001
16.8782
9.6293
33.6645
11.9899
14.9972
4,.1822
3.6780

E&P TANK
1.2761
0.2328
0.0486
0.3297
0.0362
0.0041

OOoOOOC HEMu

Total Emissions

mol %
0.5755
0.0000
4.9770

0.3129
25.9849

10.4401
18.4251
5.5234

17,1061

.2389
-3734
.6902
.4516

.4954
.08592
L0182
1322
.0142
.0016



20 Xylenes
21 n-¢6
22 224Trimethylp

MW :

Stream Mole Ratio
Heating value

Gas Gravity

Bubble Pt. @ 100F
RVP @ 100F

Spec. Gravity @ 100F

EBTU/SCF%'

Gas/Atr;
[psia]
[psial

TK-1 Produced Fluids Tank 08
0.6802  0.6971  0.7408
3.5939 3.6672 3.7955
0.0000 0.0000 0.0000
123.89 126.03- 129,50
1.0000 0.9755 0.9688
56.28 19.66 6.19
126.75 78.89 38.81
. B0O 0.803 0.810

Page. 4

1015.txt
0.0075
0.6694
0.0000

38.64
0.0245
2044,13
1.33

0.0344
2.8351
0.0000

63.78
0.0067 .
3547.91
2.20

0.0133

1.1368
0.0000

44,07
0.0312
2368.67
1.52



TANKS 4.0 Report Page 1 of 5

TANKS 4.0.9d
Emissions Report - Summary Format
Tank. Indentification and Physical Characteristics

dentification

-User [denbfication:

Accumulater Tank

City: Washington Nationat A
Sla_te; Maryland
Company: Bominion
Type of Tank: Horizontal Tank
Deseriplion: Agrumilator Tank

Tank Dimenstons
Shell Leaglh. (i) 15,00
Diametar it} 533
Wolume {gallnns): 2500.00.
Tumovers: o T R00
MNat, Thioughputigatiye): 12,500.00
‘Is Tank Heated {yiny . N
IsTank Underground {y/mj: N

Palnt Characteristics )
Shel ColofShada: GraylLight
Shall Condition Good

Breather Vent Settings- .
Wacuum Settings (psi): -3.03
Pragsurn. Sofings {psig) 003

Meierological Data used in.Emisslons Caleulations: Washington National AP, Distrist of Solumbia (avg Atmospheric Fressure = 14.67 pslai

file:///C:/Program%20Files%20(x86)/ Tanks409d/summarydisplay.htm 10/11/2016



TANKS 4.0 Report Page 2 of 5

TANKS 4.0.9d
Emissions Report - Summary Format
Ligquid Contents of Storage Tank

Accumulator Tank - Horizontal Tank'
‘Washington National AP, Maryland

%
Prably |Lipid Sor. | Fiulk, Vapir Lauie Vapar . .
Tempetatureidag F) Tamp Waper Pregsian [pug} Mgt Mass Maes Wil Basiy for Yaper Frassine
MixturaiComponent- Manth  Aug. - Wi, Max.  idegF) hvg  Min Max.  \ight. Fraet Erdut Wight C: .

Dishllate fuctasl he 2 i BAs2 S8BT 727 OGS 0OOTC GAOSA  ODOS7 1300000 THgEt0  Olion 1:VPE0 = DOSGYPTO = Db

file:///C :fP'rogr‘ar’n’%20F‘iil"es%Z0_('x-86)f’17ank's40.9df'sum marydisplay.htm 10/11/2016



TANKS 4.0 Report Page 3 of 5

file:///C:/Program%20Files%20(x86)/ Tanks409d/summarydisplay.htm 10/1172016



TANKS 4.0 Report Page 4 of 5

“TANKS 4.0.8d
‘Emissions Report - Summary Format
Individual Tank Emission Totals
Emissions Report for: Annual

Accumulator Tank « Horizontal Tank
Washington National AP, Maryland

Lossesfins)
Components: j Working Loss|| Breathing Loss|| Total Emissions|
Distiiale fugl oll no. 2 29[ o7elf 105

file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay.htm 10/11/2016
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file:///C:/Program%20Files%20(x86)/Tanks409d/summarydisplay .htm 10/11/2016



APPENDIX C
ELECTRONIC AIR QUALITY
MODELING FILES



