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Chapter 2 provides a project description of the proposed revisions and associate emissions.
Chapter 3 identifies how the proposed changes comply with WAC 173-400. Chapter 4 presents
proposed permit language revisions.

Due to the recent issuance of ACF’s Approval Order and PSD Permit, this application includes
in Chapter 5 an air quality analysis that demonstrates that the facility still meets PSD increments
and complies with applicable ambient air standards.

Appendix A includes Ecology’s standard notice of construction (NOC) forms and the PSD
applicability form. Appendix B provides the detailed emission calculations and a facility-wide
emission inventory. Caterpillar emissions guarantees are provided as Appendix C. Appendix D
includes a secondary PM, s impacts analysis. Appendix E provides a justification for a revised
friction velocity calculation method in the meteorological pre-processor program AERMET.
Appendix F provides a regional emission inventory and discussion. Air dispersion model files
supporting this application are provided as Appendix G.

Ramboli Environ 4 29-30634H
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2 Project Description and Associated Emissions

This application includes requests filed under WAC 173-400-111(8) to 1) revise emission limits
for Lines 3-10 emergency generators, and 2) revise the description of the Feed and Pretension
process step. Emissions factors and detailed emissions calculations are provided in Appendix
B.

Criteria pollutants include nitrogen oxides (NOy); carbon monoxide (CO); suifur dioxide (SO;);
particulate matter (PM); particulate matter with diameter less than 10 microns (PM,),
particulate matter with diameter less than 2.5 microns (PM;), lead (Pb), and volatile organic
compounds (VOC). Greenhouse gas (GHG) emissions are presented as carbon dioxide
equivalents (CO,e).

2.1 Lines 3-10 Emergency Generators

Lines 3-10 are supported by eight 2,937 hp diesel-fueled emergency generators, one per line
(L3EG through L10EG). Federal regulations require that ACF purchase and install diesel-fueled
engines certified to Tier 2 New Source Performance Standards (NSPS), however, ACF
voluntarily committed to installing Tier 2 certified engines that are equipped with post
combustion control devices (SCR and DPF) such that they comply with Tier 4 emission
standards.

In the permit application review process, Ecology requested that ACF calculate potential
emissions based on load specific emissions data rather than Tier 4 standards, which are based
on a weighted average of emissions rates at varying loads. The engine manufacturer,
Caterpillar Inc., provided ACF with data that estimated emissions rates at varying loads, and
these data were used to calculate potential emissions of NOy, particulate matter, CO, VOC, and
diesel engine exhaust particulate. As discussed in ACF’s June 2015 Deviation Report, source
testing of the Line 3 emergency generator revealed that the emissions data provided by the
manufacturer are not representative of actual operation.

ACF proposes that permit limits for emissions of NOy, particulate matter, VOC, and diesel
engine exhaust particulate be revised to reflect Tier 4 standards, comparable to recent permit
limits for similar engines at nearby data centers. Because the Tier 4 standards, as codified in
40 CFR 1039.101 Table 1, are based on a weighted average of emissions rates at varying loads
the standards themselves do not represent the maximum potential emissions rate for an engine.
However, 40 CFR 1039.101(e) provides Not-to-Exceed multipliers that are applied to the Tier 4
standards to establish maximum emission limits that engines may not exceed in operation. ACF
proposes potential emissions based on Tier 4 Not-to-Exceed standards and start-up emissions
using Tier 2 NSPS with the same Not-to-Exceed multipliers.

Diesel engine NSPS provide standards for NOy, particulate matter, CO, and VOC but are
focused primarily on reducing emissions of NOx and particulate matter. For example, Tier 3
and Tier 4 standards establish emission limits that require add-on controls for particulate matter
and NOy, such as particulate filters and SCR. The 2014 Tier 4 numerical standard for CO is the
same as the 2006 Tier 2 standard for engines of this size. Improvements in engine design since
2006 result in emissions of CO that are far below the NSPS standards. in order to not
significantly overestimate emissions, potential emissions of CO are calculated using

29-30634H 5 Ramboll Environ
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manufacturer emissions guarantees, included as Appendix C. Start-up CO emissions are
calculated using Tier 2 NSPS limits with the corresponding Not-to-Exceed multiplier.

ACF owns and operates a single load bank for engine testing purposes and has no intention of
purchasing a second one due to cost. Therefore, hourly emissions for Lines 3-10 emergency
generators are based on testing one engine at a time, whereas previous permit applications
were based on testing two engines at a time. Daily emissions are based on conducting
reliability testing of all eight engines (2 hours per engines). The 8 hour performance test will not
be performed on the same day as reliability testing. Annual emissions are based on 8 hours of
reliability tests and 8 hours of emergency use per each of the eight engines plus an 8 hour
performance test of one engine.

Table 2-1 presents the revised emission rates used to calculated potential emissions from the
Lines 3-10 emergency generators, and Table 2-2 presents hourly, daily, and annual emissions
for Lines 3-10 emergency generators (8 engines combined).

Table 2-1: Diesel Emergency Generator Emissions Rates
. Tier 2 Tier 4 Start-u Controlied
Pollutant NTE Ratio Standard | Standard Emissioﬁs Emissions
g/hp-hr g/hp-hr g/hp-hr g/hp-hr
NOXx 1.5 4.5 0.5 6.8 0.75
PM/DEEP 1.5 N/A 0.02 N/A 0.034
CO 1.25 2.6 0.54 3.3 0.54
VOC 1.25 0.2 0.14 0.3 0.18
Source:
Tier 2 Table 1 40 CFR 89.112
Tier 4 Table 1 40 CFR 1039.101
Not-to-Exceed Ratios 40 CFR 1039.101(e)(3)
Controlled CO emissions are based on Caterpillar Manufacturer guarantee. Start-up emissions of
particulate matter are the same as controlled because the DPF is operational upon start-up.

Table 2-2: Lines 3-10 Diesel Emergency Generator Emissions (8 engines)’

Pollutant Hourly Daily Annual
Ib/hr Ib/day Ib/yr
NOx 8.0 90.9 644.8
PM/DEEP 0.2 2.4 20.7
Cco 4.5 55.6 415.1
voC 0.9 13.6 112.8

! Hourly emissions based on the maximum hourly rate and testing one engine at a time. Daily emissions
based on reliability testing of 8 engines per day (the 8 hour performance test of one engine will not occur
on the same day as reliability testing), and annual emissions based on 8 hours of reliability tests and 8
hours of emergency use per each of the eight engines plus an 8 hour performance test of one engine.
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(e) Any other revision, similar to those listed above, that based on ecology's technical evaluation
of the proposal, does not reduce the stringency of the emission limitations in the PSD permit or
the ability of ecology, the permitting authority, EPA, or the public to determine compliance with
the approval conditions in the PSD permit.

ACF recognizes that a public comment period may be required.
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5 Ambient Air Quality Assessment

In August 2014, ACF submitted a minor source permit application addressing Lines 1-2 and
minor and major permit applications addressing Lines 3-10.° In December 2014, ACF submitted
revised permit applications and in April 2015 Ecology issued the Approval Order and PSD
Permit authorizing Lines 1-10 and Lines 3-10, respectively. Due to the recent issuance of
ACF'’s Approval Order and PSD Permit, this chapter presents an air quality analysis that
demonstrates that had the permit revisions addressed in this application been included in the
December Lines 3-10 applications, the facility would still have met PSD increments and
complied with applicable ambient air standards.

Lines 1-2 were permitted separately and the ambient air demonstration submitted in December
2014 demonstrated that potential emissions from Lines 1-2 and associated support equipment
do not result in potential concentrations that exceed ambient air standards. Because no
changes are proposed to Lines 1-2 emission units or permit conditions, and because the Pre-
Oxidation emissions are exempt from new source review, there is no need to update the
dispersion modeling analysis of Lines 1 and 2.

Ramboll Environ applied computer-based dispersion models to simulate dispersion of criteria
and toxic air pollutant (TAP) emissions from Lines 3-10. The results of the modeling are used to
assess compliance with the PSD increments, the National (and Washington) Ambient Air
Quality Standards (NAAQS and WAAQS), and Ecology's acceptable source impact levels
(ASILs) for TAPs.

The December 2014 PSD application included an additional impact analysis (Chapter 6).
Because the changes proposed in this revision application result in minute increases in
emissions the conclusion drawn from that analysis are still applicable and there is no need to
update the analysis.

The dispersion modeling techniques employed in the analysis follow a basic set of EPA
regulatory guidelines (40 CFR Part 51, Appendix W; called the Guidelines). The Guidelines
include recommendations for model selection, data preparation, and model application, but
allow flexibility on a case-by-case basis.

Section 5.1 discusses the selection and application of the dispersion model. Section 5.2
discusses the meteorological data used in the dispersion modeling and summarizes stack
parameters for emission sources associated with the facility. Section 5.3 identifies the
maximum model-predicted ambient concentrations of criteria poliutants and TAPs and
compares these predictions with appropriate regulatory criteria. The Class | analysis is
described in Section 5.4. The modeling files are included as Appendix G.

® Under the terms of Settlement Agreement and Agreed Order No. 10768 signed June 16, 2014, Ecology
acknowledged that lines 1-2 were appropriately permitted as minor sources.

29-30634H 17 Ramboll Environ



5.1 Dispersion Model Selection

The rationale for the dispersion modeling approach is based on EPA guidelines (USEPA 1986),
considerations of the local terrain, and the emission unit characteristics. AERMOD is currently
the preferred dispersion model recommended by the Guideline for complex source
configurations, emission units subject to exhaust plume downwash, and situations where there
is the potential for exhaust plumes to interact with complex terrain.

AERMOD is used for the modeling analysis primarily because it is the most up-to-date near-field
dispersion model currently available. Additionally, the modeling domain and source
configuration suggests the potential for exhaust plume downwash and plume impacts on
intermediate and complex terrain.

The modeling domain with local terrain elevation is shown in Figure 5-1.

Ramboli Environ 18 29-30634H






local physical characteristics of land use surrounding the primary meteorological site. AERMOD
contains several options for urban dispersion that were not selected for these analyses due to
the rural characteristics of the area in which the Facility is located. The BETA option was
selected to include meteorological data prepared with the beta U* (ADJU*) option. Justification
for this selection is provided in Appendix E.

5.2.2 Meteorology

A five-year meteorological database was constructed using available surface and upper air data
for the dispersion modeling analysis. A meteorological data set was prepared using surface
data observations from the National Weather Service (NWS) Grant County International Airport
(call sign KMWH) for the period 2009 — 2013. Upper air data was prepared using NWS data
from Spokane, Washington (call sign KOTX).

Meteorological data were processed using the AERMOD meteorological preprocessor,
AERMET (version 15181). Ramboll Environ also used the beta U* option (ADJU*) within
AERMET in light of widely recognized deficiencies in AERMOD under low wind speed
conditions. A rational for the use of this beta U* option is provided in Appendix E. A wind rose
depicting the wind speed and wind direction data recorded over the five-year period is
presented in Figure 5-2. In addition to using the hourly NWS meteorological data, 1-minute
wind speed and wind direction data from the Grant County International Airport were used to
resolve calm and variable wind conditions using the AERMINUTE preprocessor

(Version 11325). A wind speed threshold value of 0.5 meters per second was selected for the
1-minute wind speed observations.®

EPA guidance indicates that surface parameters (albedo, Bowen ratio, and surface roughness)
surrounding the meteorological site should be used in AERMET to construct the meteorological
profiles used by AERMOD. Seasonal surface parameters were calculated for the Grant County
NWS site using the AERMET preprocessor, AERSURFACE (version 13016) and EPA
guidance.® The guidance recommends surface roughness at the measurement site should be
estimated using AERSURFACE applying directional sectors with arcs no smaller than 30°,
extending to 1 km from the NWS site. AERSURFACE computes the surface roughness for each
sector using an inverse-weighted geometric mean of typical roughness values assigned to each
land-use category. The guidance recommends the Bowen ratio and albedo should be estimated
using a geometric mean of values over a 10 km by 10 km region using typical values assigned
to each land use category per season. AERSURFACE will be applied using the following
assumptions:

e Seasonal temporal resolution.
« Continuous winter snow cover during winter.

o Site location at an airport.

® EPA's March 8, 2013 Meteorological Data Clarification Memo
6 The AERMOD Implementation Guide (EPA 2009) and the AERSURFACE User's Guide (EPA-454/B-08-001, January 2008 [Last
Revised: January 16, 2013]).
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All predicted concentrations attributable to a power outage are less than the ambient screening
levels (SIL/ASIL) except for 1-hour NO,, which is above the applicable SIL. A NAAQS
evaluation of 1-hour NO, concentrations is not necessary because the design value for the 1-
hour NO, NAAQS is based on the three year average of the 98" percentile daily maximum 1-
hour NO, concentrations. The 98" percentile value is the 8™ highest daily prediction each year,
which means the emission scenario (all emergency engines operating concurrently for over an
hour) would have to occur at least eight days each year. EPA’s 1-hour NO, modeling guidance
recommends only including emission scenarios that are relatively continuous or which occur
frequently enough to contribute significantly to the annual distribution of daily maximum 1-hour
concentrations.™

Based on historical power outage information for the site and reliability data for Grant County
PUD overall, we do not believe a power outage scenario would occur frequently enough to
significantly contribute to annual 1-hour NO, ambient concentrations. Because ASILs are not
established using the same statistical considerations as NAAQS, Ramboll Environ compares
the maximum NO; concentrations with the ASIL in Table 5-9. These are the concentrations that
would result if the power outage occurred in the worst case meteorological hour of the five year
period.

Table 5-9: Maximum Predicted Concentrations — Significant
Impact Assessment for a Power Outage

Criteria | Averaging Maximum Model-Predicted ASIL
Pollutant| Period Concentration ® (pg/m®) (ng/m’)
NO, ° 1-hr 443.6 470

CO 1-hr 415.0 23,000
Notes:

® Emergency use based on all emergency engines operating for one hour.

® NO; concentrations predicted using PYMRM and have a maximum equilibrium
NO2/NOx ratio of 80 percent (1-hour NO_).

* EPA's March 2011 Memorandum, Additional Clarification Regarding Application of Appendix W Modeling Guidance
for the 1-hour NO2 National Ambient Air Quality Standard.

29-30634H 41 Ramboll Environ
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5.4.1 Q/D Emission Calculation Methodology

The FLM AQRV Work Group (FLAG) developed the Q/D screening test to determine when
detailed analysis of impacts to AQRYV in Class | areas is necessary. In this screening test, Q is
calculated based on the sum of the maximum 24-hour emissions of NOx, SO,, particulate
matter (PM), and sulfuric acid (H,SO,) and assuming continuous operation 365 days per year.
Per FLAG guidance, “For new sources, applicants should sum all of the visibility-impairing
pollutants of concern to reach a total Q value for the project, whereas for modified sources,
applicants should only include the emission increases associated with the modification, not the
total from the facility.”*® Because the addition of Lines 3-10 is a modification to an existing
source (Lines 1-2), Q/D calculations in the modeling protocol were based on Lines 3-10
emissions.

Because Don Shepherd of the National Park Service requested Q/D calculations based on
facility-wide emissions, we present both analyses below. Facility-wide Q/D calculations include
two production lines (Lines 1-2), one firewater pump, and ten smaller natural gas emergency
generators. Emissions from Lines 1 and 2 are similar to Lines 3 — 6 because they are operated
with SCR.

Maximum daily emissions of NOy, SO,, and PM;, from these emission units were summed and
converted to tons per year assuming 365 days of operation in a year. None of the proposed
emissions units will emit H,SO,4 except to the extent some of the SO, emissions potentially
convert to acid form. Daily emissions from the production lines are based on 24-hours of
continuous operation. Daily emissions from the emergency generator engines and firewater
pump engines are based on reliability testing durations, and assume all engines are tested in a
single day. Maximum daily emissions rates used for the production lines are presented in Table
5-1.

Based on these maximum daily emissions the resulting Q values are 593 and 703 for Project
emissions and facility-wide emissions, respectively. The Q/D values for Project and facility-wide
emissions are included in Table 5-10. Note that a Q/D screening value of 10 is the screening
threshold established by the FLMs.

'® Federal land Managers’ Air Quality Related Values Work Group (FLAG) Response to Public Comments on
Revised Phase | Report (2010), page 7. (http://www.nature.nps.gov/air/pubs/pdffflag/FLAG_RtC_2010.pdf)
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
PO lox 47600 » Olympia, WA 98504-7600 » 360-407-6000
711 for Washington Relay Service  Persons with a speech disability can call §77-833-6341

July 1, 2011

NOTICE

The Air Quality Program has revised our permit fees beginning July 1, 2011. Bear with us as we fine-
tune this new system. We want to give you a heads up on one point. Ecology set the initial fee rate at an
amount that would cover the simplest type of permit. The amount of time required to review a permit
application and issue a permit varies based on the complexity of the project. Therefore, it is possible-
that your initial fee will not cover the cost of processing your request. If that happens, we will send you

a bill to cover our expenses.

We encourage you to work closely with your permit writer so that the permitting process, timeline, and
costs are clear. These changes are our first step toward meeting the legislative mandate of shifting the
cost of permitting from the state General Fund to the recipients of the permits. If you have any questions,

please call the contact listed below.

Ecology Permitting Authority

Ecology Central Regional Office — Air Quality Program
Chelan, Douglas, Kittitas, Klickitat, or Okanogan County

Ecology Eastern Regional Office — Air Quality Program
Adams, Asotin, Columbia, Ferry, Franklin,

Garfield, Grant, Lincoln, Pend Oreille, Stevens,

Ecology Northwest Regional Office — Air Quality Program
San Juan County

Ecology Industrial Section — W2Resources Program

For actions taken at

Ecology Nuclear Waste Program

ECY 070-414

Contact

Lynnette Haller
(509) 457-7126

Greg Flibbert

(509) 329-3452

greg. flibbert@@ecy.wa.gov
Nick Roach

(425) 649-7082

Garin Schrieve

(360) 407-6916

Ron Skinnarland
(509) 372-7924

Page 1 of 3



PLPAREMERT OF

ECOLOGY

INSTRUCTIONS

Application for
Prevention of Significant Deterioration

Use this form for all projects in Washington that are subject to the Prevention of Significant
Deterioration (PSD) Program. If you want Ecology to determine whether your project is subject to the
PSD Program, submit a Request for a PSD Program Applicability Determination form (ECY 070-413).

Fill out the front and back of this form. Attach a check for the initial fee and mail the form and your

application to:

Department of Ecology

Cashiering Unit .
P.O. Box 47611 : For Fiscal Office Use Only: :
Olympia, WA 98504-7611 i 001-NSR-216-0299-000404 :

Check the box to indicate what you are submitting for review.

New project Initial Fee
D New project application. The initial fee covers 158 hours of review. $15,000
D New PSD permit application that is limited to greenhouse gases. The initial fee $7.500
covers 79 hours of review. ’
Revise an existing PSD permit
D Administrative permit revision. The initial fee covers 20 hours of review. $1,900
& All other permit revisions. The initial fee covers 79 hours of review. $7,500
D Major modification. The initial fee covers 158 hours of review. $15,000
Other actions
D Permit extension. This is a flat fee. $500
Plant-wide applicability emission limit: establish limit. The initial fee covers
[] : $15,000
158 hours of review. [See note]
Plant-wide applicability emission limit: all other requests. Other requests may
D include increasing a limit; renewing a limit; or processing an expired limit. The $7,500
initial fee covers 79 hours of review. [See note]
Note. An additional fee does not apply when a request to establish a plant-wide applicability limit is part of an
application covered by the new project, all other permit revisions, or major modification fees on this form.

For more information

Air Quality Program David Ogulei
Science and Engineering Section Phone: (360) 407-6803
Ecology Headquarters Office E-mail; david.oguleif@ecy. wa.gov
ECY 070-414 Page 2 of 3

If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with hearing loss can
call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.



DEEARY

1 OF
EcoLoGY

Application for
Prevention of Significant Deterioration

Read each statement, then check the box next to it to acknowledge what you have read.

The initial fee you submit may not cover the cost of processing your application. Ecology will

E] track the number of hours spent on your project. If the number of hours exceeds the
number of hours included in your initial fee, Ecology will send you a bill for that extra
time.

E] Ecology will bill you $95 per hour for each hour worked beyond the initial hours.

E] You must pay the bill before we will issue your permit or finalize an action or decision.

Applicant Information
The applicant is the business requesting services from Ecology and is responsible for paying the costs
Ecology incurs.

Name of business _ SGL Automotive Carbon Fibers

Physical location of project (city) Moses Lake, WA

Name of project _ Lines 3-10 Emergency Generator Permit Revision

Project Manager Information
Ecology will send this person all official correspondence.

Name, Title Brian Radke, Head of Operations
Mailing address 8781 Randolph Road NE
City, State, Zip_Moses Lake, WA 98837

Phone, Fax, E-mail_509-762-4658, brian.radke@sglacf.com

Project Billing Contact Information

Ecology will send the Project Manager the bills if there are any.

DX If the Project Billing Contact is different from the Project Manager, check this box and provide the
required information.

Name, Title Benoit Labelle,
Mailing address 8781 Randolph Road NE
City, State, Zip_ Moses Lake, WA 98837
Phone, Fax, E-mail 509-762-4626, Benoit.Labelle@sglacf.com

Project Consultant Information
If you hired a consultant to prepare the application (or materials), check this box and provide the
required information.

Consultant Name, Title Margaret Donegan-Ryan, Manager

Organization Ramboll Environ US Corporation

Mailing address 19020 33™ Ave West
City, State, Zip Lynnwood, WA, 98036
Phone, Fax, E-mail _425-412-1824, mdoneganryan@environcorp.com

ECY 070-414 Page 3 of 3



DEPARTMENT OF

ECOLOCY Notice of Construction Application

This application applies statewide for facilities under the Department of Ecology’s
jurisdiction. Submiit this form for review of your project to construct a new or modified
source of air emissions. Please refer to Ecology Forms ECY 070-410a-g, “Instructions for
NOC Application,” for general information about completing the application.

Ecology offers up to two hours of free pre-application assistance. We encourage you to
schedule a pre-application meeting with the contact person specified for the location of your
proposal, below. If you use up your two hours of free pre-application assistance, we will
continue to assist you after you submit Part 1 of the application and the application fee. You
may schedule a meeting with us at any point in the process.

Upon completion of the application, please enclose a check for the initial fee and mail to:

Department of Ecology ! For Fiscal Office Use Only: i
Cashiering Unit | 001-NSR-216-0299-000404 |
P.O. Box 4761 1 | S R N T A e ] -
Olympia, WA 98504-7611

Check the box for the location of your proposal. For assistance, call the contact listed below:

Ecology Permitting Office Contact
L] Chelan, Douglas, Kittitas, Klickitat, or Okanogan County Lynnette Haller
CRO Ecology Central Regional Office — Air Quality Program (509) 457-7126
Iynnette haller@ecy. wa.gov
Adams, Asotin, Columbia, Ferry, Franklin, .
X Garfield, Grant, Lincoln, Pend Oreille, Stevens, (SGOrg)gg;l?gZ?z
ERO Walla Walla or Whitman County

gregory. flibbert(@ecy.wa.pov

Ecology Eastern Regional Office — Air Quality Program

David Adler
(425) 649-7082
david.adler@ecy, wa.gov

L] San Juan County
NWRO Ecology Northwest Regional Office — Air Quality Program

For actions taken at

] Kraft and Sulfite Paper Mills and Aluminum Smelters Garin Schrieve
IND Ecology Industrial Section — Waste 2 Resources Program (360) 407-6916
Permit or garin.schrieve@ecy. wa, gov
ermit manager:
[] For actions taken on the Philip Gent
NWP US Department of Energy Hanford Reservation (509) 372-7983
Ecology Nuclear Waste Program philip.gent@ecy. wa.gov
ECY 070-410 (Rev. 1/2013) Page 1 of 6

If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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DEPARTMERTY OF

ECOLOSY Notice of Construction Application

Check the box below for the fee that applies to your application.

New project or equipment:

$1,500: Basic project initial fee covers up to 16 hours of review.

$10,000: Complex project initial fee covers up to 106 hours of review.

Change to an existing permit or equipment:

$200: Administrative or simple change initial fee covers up to 3 hours of review

Ecology may determine your change is complex during completeness review of your application. If
your project is complex, you must pay the additional $675 before we will continue working on your
application.

$875: Complex change initial fee covers up to 10 hours of review

L1

$350 flat fee: Replace or alter control technology equipment under WAC 173-400-114

Ecology will contact you if we determine your change belongs in another fee category. You must
pay the fee associated with that category before we will continue working on your application.

Read each statement, then check the box next to it to acknowledge that you agree.

X

The initial fee you submitted may not cover the cost of processing your application. Ecology will
track the number of hours spent on your project. If the number of hours Ecology spends exceeds
the hours included in your initial fee, Ecology will bill you $95 per hour for the extra time.

X

You must include all information requested by this application. Ecology may not process your
application if it does not include all the information requested.

Submittal of this application allows Ecology staff to visit and inspect your facility.

ECY 070-410 (Rev. 1/2013) Page 2 of 6
If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with
hearing loss can calt 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.




DEPARTMENT OF

ECQLOCY Notice of Construction Application
Part 1: General Information

I. Project, Facility, and Company Information

1. Project Name

Lines 3-10 Emergency Engine Permit Revision

2. Facility Name

SGL Automotive Carbon Fibers

3. Facility Street Address

8781 Randolph Road NE, Moses Lake, WA 98837

4. Facility Legal Description

Moses Lake North 7.5° USGS Quads Township 20N Range 28E Section 22
5. Company Legal Name (if different from Facility Name)
SGL Automotive Carbon Fibers, LLC

6. Company Mailing Address (street, city, state, zip)
8781 Randolph Road NE, Moses Lake, WA 98837

II. Contact Information and Certification
1. Facility Contact Name (who will be onsite)
Brian Radke

2. Facility Contact Mailing Address (if different than Company Mailing Address)

3. Facility Contact Phone Number 4, Facility Contact E-mail
509-762-4658 brian.radke@sglacf.com
5. Billing Contact Name (who should receive billing information)

Benoit Labelle

6. Billing Contact Mailing Address (if different than Company Mailing Address)

7. Billing Contact Phone Number 8. Billing Contact E-mail

509-762-4658 Benoit.Labelle@sglacf.com
9. Consultant Name (optional — if 3" party hired to complete application elements)

Margaret Donegan-Ryan

10. Consultant Organization/Company
Ramboll Environ US Corporation

11. Consultant Mailing Address (street, city, state, zip)

19020 33" Ave West, Suite 310, Lynnwood, WA, 98036

12. Consultant Phone Number 13.Consultant E-mail

425-412-1824 mdoneganryan@environcorp.com

14. Responsible Official Name and Title (who is responsible for project policy or decision-making)
Brian Radke, Head of Operations

16. Responsible Official Phone 17. Responsible Official E-mail
509-762-4658 brian.radke@sglacf.com

18, Responsible Official Certification and Signature

1 certify, based on information and belief formed after reasonable inquiry, the statements and information in
this application argtrue, accurate and complete.

ST L CF e L -2, G
Signature ,-rﬂ"//}’“écf/f/(/,ﬂ/‘:izfvy\/, “ Date / i /-

[
ECY 070-410 (Rev. 1/2013) Page 3 of 6

If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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OIPARTMENT OF

ECQLOCY Notice of Construction Application
Part 2: Technical Information

The Technical Information may be sent with this application form to the Cashiering Unit, or
may be sent directly to the Ecology regional office with jurisdiction along with a copy of this
application form.

For all sections, check the box next to each item as you complete it.

II1. Project Description
Please attach the following to your application.

X] Written narrative describing your proposed project.

X] Projected construction start and completion dates.

DX} Operating schedule and production rates.

X List of all major process equipment with manufacturer and maximum rated capacity.
[[] Process flow diagram with all emission points identified.

[] Plan view site map.

X] Manufacturer specification sheets for major process equipment components.
[ ] Manufacturer specification sheets for pollution control equipment.
[] Fuel specifications, including type, consumption (per hour & per year) and percent sulfur.

IV. State Environmental Policy Act (SEPA) Compliance
Check the appropriate box below.

X] SEPA review is complete:
Include a copy of the final SEPA checklist and SEPA determination (e.g., DNS, MDNS,
EIS) with your application.

[ ] SEPA review has not been conducted:

[] If review will be conducted by another agency, list the agency. You must
provide a copy of the final SEPA checklist and SEPA determination before
Ecology will issue your permit.

Agency Reviewing SEPA: _City of Moses Lake

[] If the review will be conducted by Ecology, fill out a SEPA checklist and
submit it with your application. You can find a SEPA checklist online
at www.ecy.wa.gov/programs/sea/sepa/docs/echecklist.doc

ECY 070-410 (Rev. 1/2013) Page 4 of 6
If you need this document in a format for the visually impaired, cail the Air Quality Program at 360-407-6800. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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DEPARTMENT OF

ECQLOSY Notice of Construction Application

V. Emissions Estimations of Criteria Pollutants
Does your project generate criteria air pollutant emissions? X Yes [ 1No
If yes, please provide the following information regarding your criteria emissions in your application.

X] The names of the criteria air pollutants emitted (i.e., NOy, SO,, CO, PM; 5, PM,o, TSP, VOC,
and Pb)

X Potential emissions of criteria air pollutants in tons per hour, tons per day, and tons per year
(include calculations)

[ ] If there will be any fugitive criteria pollutant emissions, clearly identify the pollutant and
quantity

VI. Emissions Estimations of Toxic Air Pollutants
Does your project generate toxic air pollutant emissions? X Yes [ INo

If yes, please provide the following information regarding your toxic air pollutant emissions in your
application.

[X] The names of the toxic air pollutants emitted (specified in WAC 173-460-1 50"

X Potential emissions of toxic air pollutants in pounds per hour, pounds per day, and pounds per
year (include calculations)

[ ] If there will be any fugitive toxic air pollutant emissions, clearly identify the pollutant and
quantity

VII. Emission Standard Compliance

X Provide a list of all applicable new source performance standards, national emission standards
for hazardous air pollutants, national emission standards for hazardous air pollutants for source
categories, and emission standards adopted under Chapter 70.94 RCW.

Does your project comply with all applicable standards identified? X Yes [_]No

VIII. Best Available Control Technology

X] Provide a complete evaluation of Best Available Control Technology (BACT) for your
proposal.

IX. Ambient Air Impacts Analyses
Please provide the following:
X] Ambient air impacts analyses for Criteria Air Pollutants (including fugitive emissions)

X] Ambient air impacts analyses for Toxic Air Pollutants (including fugitive emissions)

! hittpy/apps.lee wa.eov/W AC/default aspx Peite=173-460-150

ECY 070-410 (Rev. 1/2013) Page 5 of 6
If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.
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BEPARTRMERT OF

ECOLogY Notice of Construction Application

X Discharge point data for each point included in air impacts analyses (include only if modeling is
required)

[] Exhaust height

[ ] Exhaust inside dimensions (ex. diameter or length and width)

[ ] Exhaust gas velocity or volumetric flow rate

[:] Exhaust gas exit temperature

[ ] The volumetric flow rate

[ ] Description of the discharges (i.e., vertically or horizontally) and whether there are any
obstructions (ex., raincap)

[ ] Identification of the emission unit(s) discharging from the point

[ ] The distance from the stack to the nearest property line

[ ] Emission unit building height, width, and length

[ ] Height of tallest building on-site or in the vicinity and the nearest distance of that building to the
exhaust

[ ] Whether the facility is in an urban or rural location

Does your project cause or contribute to a violation of any ambient air quality standard
or acceptable source impact level? [] Yes X No

ECY 070-410 (Rev. 1/2013) Page 6 of 6 |
If you need this document in a format for the visually impaired, call the Air Quality Program at 360-407-6800. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341.



Appendix B:

Detailed Emission Calculations

Ramboll Environ



Pre-Oxidation Emissions (1 per building)

Emissions
1-hr 24-hr year
Uncontrolled
Splice Event Annual
Oxidation Ovens  |hourly emission |Daily Emissions (assume |Emissions for
RTO Bypass rate (20 ovens)  |hourly occurs every hour) {building (10
CAS # Compound Emissions (lbs/hr)  |{Ib/hr) (20 ovens) (Ib/day) ovens) (Ibs/year)
10102-44-0  |NOx 8.5 2.39E-04 5.74E-03 1.05E+00
630-08-0 CO 8.5 2.39E-04 5.74E-03 1.05E+00
7446-09-05 [SO2 0.7 1.92E-05 4.60E-04 8.40E-02
PM PM (Filt.) 0.4 1.19E-05 2.86E-04 5.23E-02
PM10 PM10 (Filt. & Cond.) 1.2 3.37E-05 8.09E-04 1.48E-01
PM2.5 PM2.5 (Filt.& Cond.) 1.2 3.37E-05 8.09E-04 1.48E-01
VOC VOC 7.2 2.03E-04 4.86E-03 8.88E-01
CO2%e CO2e - 0 0 0
107-02-8 Acrolein - 0 0 0
107-13-1 Acrylonitrile 1.7E-01 4.87E-06 1.17E-04 2.13E-02
7664-41-7  |Ammonia 9.5 2.67E-04 6.42E-03 1.17E+00
7803-63-6  [Ammonium Bisulfate - 0 0 0
7783-20-2  [Ammonium Sulfate - 0 0 0
7440-38-2  {Arsenic 2.0E-06 5.76E-11 1.38E-09 2.52E-07
71-43-2 Benzene 2.1E-05 6.05E-10 1.45E-08 2.65E-06
7440-41-7 _ |Beryllium 1.2E-07 3.46E-12 8.30E-11 1.51E-08
74-83-9 Bromomethane - 0 0 0
106-99-0 1,3-Butadiene — 0 0 ‘ 0
7440-43-9  {Cadmium 1.1E-05 3.17E-10 7.61E-09 1.39E-06
75-15-0 Carbon Disulfide 2.2E-03 6.19E-08 1.49E-06 2.71E-04
74-87-3 Chloromethane - 0 0 0
18540-29-9 |Chromium VI 5.7E-07 1.61E-11 3.87E-10 7.07E-08
7440-48-4  [Cobalt 8.6E-07 2.42E-11 5.81E-10 1.06E-07
7440-50-8  |Copper 8.7E-06 2.45E-10 5.88E-09 1.07E-06
106-46-7 Dichlorobenzene 1.2E-05 3.46E-10 8.30E-09 1.51E-06
75-09-2 Dichloromethane - 0 0 0
50-00-0 Formaldehyde 7.7E-04 2.16E-08 5.19E-07 9.47E-05
110-54-3 Hexane 1.8E-02 5.19E-07 1.24E-05 2.27E-03
74-90-8 Hydrogen Cyanide 29.7 8.36E-04 2.01E-02 3.66E+00
7439-96-5  |Manganese 3.9E-06 1.09E-10 2.63E-09 4.80E-07
7439-97-6  [Mercury 2.7E-06 7.49E-11 1.80E-09 3.28E-07
91-20-3 Naphthalene 6.2E-06 1.76E-10 4.22E-09 7.70E-07
7440-02-0 _ |Nickel 2.1E-05 6.05E-10 1.45E-08 2.65E-06
116-07-1 Propylene - 0 0 0
7782-49-2  [Selenium 2.5E-07 6.92E-12 1.66E-10 3.03E-08
108-88-3 Toluene 3.5E-05 9.80E-10 2.35E-08 4.29E-06
7440-62-2  |Vanadium 2.4E-05 6.63E-10 1.59E-08 2.90E-06
108-05-4 Vinyl Acetate 4.9E-03 1.39E-07 3.33E-06 6.08E-04
56-55-3 Benz(a)anthracene 1.8E-08 5.19E-13 1.24E-11 2.27E-09
50-32-8 Benzo(a)pyrene 1.2E-08 3.46E-13 8.30E-12 1.51E-09
205-99-2 Benzo(b)fluoranthene 1.8E-08 5.19E-13 1.24E-11 2.27E-09
207-08-9 Benzo(k)fluoranthene 1.8E-08 5.19E-13 1.24E-11 2.27E-09
218-01-9 Chrysene 1.8E-08 5.19E-13 1.24E-11 2.27E-09
53-70-3 Dibenzo(a,h)anthrancen 1.2E-08 3.46E-13 8.30E-12 1.51E-09
193-39-5 Indeno(1,2,3-cd)pyrene 1.8E-08 5.19E-13 1.24E-11 2.27E-08
56-49-5 3-Methylcholanthrene 1.8E-08 5.19E-13 1.24E-11 2.27E-09
57-97-6 7,12-Dimethylbenz[ajant 1.6E-07 4.61E-12 1.11E-10 2.02E-08




Emission Calculation Notes (from client)

Using uncontrolled oxidation oven emissions, which is an overestimate as the splices are not heated to the high range of the ox ovens.

Length of Splice: # of Splices per oven
3ft 4

Precursor weight of a splice:
12.7 grams precursor/meter
3.87 grams precursor/ft
0.012 kg precursor/splice
0.05 kg precursor/oven
0.46 annual rate kg precursor/building
0.93 short-term rate kg precurser/building

Ratio:
annual 0.000014 kg spliced precursor/(kg in a boxset-kg spliced precursor)
short term 0.000028 kg spliced precursor/(kg in a boxset-kg spliced precursor)

Per Quality Engineer:
1 tow at 1 meter = 6.35 grams
For a splice (two tows) = 12.7 grams

Each box contains 550 kg of precursor
60 boxes per box set
33,000 kg of precursor per box set

Ovens per building
10 annual
20 short-term




Emissions De Minimis (Ib/avg. Greater than De

CAS # Compound Avg. Period (Ib/avg period) period) Minimis? (Y/N)
10102-44-0  |NOx 1-hr 0.0002 0.46 N
10102-44-0  |NOx year 1.0 4000 N
630-08-0 CcO 1-hr 0.0002 1.14 N
630-08-0 CcO year 1.0481 10000 N
7446-09-05 |SO2 1-hr 0.0000 0.46 N
9/5/7446 S02 year 0.0840 4000 N
PM PM (Filt.) year 0.05 2500 N
PM10 PM10 (Filt. & Cond.) year 0.15 1500 N
PM2.5 PM2.5 (Filt.& Cond.) year 0.15 1000 N
VOC VOC year 0.9 4000 N
CO2e CO2e year 0 N/A N
107-02-8 Acrolein 24-hr 0 0.00039 N
107-13-1 Acrylonitrile year 0.02 0.03 N
7664-41-7  |JAmmonia 24-hr 0.01 0.47 N
7803-63-6  |Ammonium Bisuifate 1-hr 0 0.013 N
7783-20-2  |Ammonium Sulfate 1-hr 0 0.013 N
7440-38-2  ]Arsenic year 2.5E-07 0.0029 N
71-43-2 Benzene year 2.7E-06 0.33 N
7440-41-7  |Beryllium year 1.5E-08 0.0040 N
74-83-9 Bromomethane 24-hr 0 0.063 N
106-99-0 1,3-Butadiene year 0 0.056 N
7440-43-9  |Cadmium year 1.4E-06 0.0023 N
75-15-0 Carbon Disulfide 24-hr 1.5E-06 5.26 N
74-87-3 Chloromethane 24-hr 0 0.59 N
18540-29-9  |Chromium VI year 7.1E-08 0.00006 N
7440-48-4  |Cobalt 24-hr 5.8E-10 0.0007 N
7440-50-8  |Copper 1-hr 24E-10 0.01 N
106-46-7 Dichlorobenzene year 1.5E-06 0.87 N
75-09-2 Dichloromethane year 0 9.59 N
50-00-0 Formaldehyde year 9.5E-05 1.60 N
110-54-3 Hexane 24-hr 1.2E-05 4.60 N
74-90-8 Hydrogen Cyanide 24-hr 2.0E-02 0.059 N
7439-96-56  [Manganese 24-hr 2.6E-09 0.00026 N
7439-97-6  {Mercury 24-hr 1.8E-09 0.00059 N
91-20-3 Naphthalene year 7.7E-07 0.28 N
7440-02-0  [Nickel year 2.7E-06 0.04030 N
115-07-1 Propylene 24-hr 0 19.70 N
7782-49-2  |Selenium 24-hr 1.7E-10 0.13 N
108-88-3 Toluene 24-hr 2.4E-08 32.90 N
7440-62-2 _ [Vanadium 24-hr 1.6E-08 0.0013 N
108-05-4 Vinyl Acetate 24-hr 3.3E-06 1.31 N
56-55-3 Benz(a)anthracene year 2.3E-09 0.087 N
50-32-8 Benzo(a)pyrene year 1.5E-09 0.0087 N
205-99-2 Benzo(b)fluoranthene year 2.3E-09 0.087 N
207-08-9 Benzo(k)fluoranthene year 2.3E-09 0.087 N
218-01-9 Chrysene year 2.3E-09 0.87 N
53-70-3 Dibenzo(a,h)anthranceng year 1.5E-09 0.00799 N
193-39-5 Indeno(1,2,3-cd)pyrene year 2.3E-09 0.09 N
56-49-5 3-Methylcholanthrene year 2.3E-09 0.0015 N
57-97-6 7,12-Dimethylbenz[alant year 2.0E-08 0.00014 N
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Total increase in Annual Emissions’

Current Proposed
Pollutant L3EG-10EG L3EG-10EG Net Increase
Annual Emissions | Annual Emissions
Iblyr Ib/yr Iblyr tpy
NOx 439.4 644.8 205.4 0.1
PM/DEEP 6.6 20.7 14.1 0.01
CO 73.3 4151 341.8 0.2
VvOC 32.0 112.8 80.8 0.04

' Annual emissions based on 8 hours of reliability tests and 8 hours of emergency use per each of the eight
engines plus an 8 hour performance test of one engine.
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SGL ACF - Moses Lake Facility
Summary of Line 1 Emissions Factors

Line 1 Specifications
SCR Ammonia Slip {Ibr) 2,

RTO Specifications

RTO Heater Firing rate 8.40 MMBtu/hr
RTO Backup Heater Firing rate 2.04 MMBtwhr
Oxidation oven Shutdown Duration 90 seconds
shutdown per Day 1
RTO Bypass (hrs/day) 15
TO Specifications
TO Heater Flring rate 4.00 MMBtwhr
Stack Exhaust Flow Information
Typlcal RTO Exhaust gas flow rate 57,400 cfm June 2013 RTO Source Test Results
Line 1 Exhaust gas volume flow 80,000 ¢fm Fan Spacification - provided by Semra (SGL ACF) during 4/30/2013 phone conversation.
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Summary of Line 1 Emissions Factors
Line 1 RTO - Hourly Emission Summary

Emission Factors * JEmission Rates
R RTO
Normal SCR Bypass Shutdown’ Bypass |Hourly (Ib/hr)
RTO RTO Maximum
CAS Compound lbimmBtu Ib/mmBtu ib/mmBty__ | lb/mmBtu | Normal SCR Bypass Shutdown Bypass Hourly
10102-44-0 NOx * - - - - 8.5 14.9 856 85 14.9
630-08-0 co° - - -~ - 0.56 0.56 6.2 8.50 85
7446-09-05 502° - - - - 0.68 0.68 0.7 0.68 0.68
PM PM (Filt.) © - — - - 0.4 0.4 0.4 0.4 0.4
PM10 PM10 (Filt. & Cond.) ® - - - - 1.2 1.2 1.2 1.2 1.2
PM2.5 PM2.5 (Fllt.& Cond.) ® - - - - 1.2 1.2 1.2 1.2 1.2
vVoC voc - - -- - 0.24 0.24 4.3 72 7.2
CO2e CcO2e ™ - - - — - - - - -
107-02-8 Actolein ™ - - - - -- - - - -
107-13-1 Acrylonitrile © -~ - - - 5.6E-03 5.6E-03 0.1 0.47 0.17
7664-41-7 A la” - - - - 0.50 0,60 5.7 05 96
7803-63-6 Ammonium Bisulfate - - - - - - - - -
7783-20-2 Ammonium Sulfate - - - - - - - .- -
7440-38-2 Arsenic 2.0E-07 2.0E-07 2.0E-07 2.0E-07 2.0E-08 2.0E-08 2.0E-08 2.0E-06 2.0E-06
71-43-2 {Benzens 2.1E-06 2.1E-06 2.1E-08 2.1E-08 2.1E-05 2.1E-05 2.1E-05 2.1E-05 2.1E-05
7440-41-7 Berylllum 1.2E-08 1.2E-08 1.2E-08 1.26-08 | 1.2E-07 1.2E-07 1.2E-07 1.26-07 | 1.2E-07
74-83-0 B t - - - - — - - - —
106-99-0 1,3 ¢ - - - - - = - - =
7440-43-9 Cadmium 1.1E-06 1.1E-08 1.1E-06 1.1E-08 1.1E-05 1.1E-05 1.1E-05 1.1E-05 1.1E-05
75-15-0 Carbon Disulfide' - - - - 2.3E-03 2.3E-03 2.2E-03 2.2E-03 2.3E-03
74-87-3 c hane * - - - - - - - - -
18540-29-9 Chromium Vi .6E-0¢ 5E-0: 6.5E-0 .6E-08 JE-07  JE-07 5.7E-07 TE-07 5.7E-07
7440-48-4 Cobalt ,2E-0€ 2E-0! 8.2E-0 .2E-08 .6E-07 .6E-07 .6E-0: L6E-07 8.6E-07
7440-50-8 Copper .3E-0 3E-0 8.3E-0 .3E-07 .7E-06 . 7E-08 .7E-0¢ .7E-08 8.7E-06
106-46-7 Dichlorok 1.2E-01 FE-06 1.2E-0€ 2E-08 2E-05 2E-05 2E0 2E05 | 1.JE-05
76-09-2 D * - - - -- - - - - -
50-00-0 Fonmaldehyde 7.4E-05 7.4E-05 74E-00 7.4E-05 7.7E-04 7.7E-04 7.7E-04 7.7E-04 7.7E-04
110-54-3 Hexans 1.8E-03 1.8E-03 1.8E-03 1.8E-03 1.8E-02 1.8E-02 1.8E-02 1.8E-02 1.8E-02
74-00-8 Hydrogen Cyanide’ - - - - 1,1E+00 1.10 17.75 20.70 29.7
7430-96-5 M 3TE-07 3.7E-07 37E-07 3.76-07_| 3.9606 3.0E-08 3.9E-08 39E06 | 3.0E-08
7439-97-8 Eﬁercury 2,56E-07 2.6E-07 25E-07 2.5E-07 2.7E-08 2.7E-08 2.7E-08 2.7E-08 2.7E-08
91-20-3 Naphthalene 6.0E-07 6.0E-07 6.0E-07 6.0E-07 6.2E-06 6.2E-08 8.2E-06 6.2E-06 6.2E-08
7440-02-0 Nicke! 2.1E-08 2.1E-08 2.1E-08 2.1E-08 2.1E-05 2.1E-05 2.1E-05 2.1E-05 2.1E-05
116-07-1 Propylene * ” ” - - - - - - -
7782-49-2 Selenium 24E-08 2.4E-08 2.4E-08 2.4E-08 2.6E-07 25E-07 25E-07 2.5E-07 2.5E-07
540-84-1 2,2,4-Timethylpentane * — ~ - - - - — - -
108-88-3 Tolusne 3.3E-08 3.3E-06 3.3E-08 3.3E-08 3.6E-05 3.5E-05 3.6E-05 3.5E-05 3.6E-05
7440-62-2 Vanad(um 2.3E-08 2.3E-08 2.3E-08 2.3E-08 2.4E-05 2.4E-05 2.4E-05 2.4E-05 2.4E-05
108-05-4 Vinyl Acetate ! -~ - - - 5.1E-03 5.1E-0 5.0E-0: 4.9E- 5.1E-03 |
56-55-3 Benz{a)anthracene BE-0! 8E-0¢ 8E-09 .BE-0¢ .BE-0 BE-0: 8E-0 BE- .8E-08
50-32-8 a)pyrens .2E-0! 2E-0¢ 2E-09 L2E-0¢ 2E-0 2E-0: 2E- 2E- ‘2E-0§__
'05-99-2 (b}fluo .8E-0! BE-0¢ .BE-00 .8E-0¢ .BE-0 BE-0¢ .8E- BE- .BE-08 |
07-08-9 k)fluoranthene .BE-0f .8E-0! BE-0¢ BE-0f 8E-0 8E-0! 8E- .BE-0! .8E-08
18-01-9 [Chrysene 8E-0! BE-0! 8E-0¢ .8E-0! 8E-0 .BE-0! 8E-08 .8E-0: .8E-08
53-70-3 IDIbanzo(a,h)al 2E-0¢ L2E-0! 2E-0¢ 2E-0¢ .2E-01 2E-0 2E-0! 2E-0! .2E-08
193-39-5 }I_n( leno{1,2,3-cd)pyrene BE-0¢ .B8E-0! 8E-0f .BE-0f .8E-08 BE-0 .BE-0! 8E-0 8E-08
56-49-5 3-Meth | BE-0¢ .8E-09 8E-0¢ 8E-00 | 1.8E-08 BE-0 .8E-0: .8E-0 .BE-08
57-97-6 17,12-Dimethylbenz[a]anthracena BE-0¢ .BE-0! BE-0F .BE-08 .BE-07 BE-0 BE-0 6E-0 BE-07
notes:
a -“:Einisslon factors based on AP-42, Saclion 1.4 (Natural Gas C 1) cted to tb/ using natural gas heat content (1,020 btu/cf). Untess noted, the RTO and SCR mode {i.e. bypass or

shutdown) should not affect emissions. Hourly emissions based on 8.4 MMBtu/hr for the RTO and 2.0 MMBtuhr for the Backup RTO bumer.
b - NOx emisslons based on 8.6 Ibfhr (emlsston limlt for combined RTO and TO exhaust), 14.7 Ib/hr during SCR bypass {2013 Source test results), and 8.5 Ib/hr during RTO bypass (Ecology permit
condition} although RTO inlet design Is 0.43 lb/hr,
¢ - CO normal and SCR bypass emisslons based on 2013 source lest results, 8.5 Ib/hr during RTO bypass (2013 testing of RTO inlet).

d - SO2 normal, SCR bypass, RTO shutdown, and RTO bypass emisslons based on 0.68 Ib/hr {current emission limit for Lines 1 & 2, Condition 4.5 of 12AQ-E465).

e - PM, PM10, and PM2.5 normal, SCR bypass, RTO shutdown, and RTO Bypass emisslons based on 2014 source test results.
f- VOC normal and SCR bypass emlssions based on 2013 source test results, 7.2 Ib/hr during RTO bypass {2013 testing of RTO inlet).
g - Acrylonitrite normal and SCR bypass emissions based on January 2013 and June 2013 source test results with sefety factor (all samples were below detection), 0.17 Ib/r during RTO bypass (2013

testing of RTO inlet).

h - Ammonla normat and SCR bypass emisslons based on 2013 source test results with a safety faclor of two, 8.5 Ib/ir during RTO bypass (2013 testing of RTO Inlet).
i - Hydrogen Cyanide normal, SCR bypass, and current emissions based on 1.1 Ib/hr (current emission limit for Lines 1 & 2, Condition 4.7 of 12AQ-E465), and 20.7 Ib/r during RTO bypass {2013 testing
J- Line 1 oxidetion oven shutdown emisslons based on 58 % bypassing RTO, and 42 % of oven exhaust continuing through RTO as normal. Emisslon rate reflects if the line Is in shuldown mode for a full

hour.

k - Acrolein, br

dict

not

ble in RTO inlst or exhaust,

propylene, 2,2,4-tril

, and 1,3 butadi

1- Carbon disulfide and viny! acetate smission rates based on average of January 2013 and June 2013 source test results. Only one sample in RTO exhaust was above deteclion level, and emissions are
m - CO2 based on 2014 source test results of the combined stack (see emission factors). Methane and nitrous oxide emission faclors from 40 CFR 08, Subpart C, Table C-1. CO2e calculated based on
global warming potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 26; and N20 = 208 (40 CFR Part 98, Subpart A).
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Summary of Line 1 Emissions Factors
Line 1 TO - Hourly Emission Summary

Emiesion Factors *

Emlssion Rates

notes:

RTO RTO
Normat SCRBypass | Shutdown' | Bypass' |Hourly (Ib/mr)
RTO RTO | Maximum
CAS Compound ib/mmBtu Ib/mmBtu fbimmBtu Ib/mmBtu Normal SCR Bypass Shutdown ' Bypass ' Hourly
10102-44-0 NOx® - - - - 85 3.0 8.5 85 85
630-08-0 co* - - - - 0.39 03¢ 039 0.39 0.39
7446-09-05 s02 ¢ 5.9E-04 5.0E-04 5.9E-04 5.9E-04 24E-03 24E-03 24E-03 24E-03 24E-03
PM PM (Fiit) ¢ - - - - 0.8 0.8 0.6 0.8 0.6
PM10 PM10 (Filt. & Cond.) ® - - - -~ 0.8 08 0.8 08 08
PM2.5 PM2.5 (Filt.8 Cond.)® - - - - 08 08 0.8 08 0.8
Voc voc T - - -~ - 1.4 1.4 1.4 14 14
CO02e CO2¢’ - - . - .- - - - -
107-02-8 Acrolsin’ - -~ - - - — - - -~
107-13-1 Actylonitrile’ — - - - - - - - -
7664-41- Ammonla ® - - - - 0.13 0.13 013 0.13 0.13
7803-83- Ammonium Bisulfate - - - - - - - - -
7783-20-; Ammonium Sulfate - - - - - - - - -
7440-38-; Arsenic 2.0E-07 2.0E-07 2.0E-07 2.0E-07 7.8E-07 7.8E-07 7.8E-07 7.8E-07 7.8E-07
71-43-2 Benzene * .- - - - 1.4E-04 1.4E-04 1.4E-04 1.4E-04 1.4E-04
7440-41-7 Beryllium 1.2E-08 1.2E-08 1.2E-08 1.2E-08 4.7E-08 4.7E-08 4.7E-08 4.7E-08 4.7E-08
74-83-9 By th - - - - 1.86-04 1.8E-04 1.8E-04 1,8E-04 1.8E-04
106-69-0 1,3-Butadlene - - - = = = = = -
7440-43-0 Cadmium 1.1E-06 11E-08 1.1E-06 11E-08_| 4.3E-06 4.3E-06 4.3E-06 43E-06_| 4.3E-06
75-16-0 Carbon Dlsulfde - - - - 4.3E-04 4.3E-04 4.3E-04 4.3E-04 4.3E-04
74-87-3 Ch th - - - - 6.2E-05 .2E-05 .2E-05 .2E-05 .2E-05
18540-29-9 Chromium VI .5E-0 5.5E-08 .BE-0! .5E-08 2.2E-07 .2E-07 .2E-07 .2E-07 . 2E-07
7440-48-4 Cobalt . 2E-01 8.2E-08 .2E-0: .2E-0¢ 3.3E-07 .3E-07 ,3E-0 .3E-07 .3E-07
7440-50-8 Copper .3E-0 8.3E-07 .3E-0. . 3E-0 3.3E-0¢ .3E-06 .3E-01 .3E-06 .3E-06
106-46-7 Dichioro 1.2E-08 1.2E-06 2E-0! 1.2E-0¢ 4.7E-0¢ 4.7E-06 4.7E-0 4.7E-08 4.7E-08
76-00-2 D th k - - - - 5.8E-07 OE-07 LOE-07 LOE-07 5.9E-07
50-00-0 '?ormaldehyde 7.4E-05 7.4E-05 7.4E-05 7.4E-05 2.9E-04 2.9E-04 LOE-04 2.9E-04 2.9E-04
110-64-3 Hexane - - - - 1.9E-03 OE-03 .BE-03 9E-03 1.9E-03
74-00-8 Hydrogen Cyanide i - - - - 2.7E-0 I 0.27 0.27 0.27 0.27 |
7439-96-5 Manganese L 7E-07 . 7E-07 .7E-07 7E-07 .5E-01 SE-O SHE-0 S5E-0 -6E-08 |
7439-97-8 lMercury 5E-07 6E-07 5E-07 .5E-07 J0E-0 .OE-0 JOE- LOE-0¢ .0E-06 |
91-20-3 Naphthalene .0E-07 .0E-07 .0E-07 .0E-07 2.4E-0f L4E-0 2.4E-0¢ 2.4E-0¢ 2.4E-08 |
7440-02-0 Nickel 1E-08 1E-08 AE-08 .1E-08 8.2E-0 .2E-0 .2E-0¢ . 2E-0¢ .2E-06 |
115-07-1 Propylens k - - - - 1.1E-04 1.1E-04 1.1E-04 1.1E-04 1.1E-04
7782-49-2 Selenium 2.4E-08 2.4E-08 2.4E-08 2.4E-08 8.4E-08 0.4E-08 9.4E-08 9.4E-08 6.4E-08
540-84-1 2,2,4-Trimethyipent: k - -~ - - 4.5E-07 4.5E-07 4.6E-07 4.6E-07 4.5E-07
108-88-3 Toluene * - - - - 2.1E-04 2.1E-04 2.1E-04 2.1E-04 2.1E-04
7440-62-2 Vanadium 2.3E-06 2.3E-08 2.3E-08 2.3E-08 9.0E-06 0.0E-08 9.0E-08 9.0E-08 9.0E-06
108-05-4 Vinyl Acstate! - -~ - - - - - — -
56-55-3 ajanihracens BE-0F BE-0 BE-O BE-O% 7.1E-0! 7 1E-0! 7.1E-0 7.1E-0! 71E-00 |
50-32-8 Benzo(a)pyrene “2E-0 2E-0 2E-0 2E-0f 4.7E-0 4,7E-0 4.7E-0% 4.7E-0f 4.7E-00 |
05-09-2 Benzo{b)flucranihene _BE.0! BE-0 BE0 BE0 7AE-Of AE.0 7.1E 1E-09_| 7.1E-00 |
07-08-9 Benzo(k)fluoranthene .8E-0 .BE-0! .8E-0! .BE-0! 7.1E-0 1E-0! 7.1E- 1E-0¢ 7.1E:09 |
18-01-9 Chrysene .8E-0 .BE-0! 8E- .8E-0! 7.1E-0 E-0 7.1E- AE-0¢ 7.1E-09
63-70-3 Dibenzo(a,hjanthrancene .2E-0! .2E-0! .2E- 2E-0 4.7E-0f 4.7E-0f 4.7E-09 4.7E-00 4.7E-09 |
193-39-5 Indeno{1,2,3-cd)pyrene BE-0! .BE-0! BE- .BE-0! 7.1E-0 7.1E-0! 7.1E-09 7.1E-0f 7.1E-09 |
56-40-5 3-Methyicholanthrene .8E-0 BE-0f .8E-09 .BE-0! 7.4E-0¢ 7.1E-0! 1E-00 7.1E-0¢ 7.1E-0f
57-97-6 7.12-Dlmethgbenaa lanthracens .6E-0 LBE-O! LBE-0 _BE-0 6.3E-0: 6.3E-0 3E-08 6,3E-0 6.3E-0:

a - Emission factors based on AP-42, Section 1.4 (Natural Gas Combustion) corrected to Ib/mmBtu using natural gas heat content (1,020 btu/cl). Unless noted, the RTO and SCR moda (i.e. bypass or

shutdown) should not affect emissions. Hourly emissions based on 4,0 MMBtuwhr.

b - NOx emisslons based on 8.5 Ib/hr {SCR vendor quote for combined RTO and TO exhaust), 3.0 ib/hr during SCR bypass (CEMS data} which do not affect the TO exhaust which is not directed to the

SCR. Oxidatlon oven (RTO) shutdown and RTO Bypass do not affect the furnace

1 50 the

of op:

are

to Normal op

1 {SCR vendor quote for combined RTO and

¢ - CO normal and SCR bypass emisslons based on 0.385 Ib/hr (cuirent emisslon limit for Lines 1 & 2, Condition 5.2 of 12AQ-| E465) RTO Bypass and oxkdation oven shutdown do not effect furnace and

d - SO2 normal, SCR bypass, RTO shutdown, and RTO bypass emissions based on AP-42 emission factor and TO heater rating.

e - PM, PM10, and PM2.6 normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 2014 source test results and tube cleaner contribution. RTO operation does not effect furnace or

{- VOC normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 1.42 ib/hr {current emisslon limit for Lines 1 & 2, Condition 5.6 of 12AQ-E485). RTO operation does not sffect furnace
g - Ammonia normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 0.13 Ib/hr (current emission limit for Lines 1 & 2, Condition 6.7 of 12AQ-E485). RTO operation does not effect

fumace or TO operation.
h - Hydrogen Cyanide normal, SCR bypass, RTO shutdown, and RTO Bypass emisslons based on 0.27 Ib/hr (current emisslon limit for Lines 1 & 2, Condition 5.8 of 12AQ-E485). RTO operation does not
effect fumace or TO operation.
- RTO shutdown and RTO Bypass do not affect the furnace or TO operation, therefore emission rates are equivalent to normal operation.

- Acroleln, acrylonllrlle vinyl acetate, and 1 3 butadlene not detected in TO exhaust,

2,4-trimethy]

k - Benzene, b
exhaust

and

e, cerbon d
isstons are 1/2 the det

level for any measuremants below detedion level.

and toluene Ib/hr emissions based on January 2013 source test resuits. Average of three TO

|- CO2 based on 2014 source test results of the comblined stack (see smission factors). Methane and nitrous oxkde emission factors from 40 CFR 98, Subpart C, Table C-1. CO2e calculated based on
global warming potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 26; and N20 = 268 (40 CFR Part 88, Subpart A),
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Summary of Line 1 Emissions Factors
Line 1 - Hourly Emission Summary for Normal Operation

Normal Emission Rates (Ib/hr)

SCR
Ammonia
CAS Compound o Ovens F SCR Heater Slip Total
10102-44-0 NOx - - - - 8.
30-08-0 cO 0.8 04 0.4 - 1.
7448-09-05 S02 0.7 24E-03 2.7E-03 - 0.
PM PM (Filt. 0.4 [X 00 - 1.1
PM10 PM10 (Filt. & Cond.} 1 0. 0.0; - 20
PM2.5 PM2.5 (Filt.& Cond.) 1 0. 0.0: - 20
Voc VOC 0. 1.4 0.0; - 1.7
CO2e CO2e - - - - -
107-02-8 Acrolsin - - - - -
107-13-1 Acrylonitrile 5.6E-03 - - - 5.6E-03
664-41-7 A I 0.5 0.1 - 24 .0
803-63-6 Ammonium Bisulfate - - - 3.0 .0
783-20-2 A jum Sulfate - - - 3.0 .0
7440-38-2 Arsenic 2.0E-06 7.8E-07 0.0E-07 - . 7E-08
71-43-2 Benzene 2.1E-05 4E-04 .6E-06 - JE-04
7440-41-7 Beryllium 2E-07 4.7E-0! .4E-08 - 2.2E-07
74-83-9 Bromomethane - 8E-04 - - .8E-04
106-98-0 1,3-Butadlens - - - - -
7440-43-9 Cadmium 1.1E-05 4.3E-08 5.0E-08 - A E-
75-15-0 Carbon Disulfide 2.3E-03 4.3E-04 - - 7E-
74-87-3 Chloromethane - .2E-05 - - .2E-05 |
18540-29-9 Chromium VI .7E-07 2E-07 2.5E-07 - .0E-08 |
7440-48-4 Cobalt .6E-07 .3E-07 .8E-07 - .6E-08_ |
7440-50-8 Copper .7E-06 .3E-06 .8E-06 - .BE-0k
106-46-7 Dichlorobenzene 2E-05 4.7E-08 4E-06 - 2.2E-0
75-09-2 Dichloromethane - .OE-07 - - 5.9E-0
650-00-0 F idehyd 2.9E-04 3.4E-04 - 1.4E-03
110-54-3 Hexans BE-03 8.1E-03 - 2.8E-02
74-90-8 Hydrogen Cyanide 0.3 - - 1.4
7439-98-56 Manganese 5E-Of JE-O! - 7.1E-068_|
7439-97-6 Mercury .OE-O1 J2E-0€ - 4.9E-06 |
-20-3 Naphthalene L4E-0 2.8E-0 - 1.1E-0¢
7440-02-0 Nicke! ,2E-01 L5E-O1 - 3.9E-05 |
116-07-1 Propylene - AE-04 -~ - AE-04_|
7782-49-2 Selenium BE-0; .4E-08 JE-07 - 4.5E-07 |
108-88-3 Toluene 5E-0! 1E-04 5E-0! - 2.6E-04
7440-62-2 \ di 4E-0¢ OE-0 .0E-0! - 4.3E-05
108-05-4 Vinyl Acetate 1E-0: - - - 5.1E-03
56-566-3 It L8E-01 7.1E-0 L1E-0! - 4E-08 |
50-32-8 (a)pyrene .2E-01 4.7E-0 AE-Of - .2E-08
205-99-: p)fluoranthens 8E-0! 7.1E-0! . 1E-0! - .4E-08 |
207-08-9 k)it .8E-0! 7.1E-0! L1E-O! d .4E-08 |
218-01-9 Chrysens BE-0¢ 7.1E-0¢ ,1E-0! - .4E-08 |
53-70-3 Dibenzo{a,h)anthrancense 2E-Of 4,7E-0 4E-Of - ,2E-08 |
193-38-5 Indeno(1,2,3-cd)pyrene BE-0! 7.1E-0 L 1E-0¢ - L4E-08 |
56-49-5 3-A ylchol: 1.8E-0: 7.1E-0 1E-00 - 3.4E-08 |
57-97-8 7,12-Dimethylbenz[a)anthracene 1.6E-0; 6.3E-0 .2E-08 -~ 3.0E-07 |

notes:

a - SCR emission limit ls 8.5 Ib/hr.
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Line 1 - Hourly Emission Summary for SCR Bypass

SCR Bypass Emission Rates {Ib/hr)
SCR
Oxidation Ammonia
CAS Compound Ovens | Furnaces SCR Heater Slip Total
10102-44-0  {NOx 14.9 3 - - 17.9
630-08-0 CcO 0.8 0.4 0.4 - 1.3
7446-00-05 {502 0.68 0.002 2.7E-03 - 0.7
PM PM (Filt. 0.42 0.6 0.0 - i1
PM10 PM10 (Filt. & Cd 20 0.7 .0 - 20
PM25 PM2.5 (Fiit.& Cd .20 0.7 .0: - 2.0
VoC VOC .24 14 .0; - 1.7
CO2¢ CO2¢ - - - - -
107-02-8 Acrolsin - -- - - -
107-13-1 Acrylonitrile 5.6E-03 - - - 5.6E-03
7664-41- A l 0.5 01 - - 0.6
78 3- Ammonium Bisy - -~ - - -
7783-20-; Suff - - - - -
7440-38- A i 2.0E-08 7.8E-07 .0E-07 - .7E-08
71-43-2 Benzens 2.4E-05 1.4E-04 .5E-06 - JE-04
7440-41-7 __ |Beryllium 1.2E-07 4.7E-08 4E-08 - 2.2E-07
74-83-9 E t - 0.0 - - 1.8E-04
106-99-0 1,3-Butadiene - - - - -
7440-43-9¢  |Cadml 1.1E-06 4.3E-08 5.0E-06 - 1E-05
75-16-0 Carbon Disulfid: 0.0 0.0 - - 7E-03
74-87-3 Chlo h - 0.0 - - .2E-05
18540-20-0  {Chromium Vi 7E-07 . 2E-07 2.6E-07 - .OE-08_|
7440-48-4  Cobalt .6E-07 .3E-07 .8E-07 - .OE-08 |
7440-50-8  |Copper .7E-08 .3E-06 .BE-08 - .BE-05 |
106-48-7 Dichlorot 1.2E-05 4.7E-08 4E-06 - 2.2E-05 |
75-09-2 Dichloromethan: - 0.0 - - . OE-07
50-00-0 [Formaldehyde 7.7E-04 2.9E-04 3.4E-04 - 1.4E-03
110-64-3 Hexane 1.8E-02 1.8E-03 8.1E-03 - 2,8E-02
74-90-8 Hydrogen Cyanlf 1.1 0.3 - - 14
7439-96-5 anganese 3.9E-0 BE-0¢ TE-0 - 7.1E-08 |
7439-97-8 !Mercury 2.7E-01 0E-01 .2E-01 - 4.9E-08 |
-20-3 Naphthalene 6.2E-0f 2.4E-0 2.8E-0f - E-05 |
7440-02-0  [Nickel 2.1E-0! .2E-01 .5E-0 - LOE-05 |
116-07-1 Propylene - 0.0 - - AE-04 |
7782-49-2 | 5E-07 L4E-08 AE-07 - 4.6E-07
108-88-3 Tolusns 6E-05 1E-04 5E-05 - 2.6E-04
7440-62-2  |Vanadi . 4E-05 .OE-08 .0E-05 - 4.3E-05
108-05-4 Vinyl Acetate 0.0 - - - .1E-03_|
56-65-3 -BE- 7.1E-0 . 1E-0¢ - .4E-08 |
50-32-8 .2E- 4.7E-0 4E-0¢ - .2E-08 |
| .. 205-99- Benzo(b)fluoran .BE- 7.1E-0¢ L 1E-0¢ - 4E-08 |
07-08- Benzgk)ﬂuoran‘ .BE- 7.1E-0¢ . 1E-0f - .4E-08 |
18-01- [Chrysene . 71E-0 L1E-09 - L 4E-08 |
653-70-3 |Dibenzo(a,h)ant . 4,7E-0¢ 4E-0f - .2E-08 ]
193-39-5 Indeno(1,2,3-cd 7.1E-0 L 1E-09 - .4E-08
56-49-5 3-Methyicholanti 7.1E-00 8.1E-08 - 4E-08
-6 7,12-Dimethyib 6.3E-08 7.2E-08 - LOE-07

Is not op during SCR Bypass.
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Summary of Line 1 Emissions Factors
Line 1 - Hourly Emission Summary for Shutdown Operation

Nornal with Shutdown Emission Rates {Ib/hr)

SCR
Ammonia
CAS Compound Oxidation Ovens Furnaces SCR Heater Slip Total
10102-44-0 NOX - - - -
630-08-0 CO 52 0.4 0.4 -
7446-00-05 S02 0.7 24E-03 2.7E-03 - A
PM PM (Filt. 0.4 08 .0 - A
PM10 PM10 {Filt. & Cond.) 0.8 .0 - .0
PM25 PM2.5 (Filt.& Cond.) . 0.8 0.0¢ - .0
VOoC VOC 4. 14 0.0; - .7
CO2¢ CO2e - - - - -
107-02-8 Acrolein - - - - -
107-13-1 Acrylonitrile 1.0E-01 - - - 1.0E-01
7664-41-7 Ammonia 5.7 0.1 - 24 .3
76803-63-6 Ammonium - - -- 3.0 .0
7783-20-2 Ammonium Sulfate - - - 3.0 .0
7440-38-2 Arsenic 2.0E-06 7.8E-07 0E-07 - L 7E-08
71-43-2 Benzene 21E-05 1.4E-04 5E-06 - JE-04
7440-41-7 Beryllium 2E-07 4.7E-08 4E-08 -~ 2.2E-07
74-83-0 Biomomethane - 1.8E-04 - - 8E-04
106-89-0 1,3-Butadiens - - - - -
7440-43-9 Cadmium 1.1E-05 4.3E-06 5.0E-06 - 2.1E-05
75-15-0 Carbon Disulfide 2.2E-03 4.3E-04 - - 2.7E-03 |
74-87-3 Chiol - .2E-05 - - 8.2E-05
18540-29-9 Chromium Vi 7E-07 .2E-07 2.5E-07 - .OE-08 ]
7440-48-4 Cobalt .6E-07 .3E-07 .8E-07 - .6E-06 |
7440-50-8 Copper .7E-08 .3E-06 .8E-08 - .6E-05 |
106-46-7 Dichiorobenzene 1.2E-05 4.7E-06 AE-06 - 2.2E-05 |
76-00-2 TBichi - 5.0E-07 - = DE-07
50-00-0 IF ldehyd 7.7E-04 2.9E-04 3.4E-04 - 1.4E-03
110-54-3 Hexane 1.8E-02 1.8E-03 8.1E-03 - 2.8E-02
74-90-8 Hydrogen Cyanide 17.8 0.3 - - .0
7439-96-5 Manganese .8E-0 BE-0¢ TE-O! - 7.1E-06
7439-97-6 eroury TE-0 .DE-0¢ 2E-Oi - 4.9E-06
-20-3 Naphthalene .2E-0i 4E-0¢ 2.8E-0f - AE-05_|
7440-02-0 Nickel 1E-0! .2E-0 .6E-0¢ - L.OE-08
1156-07-1 Propylene -~ AE-04 - - JE-04
7782-49-2 leni 5E-07 .4E-0 AE-07 - 4.5E-07
108-88-3 Toluene .BE-0¢ 1E-04 S5E-0! - 2.6E.04 |
7440-62-2 Vanadium \4E-0t .OE-O OE-0¢ - 4.3E-05 |
108-05-4 Vinyl Acstate .0E-0: - - - .OE-03 |
56-55-3 .BE-0! 7.1E-0 AE-0! - .4E-08
50-32-8 .2E-0! 4.7E-0 4E-0! - .2E-08 ]
205-69 Benzo(b)fiuoranthens .8E-0 7.1E-0 ,1E-0! - .4E-08
207-08- Benzo(k)fl h 8E-0! 7.1E-0 L 1E-0! - L4E-08 ]
218-01- Chrysene 8E-01 7.1E-0¢ . 1E-0! - 4E-08 ]
53-70-3 Dibenzo{a,h)anthrancens 2E-01 4.7E-0f .4E-0 - .2E-08 ]
193-30-5 ndeno{1,2,3-cd)pyrens BE-08 71E-O 1E-08 = 4E-08
56-49-5 M ik .BE-08 7.1E-0 8.1E-09 - . 4E-08
57-97-6 ,12-Dimethylbenz[alanthracene .6E-07 6.3E-0! 7.2E-08 - .0E-07

notes:

a - SCR emission limit is 8.5 Ib/hr.
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Line 1 - Hourly Emission Summary for RTO Bypass

RTO Bypass Emission Rates (Ib/hr)
SCR
Oxldation Ammonla
CAS Compound Ovens Furnaces SCR Heater Slip Total
10102-44-0  NOx - - - - .5
630-08-0 CO 85 04 0.38 - .3
7446-09-05  [SO2 0.7 2 4E-03 2.7E-03 - 7
PM PM (Filt. 04 0./ 0.01 - A
PM10 PM10 (Filt. & Cq 2 0. 0.03 - .0
PM2.5 PM2.5 (Filt.& C( 2 0. 0.03 - 20
VOC VOC 7.2 1.4 0.02 -~ 8.6
C02% CO2s - - - - -~
107-02-8 Acrolsin - - - - -
107-13-1 Acrylonitrile 1.7E-01 - - - 0.2
7664-41-7  |Ammonia 25 0.1 - - 9.6
7803-63-6 A lum Bisy - - - - -
7785202 |A umsuff - = - =
7440-38-2  |Arsenic . 7.8E-07 .0E-07 -
71-43-2 Benzense 3 1.4E-04 .6E-08 -
7440-41-7 _ |Berylilum e 4.7E-08 4E-08 -
74-83-9 Bromomethane - 1.8E-04 - -
106-98-0 1,3-Butadl, - - -~ - -
7440-43-9  |Cadmium 1.1E-05 4,3E-06 5.0E-08 - 21E-05
75-15-0 Carbon Disulfidd  2.2E-03 4,3E-04 - - 2.6E-03 |
74-87-3 Chi thane - 8.2E-05 - - .2E-05_|
18640-20-¢  [Chromium Vi 2.2E-0 2.5E-07 - .OE-08 |
7440-48-4  [Cobalit 3.3E-07 .8E-0: - .BE-08
7440-50-8  |Copper A 3.3E-08 .8E-0€ - BE-05
106-46-7 Dichlorobenzen . 4.7E-08 4E-0¢ - 2.2E-05
9-2 Dichloromethand 5.9E-07 - - OE-07
50-00-0 F idehyd: 2.9E-04 3.4E-04 - 14E-03
110-54-3 Hexane BE-02 1.9E-03 8.1E-03 - 2,8E-02
74-90-8 Hydrogen Cyani 20.7 - -- 30.0
7439-98-5 |Manganese .OE-O! JE-0 - 7.1E-08 ]
7439-97-6 IMsvcury . TE-O 2E-01 - 4.9E-0f
91-20-3 Naphthalene .2E-0¢ 2.8E-0 - E-08
7440-02-0 Nickel L {E-O¢ .6E-0¢ - LOE-05_ |
116-07-1_|Propylene = = = AE-04_|
7782-49-2 Sselenium .6E-07 AE-07 - 4.56E-07
108-88-3 Tolusne .6E-05 5E-05 - 2.6E-04 |
7440-62-2 _ {Vanadium 2.4E-0! .0E-05 - 43E-05 |
108-05-4 Vinyl Acetate 9E-0! - - 4.9E-0:
56-55-3 .8E- ,1E-0f - AE-08 |
50-32-8 2E- L4E-0! - .2E-08 |
05-99- 8E- . 1E-0¢ - 4E-08_|
07-08- .8E- L 1E-08 - .4E-08 |
18-01- Chrysene I 1.8E-0: 1E-0! - AE-0!
63-70-3 Dibenzo( a,h!aml 2E-0i 4E-08 - 2E-08_|
193-38-5 Indeno(1,2,3- .BE-0! 8.1E-0f - 3.4E-0!
56-49-5 3-Methylcho!: .8E-08 8.1E-0¢ - 34E-08
57-97-8 7,12-Dimethylbe]  1.84E-07 | 6.27E-08 7.2E-0: - 3.0E-07
notes:
a - During an RTO Bypass oxidation oven and TO exhaust also bypass the SCR system. Ammonia Injection is not
operated. Oxidation oven NOx emissions are lower b the RTO control device generates NOx.
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SGL ACF - Moses Lake Facility

Summary of Line 2 - 10 Emissions Factors

SCR Ammonia Ship (Ib/hr)

RTO Heater Firing rate

RTO Backup Heater Firing rate
Oxidation oven Shutdown Duration
shutdown per Day

RTO Bypass (hrs/day)

TO Hsater Firing rate
Stack Exhaust Flow Informatlon

Typical RTO Exhaust gas flow rate
Line 2 - 8 Exhaust gas volume flow

Line 2 - 4 Specifications

2.4

RTO Specifications
8.40 MMBtu/hr
2.04 MMBtwhr

00 seconds
1
1.5

TO Specifications
4.00 MMBtwhr

57,400 cfm
200,000 cfm

June 2013 RTO Source Test Resulls

1 Fan Inf

lded by Semra (SGL ACF) during 6/26/2013 email.
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Summary of Line 2 - 10 Emissions Factors
Line 2 - 10 RTO - Hourly Emission Summary

Emisslon Factors *

Emlssion Rates

RTO RTO
Normal SCR Bypass Shutdown ' Bypass |Hourly (Ib/hr)
RTO RTO
CAS Compound Ib/mmBtu Ib/mmBtu ibimmBtu Ib/mmBtu Normal  Normal (annual) SCR Bypass Shutdown Bypass ;Maximum Hourly
10102-44-0 NOx ° - - - - 8.5 85 14.9 85 85 14.8
630-08-0 [N - - - - 0,56 0,66 0.66 8.7 8,50 8.5
7446-09-05 5027 - - - - 0.68 0.68 0.68 07 0.68 0.68
PM PM (FilL)® - — - - 0.42 0.42 0.4 0.4 0.4 0.4
PM10 PM10 (Filt. & Cond.) ® - - - - 1.20 1.20 1.2 1.2 1.2 1.2
PM25 PM2.5 (Filt.& Cond.) ® - - - - 1.20 1.20 1.2 1.2 1.2 12
voc voc | - - - - 0.24 0.24 0.24 5.6 7.2 7.2
C02e CO2e " -- - -- - - - - - - .
107-02-8 Acrolein * - -- -- - - - - - - -
107-13-1 Acrylonlirite ® = - = - 5.6E-03 5.6E-03 5,6E-03 0.1 0.17 047
7664-41-7 Ammonia" - - - - 050 0.50 0.50 75 95 9.6
7803-63-6 Ammonium Bisulfate - - - - - - = - - -
7783-20-2 Ammonium Sulfate - - - - - - - - - -
7440-38-2 Arsenic 2.0E-07 2,0E-07 2.0E-07 2.0E-07 2.0E-08 2.0E-08 2.0E-06 2.0E-06 2,0E-06 2.0E-08
71-43-2 Benzene 2.1E-08 2.1E-06 2.1E-08 2.1E-08 2.1E-08 2.1E-05 21E-05 2.1E-05 2.1E-05 2.1E-05
7440-41-7 Beryitium 1.2E-08 1.2E-08 1.2E-08 12608 | 12607 1.2E-07 1.2E-07 1.2E-07 | 1.2E-07 1.2E-07
74-83-9 B h - - - - = - - - .. -
106-69-0 1,3-Butadiens - - - - . - - - - -
7440-43-9 Cadmium 1.1E-08 1.1E-06 1.1E-08 1.1E-06 1.1E-05 1.1E-05 1.1E-05 1.1E-05 1.1E-05 1.1E-05
75-15-0 Carbon Disulfide' - - -~ - 2.3E-03 2.3E-03 2.3E-03 2.2E-03 2.2E-03 2.3E-03
74-87-3 Chior * - - - - - - - = = --
16540-20-6 Chromium VI 5E-08 6E-08 5E-08 GE-0 7E-0 7E-07 7E-07 TE-07 TE-0 7E-07
7440-48-4 Cobalt .2E-08 . 2E-0¢ .2E-08 . 2E-0! .6E-07 .6E-0 L.6E-07 6E-07 L.6E-0: .6E-07
7440-50-8 Copper .3E-07 .3E-0 ,3E-07 ,3E-0 . 7E-0l ,7E-0¢ .7E-06 .7TE-08 . 7E-0€ .7E-0
T06-46-7 Dichorobenzene 1.2E-08 2E-0 2E-06 2E-0 2E-0 2E-0 2E-05 2E05 2E-05 2E.08
76-09-2 Dichioromethane - = .. - - - . .. . -
50-00-0 [Formaidehyde 7.4E05 7.4E-05 7.4E-05 74E05 | 77E04 7.7E-04 7.7E-04 77E-04_ | 7.7E-04 7.7E-04
110-54-3 Hexane 1.8E-03 1.8E-03 1.8E-03 1.8E-03 1.86-02 1.8E-02 1.8E-02 1.8E-02 1.8E-02 1.8E-02
74-90-8 Hydrogen Cyanide’ - - - - 1.10 1.10 1.1 23.32 20.70 20.7
7439-96-5 Manganhese 3.7E-07 3.7E-07 3.7E-07 3.7E-07 3.9E-08 3.9E-06 3.0E-06 3.9E-06 3.9E-08 3.9E-06
7439-97-6 |Mercury 2.5E-07 2.6E-07 25E-07 2.5E-07 2.7E-08 2.7E-08 2.7E-06 2.7E-08 2.7E-08 2.7E-08
91-20-3 Naphthalene 8.0E-07 6.0E-07 8.0E-07 6.0E-07 6.2E-06 6.2E-06 6.2E-06 6.2E-06 6.2E-06 6.2E-08
7440-02-0 Nickel 2.1E-06 2.1E-08 2.1E-08 2.1E-08 2.1E-08 21E-05 2.1E-05 2.1E-05 2.1E-05 2.1E-05
116-07-1 Propylene * - - - - - - - - - --
7782-49-2 Selenium 2.4E-08 24E-08 2.4E-08 24E-08 2.5E-07 26E-07 2.5E-07 25E-07 2.5E-07 2.5E-07
540-84-1 2,2,4-Trimethylpentane * - - - -~ - - - - - -
108-88-3 Toluene 3.3E-08 3.3E-08 3.3E-08 3.3E-08 3.5E-05 3.5E-05 3.5E-05 35E-05 35E-05 3.5E-05
7440-62-2 [Vanadium 2.3E-068 2.3E-08 2.3E-08 2.3E-08 2.4E-05 2.4E-05 2 4E-05 2 4E-05 2.4E-05 2.4E-05
108-05-4 - - - - 5.1E-03 5.1E-03 5.1E-03 .OE-0: 4.9E-03 5.1E-03
56-55-3 a)anthracens .8E-09 8E-00 BE-0! .8E-0! LBE-0! BE-08 .8E-08 .8E-0: .BE-08 .8E-08
50-32-8 Benzo(a)pyrene .2E-0f 2E-0¢ .2E-0f 2E-0f .2E-0 2E-0¢ .2E-0! 2E-0 .2E-08 2E-08
205-89- Benzo(b)fluoranthene .8E-0! .BE-0f L8E-0f .BE-O! .8E-0! .BE-0! .8E-0! BE-0 .8E-08 .8E-
207-08- Benzo(k)fluoranthene BE-0¢ BE-0¢ BE-0¢ .BE-0! .BE-0! .BE-0! 8E-0! .BE-0 .8E-0 .BE-
218-01- Chrysens 8E-0! 8E-0! .8E-0¢ .BE-O¢ 8E-0: .BE-0! 8E-0 BE-08 BE-0¢ .8E-
53-70-3 Dibenzo(a,h)anthrancene .2E-0f 2B .2E-0f 2E-0! .2E-0! .2E-0: .2E-0! 2E-01 2E- 2E-01
193-30-5 Indeno(1,2,3-cd)pyrene BE-0¢ BE-0¢ BE-0¢ 8E-0 8E-0 8E-0 BE-O 8E-0 8E- 8E-08
56-49-5 3-Methylcholanth .8E-09 BE-0¢ 8E-0f BE-0f .8E-0 BE-0! BE-0! .BE-0! .BE- .8E-08
57-97-6 7,12-Dimethylbenz[ajanthracene .6E-08 .BE-0: BE-0! BE-0! .BE-07 BE-0 BE-0' BE-07 .BE- BE-07
notes:
a - Emisslon factors based on AP-42, Section 1.4 {Natural Gas C cted to Ib/mmBtu using natural gas heat content (1,020 btu/cf). Unless noted, the RTO and SCR mode (l.e. bypass or shutdown) should not

effect emisslons. Hourly emissions based on 8.4 MMBtuhr,

b - NOx emissions based on 8.5 Ib/r (permit limlt for combined RTO and TO exhaust), 14.7 IbMr during SCR bypass {2013 Source test results), and 8.5 IbMhr during RTO bypass {Ecology permit limit} although RTO Inlet

design Is 0.43 ib/r.

¢+ CO normal and SCR bypass emisslons based on 2013 source test results, 8.5 Ib/hr during RTO bypass (2013 testing of RTO inlet).

d - 802 normal, SCR bypass, RTO shutdown, end RTO bypass emisslons based on 0.88 Ib/hr {current emisslon fimit for Lines 1 & 2, Condition 4.5 of 12AQ-E465).
& - PM, PM10, and PM2.6 normal, SCR bypass, RTO shutdown, and RTO Bypass emisslons based on 2014 source test resuils.

f- VOC normal and SCR bypass emissions based on 2013 source test results, 7.2 IbMr during RTO bypass (2013 testing of RTO inlet).
g - Acrylonitrile normal and SCR bypass amissions besed on January 2013 and June 2013 source test resulls with 1.6 safely factor (all samples were below detection), 0.17 Ib/hr during RTO bypass (2013 testing of RTO Inlet).
h - Ammonia normal and SCR bypass emlisslons based on 2013 source test results with a safely factor of two, 8.5 Ib/hr during RTO bypass (2013 testing of RTO inlet}.
|- Hydrogen Cyanide normal, SCR bypess, and current emisslons based on 1.1 Ib/hr {current emisslon limit for Lines 1 & 2, Condition 4.7 of 12AQ-E465), and 26.7 Ibmr during RTO bypass (2013 testing of RTO Infet).

}- Line 2-10 oxidatl
k - Acrolsin, b

oven

based

m - CO2 based on 2014 source test results for the

ct

propylene, 2,2,4

t and 4,3 I

d stack (see

factors).

potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 25; and N20 = 208 (40 CFR Part 88, Subpari A).

not
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fevel, and

are 1/2 the

oh 78 % bypassing RTO, and 22 % of oven exhaust continuing through RTO as normal. Emission factor reflects rate if in shutdown mode for a full hour.
i ble In RTO Inlet or exhaust.
|- Cerbon disulfide and vinyl acetate emission rates based on averegs of January 2013 and June 2013 source test resulis. Only one sample in RTO exhaust was above

1 lovel

end nitrous oxide emisslon factors from 40 CFR 98, Subparl C, Table C-1. CO2e calculated based on global warming



Summary of Line 2 - 10 Emissions Factors
Line 2 - 10 TO - Hourly Emission Summary

Emisslon Factors * Emission Rates
RTO RTO
Normal SCR Bypass Shutdown' | Bypass' [Hourly (Ib/nr)
RTO RTO
CAS Compound Ib/mmBtu b/mmBtu Ib/mmBty__ |[timmBtu | Normal  Normal (annual) SCR Bypass _Shutdown Bypass |Maximum Hourly
10102-44-0 NOX® - - - - 8.5 8.6 3.0 85 85 85
630-08-0 co® - - - - 0.39 0.39 0.39 0.39 0.39 0.4
7446-08-05 502 % 5.0E-04 5.9E-04 5,0E-04 5.9E-04 2.4E-03 24E-03 2.4E-03 24E-03 2.4E-03 2.4E-03
PM PM (Filt) - - - - 0.6 0.6 0.6 0.6 0.6 06
PM10 PM10 (Filt. & Cond.) ® - - - - 0.8 0.8 08 0.8 0.8 0.8
PM25 PM2.5 (Filt.& Cond.)* - - - - 08 0.8 0.8 0.8 0.8 0.8
VOC voc” - - - - 1.4 1.4 14 14 1.4 14
CO2e coze! - - - - — -~ - - - -
107-02-8 Acrolein’ - - - - - - - - - 0.0
107-13-1 Acrylonitrile - - - - - - - - - 0.0
7664-41-7 Ammonia ® - - - - 0.13 0.13 0.13 0.13 0.13 0.13
7803-63-6 Ammonium Bisulfate - - - - - - - - - -
7783-20-2 Ammonium Sulfate - - - - - - - - - -
7440-38-2 Arsenic 2.0E-07 20E-07 2.0E-07 2.0E-07 7.8E-07 7.8E-07 7.8E-07 7.8E-07 7.8E-07 7.8E-07
71-43-2 Benzene " -~ - - - 1.4E-04 1.4E-04 14E-04 14E-04 1.4E-04 1.4E-04
7440-41-7 Beryllium 1.2E-08 1.2E-08 1.2E-08 1.2E-08 47E-08 4.7E-08 4.7E-08 4.7E-08 4.7E-08 4.7E-08
74-83-9 B th - - - - - 1.8E-04 1.8E-04 1.8E-04 1.8E-04 1.8E-04 1.8E-04
106-89-0 1,3-Butadiens - - - - - - - - - 0.0E+00
7440-43-9 Cadmium 1,1E-06 1.1E-08 1,1E-06 1.1E-06 4.3E-08 4.3E-06 4.3E-08 4.3E-06 4.3E-06 4.3E-06
75-15-0 Carbon Disulfide * - - - - 4.3E-04 4.3E-04 4.3€-04 4.3E-04 4.3E-04 4.3E-04
74-87-3 Chioromethane * .- - -- - 8.2E-0! .2E-05 .2E-05 8.2E-05 .2E-05 .2E-0€
18540-20-9 Chromium VI .6E-08 .6E-08 5E-Of .5E-0 2.2E-0 .2E-07 . 2E-07 2.2E-0 .2E-07 2E-0
7440-48-4 Cobalt .2E-08 .2E-08 L2E-0 .2E-0! 3.3E- .3E-07 .3E-07 3.3E-0 . 3E- .3E-07
7440-50-8 Copper . 3E-07 .3E-07 L3E-0 ,3E-0 3.3E- .3E-06 ,3E-06 3.3E-01 .3E- .3E-01
106-48-7 Dichlorobenzene .2E-08 .2E-08 2E-Of .2E-0 4.7E-06 47E-08 4.7E-06 4.7E-0 4.7E-06 4.7E-06
75-09-2 Dichloromethane * - - - - 5.9E-07 5.9E-07 5.9E-07 5.9E-07 .9E-07 9E-07
50-00-0 'l_fonna!dehyde 7.4E-05 7.4E-05 7.4E-05 7.4E-05 2.9E-04 29E-04 2.9E-04 2.9E-04 2.9E-04 2.9E-04
110-64-3 Hexane - - - - 1.8E-03 1.9E-03 1.9E-03 1.9E-03 9E-03 .BE-03
74-00-8 Hydrogen Cyanide " - - - - 0.27 0.27 0.27 0.27 0.27 0.27
7439-96-5 Manganese .7E-0! .7E-07 L E-07 .7E-07 SE-0 BE-0€ 5E-Oi BE-0€ 5E-0 S5E-0€
7439-97-6 Mercury .5E-0 5E-07 5E-07 5E-07 (OE-0 .OE-0¢ LOE-O LDE-0¢ .DE-Oi .OE-0
-20-3 Naphthalene L0E-0 .0E-07 .OE-07 .0E-07 AE-0 2.4E-0¢ AE-0 2.4E-0€ 2.4E-0 2.4E-0
7440-02-0 Nickel 1E-06 . 1E-08 ,1E-08 2.1E-08 .2E-0 ,2E-0¢ ,2E-0¢ ,2E-01 8.2E-01 8.2E-0
116-07-1 Propylene ¥ - - - - 1.1E-04 1.1E-04 1.1E-04 1.1E-04 1.1E-04 1.1E-04
7782-49-2 Selenlum 24E-08 2.4E-08 24E-08 2.4E-08 9.4E-08 9.4E-08 9.4E-08 9.4E-08 0.4E-08 9.4E-08
540-84-1 2,2,4-Trij pentans * - - - - 4.5E-07 4.6E-07 4.5E-07 4.6E-07 4.5E-07 4.5E-07
108-88-3 Toluene* - - - - 2.1E-04 2.4E-04 24E-04 2.4E-04 2.1E-04 2.1E-04
7440-62-2 Vanadium 2.3E-06 2.3E-08 2.3E-06 2.3E-06 9.0E-06 9.0E-08 9.0E-08 9.0E-068 9.0E-08 0.0E-08
108-05-4 Vinyt Acetate’ - - - - - - - - - 0.0E+00
56-55-3 Benz{a)anthracens .BE-0¢ 8E-0! LBE-0! .8E-0 7.1E-00 7.1E-0f 7.1E-0¢ 7.1E-0¢ 7.1E-0¢
50-32-8 (a)pyrene 2E-08 2E- 2E-0 2E-0 4.7E-0 4.7E-0f 4.7E-0¢ 4.7E-0 4.7E-0¢
205-99-: b)fl + BE-0¢ LBE-0¢ LBE-O! .BE-O¢ 7.1E-0! 7.1E-0! 7.1E-0¢ 7.1E-0f 7.1E-0!
207-08- k)fluoranthene .8E-0¢ .BE-0¢ BE-0! BE-0f 7.1E- 7.1E-0! 7.1E-0¢ 7.1E-0f 7.1E-0!
218-01- |Chrysene .8E-0! .8E-0¢ 8E-0 .BE-0¢ 7.1E- 7AE- 7.1E-0f 7.1E- 7.1E-0¢
63-70-3 |Dlbenzo{a,h)anthrancene .2E-0 .2E-0f .2E-0 .2E-0¢ 4.7E- 4.7E- 4.7E-0 4.7E- 4.7E-0
103-30-5 Indeno(1,2,3-cd)pyrene 8E-0 8E-0¢ 8E-0 .BE-0! AE-Of 7.1E-0¢ 7.1E-0f 1E- 7.1E-0
56-49-5 3-Methyicholanthrene .8E-0f 8E-0f BE-0 BE-0f 7.1E-0! 7.1E-0¢ 7.1E-0f AE- 7.1E-0
57-97-6 17,12-Dimethylbenz[a]anthracene .6E-08 LBE-0! BE-01 BE-0 .3E-0! 6.3E-0! 6,3E-08 .3E- 6.3E-0f

notes:

a - Emisslon factors based on AP-42, Section 1.4 (Natural Gas Combustion) cted to Ib/mmBlu using naturel gas heat content (1,020 btwef). Unless noted, the RTO and SCR mode (.e. bypass or shitdown) should not
affect eml: Hourly lons based on 4.0 MMBtuhr,

b - NOx emissions based on 8.5 b/hr {permit limit for combined RTO and TO exhaust), 3.0 Ibflr during SCR bypass (CEMS data) which do not affect the TO exhaust which Is not directed to the SCR. Oxidation oven (RTO}
shutdown and RTO Bypass do not affact the fumace emisslens or operation so the emisslons are equivalent to Normal operation (SCR vendor quote for combined RTO and TO exhaust)

¢ - CO normal and SCR bypass emissions based on 0.385 Ib/hr (current emisslon limit for Lines 1 & 2, Condition 5.2 of 12AQ-E465). RTO Bypass and oxidation oven shutdown do not effect fumace and TO

d - S02 normal, SCR bypass, RTO shutdown, and RTO bypass emissions based on AP-42 emission factor and TO heeter rating.

& - PM, PM10, and PM2.5 normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 2014 source test results. RTO operation doas not effect fumace or TO operation.

f- VOC normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 1.42 Ib/hr (current emission limit for Lines 1 & 2, Condition 6.5 of 12AQ-E465). RTO operatlon does not effect furnace or TO operation.

g - Ammonia normal, SCR bypass, RTO shutdown, and RTO Bypass emlssions based on 0.13 Ib/hr {current emission limit for Lines 1 & 2, Condition 6.7 of 12AQ-E465), RTO operation does not effect furnace or TO operation.
h - Hydrogen Cyanide normal, SCR bypass, RTO shutdown, and RTO Bypass emissions based on 0.27 Ib/hr (current emission limit for Lines 1& 2, Condilion 6.8 of 12AQ-E485). RTO operation does not effect fumace or TO

i- RTO shutdown and RTO Bypass do not affect the fumace or TO operation, rates are eq to nomat operati
J - Acrolein, acrylonitrile, vinyl acetate, and 1,3 butadiene not detected in TO exhaust.
k - Benzene, bromomethane, carbon disulfide, hans, dichlo h 22,4 yipent and toluene Ib/hr emissions based on January 2013 source test results. Average of three TO exhaust samples, and

emissions are 1/2 the detection level for any measurements below detection level.
|- CO2 based on 2014 source lest resuits for the combined stack (see emission factors). Methane and nitrous oxIde emission factors from 40 CFR 98, Subpart C, Table C-1. CO2e celculated based on global warming
potential (GWP) for sach Greenhouse gas: CO2 = 1; CH4 = 25; and N20 = 208 (40 CFR Part 98, Subpart A).
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Summary of Line 2 - 10 Emisslons Factors
Line 2 - 10 - Hourly Emission Summary for Normal Operation

Normal Emission Rates (Ibfhr}
SCR
Ammonia
CAS Compound O Ovens F SCR Heater Slip Total
10102-44-0 NOX - - - - 8.
630-08-0 CO 0.6 04 04 - 1.
7446-09-05 S02 0.7 2.4E-03 2.7E-03 - 0.

PM ‘PM Filt.) 0.4 0.8 0.0 == .4
PM10 }m 0 (Filt. & Cond.) 1. 0.8 0.0: - 2.0
PM2.5 PM2.5 (Filt.& Cond.) 1. 0.8 0.0: - .0
VOC VOC 0.; 1.4 0.0: - aq
CO2%e CO2e - - -~ - -

107-02-8 Acrolein - - - = -
107-13-1 Acrylonitrile 5.6E-03 - - - 5.6E-03
7664-41-7 Ammonia 05 0.1 - 2.4 .
7803-63-8 A lum Bisulfate - - - 3.0
7783-20-2 A ium Sulfate - -~ - 3.0 .
7440-38-2 Arsenic 2.0E-06 7.8E-07 9.0E-0] - .7E-08
71-43-2 Benzens 2.1E-05 4E-04 9.5E-0 - JE-04
7440-41-7 Baiyllium .2E-07 4.7E- . 4E-0: - 2.2E.07
74-83-9 Bromomethane - .8E-04 - - 8E-04
108-99-0 1,3-Butadiene - - - - -
7440-43-9 Cadmium 1.1E-05 4.3E-06 5.0E-06 - 1E-0¢
75-16-0 Carbon Disulfids 2.3E-03 4.3E-04 - - 7E-O!
74-87-3 Chi t - .2E-05 - - .2E-05 |
18540-29-9 Chromium VI JE-07 .2E-07 .5E-07 - -0E-06 |
7440-48-4 Cobalt .6E-07 .3E-07 .8E-0: - .6E-08 |
7440-50-8 Copper ,7E-06 .3E-06 . 8E-0f - BE-05 |
106-46-7 Dichlorobenzens 1.2E-05 4.7E-08 L4E-0 -~ 22E-05 |
76-09-2 D - 5.9E-07 - - 5.9E-07 |
60-00-0 |F idehyd 7.7E-04 2.0E-04 3.4E-04 - AE-03 |
110-54-3 Hexane 1.8E-02 1.9E-03 8.1E-03 - 2.8E-0.
74-90-8 Hydrogen Cyanide [R] 0.3 ~ - 14 |
7439-06-5 Manganese .9E-0¢ SE-0 TE-O -~ 7.1E-06 |
7438-97-6 Mercury . 7E-0¢ OE-0 .2E-0/ - 4.9E-08 |
-20-3 Naphthalens . 2E-0¢ 4E-0 2.8E-0 - AE-05 |
7440-02-0 Nicke 1E-05 .2E-0 .5E-06 - .OE-05 |
116-07-1 By = 1E-04 = = AE-04
7782-49-2 Selenium .5E-0: .4E-0) AE-0: - 4.5E-07
108-88-3 Toluene . BE-DZ . 1E-04 .5E-0¢ - 2.6E-04 |
7440-62-2 Vanadium . 4E-0! .0E-08 OE-0¢ - 43E-05 |
108-05-4 . 1E-O: - - - 5.1E-03 |
56-55-3 a)anthracene .8E-0: 71E-0¢ L 1E-09 - 3.4E-08 |
50-32-8 Benzo(a)pyrens .2E-0! 4.7E-0 4E-0¢ - 2.2E-08 |
05-91 8E-O! 7.1E-0f . 1E-0¢ - L4E-08
07-08- Benzo(k)fl h BE-0 7.1E-0 1E- = AE-08_|
18-01-! Chrysene 8E-08 7.1E-0¢ L 1E-O! - AE-08 |
53-70-3 leenzga,h)an(hranoane .2E-08 4,7E-0 4E-0 - 2E-08 |
193-39-5 Tndeno| 1,2,3-cdjpyrene SE-08 71E-0 AE-D — 4E-08
56-49-5 3-Methylch .8E-08 7.1E-00 .1E-0! - 4E-08
57-97-8 7,12-Dimethylbenz]alanthracens 6E-07 6.3E-08 7.2E-01 -~ 3.0E-07
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Line 2 - 10 - Hourly Emission §

y for SCR Bypass

SCR Bypass Emission Rates (ib/hr)
SCR
Oxidation Ammonia
CAS Compound | Ovens Furnaces SCR Heater Stip Total
10102-44-0 JNOx 14.9 3 - - 17.9
630-08-0__|CO 0.6 04 04 - 1.3
7446-08-05 1502 0.7 24E-03 2,7E-03 - 0.7
PM PM (Filt.) 0.4 0.6 0.01 -
PM10 Im 0 (Fift. a 12 08 0.03 - 2,
PM2.56 PM2.5 {Filt. 1.2 0.8 0.03 - 24
VoC VOC 0.2 14 0.02 - ¥,
CO2e CO2¢ - - - - -
107-02-8 _ [Acroleln - - - - -
107-13-1 Actylonitrite | 5.6E-03 - - - 5.6E-03
664-41-7 1A I 0.5 0.1 - - 08
| 7803-63-6 JAmmonium - - - - -
783-20-2  |Ammonium - - - - -
7440-38-2  |Arsenic 2.0E-06 7.8E-07 .0E-07 -~ .7E-06
71-43-2 Benzene 2.1E-05 1.4E-04 .6E-08 - TE-04
7440-41-7 _ |Beryillum 1.2E-07 4.7E-08 4E-08 - 2.2E-07
74-83-9 Bromometha| - 1.8E-04 - - BE-04
108-99-0 1,3-Butadisn - - - - -]
7440-43-9  [Cadmium 1.1E-05 4.3E-06 5.0E-08 - 1E-05 |
76-15-0 Carbon Disuf  2.3E-03 4.3E-04 - - 7E-03 |
74-87-3 Chloromethal - .2E-05 - - 2E-05 |
18540-28-9 |Chromium V{ 6.7E-07 .2E-0' HE-07 - OE-08 |
7440-48-4  |Cobalt .6E-0 .3E-0: .8E-07 - BE-06 |
7440-50-8  |Copper .7E-0 L3E-0¢ .8E-08 - 6E-05
106-46-7 chhlorobenﬁ 1.2E-05 4.7E-08 4E-08 - 2E-05 |
75-09-2 Dichlorometl - 5.9E-07 - - BE-07
50-000__ [Formaldehyd 7.7E-04 2.9E-04 3.4E-04 - 1.4E-03
110-54-3 Hexane 1.8E-02 1,9E-03 8.1E-03 - 2.8E-02
74-90-8 Hydrogen Cy} 1.1 0.3 - - 14 |
7439-96-5  |Manganese LOE-0¢ 5E-0 TE-0 - 7.1E-06
7439-97-6 ]Me{cury  7E- .OE-Of 2E- - 4.9E-08 |
-20-3 Naphthalene] 6.2E-! 4E-0¢ 2,8E- - 1E-05 |
7440-02-0  [Nicket AE- .2E-0¢ .5E- - 9E-05 |
115-07-1 Propylene - AE-04 - - JAE-04
7782-40-2  [Selenium 5E-07 .4E-08 AE-07 - 45E-07
108-88-3  |Toluens L5E-05 1E-04 5E-05 - 2,6E-04 |
7440-62-2 |\ ] 4E-0! .0E-06 OE-05 - 4.3E-05 |
108-05-4 Vinyl Acetatel 5.1E-0: - - - 5.1E-03 |
Benz(ajanthf 1.8E-0! 7.1E-0f . 1E-0¢ - 3.4E-08 |
50-32-8 .2E-0 4.7E-0; 4E-0¢ - 2.2E-08 |
05-99- .BE-| 7.1E-0f L1 E-0f -~ 4E-08 |
07-08- 8E- 7.1E-0 L 1E- - AE-08 |
18-01- Chrysene .BE- 7.1E-0 | 1E- - 4E-08 |
53-70-3 Dibenzo(a,h) 1.2E- 4.7E-0f 4E- - .2E-08 |
193-39-5 indeno(1,2,3] 1.8E-08 74E-0¢ L 1E-0¢ - .4E-08 |
56-49-5 3-Methylchol] 1.8E-08 7.1E-09 8,1E-0¢ - AE-08 |
57-97-6 7,12-Dimsth 6E-07 6.3E-08 7.2E-0 - OE-07

notes:

a - Ammonia Injection is not operating during SCR Bypass.
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Summary of Line 2 - 10 Emissions Factors

Line 2 - 10 - Hourly Emission S ry for Shutdown Operation
\ with St ission Rates {Ib/hr)
SCR
Ammonia
CAS Compound Oxidatlon Ovens Furnaces SCR Heater Slip Total
10102-44-0 NOx - - - - 8.
630-08-0 cO 8.7 0.4 0.4 - 7.
7448-09-05 S02 0.7 24E-03 2.7E-03 - 0.
PM PM %Fllt. 0.4 08 0.0 - .4
PM10 PM10 (Filt. & Cond.) 2 08 0.0 - .0
PM2.5 PM2.5 (Fit.& Cond.) 2 0.8 0.0: - .0
voc VOC .6 14 0.0; - A
C02e CO2e0 - -- - - -
107-02-8 Acrolsin - - - - -
107-13-1 Acrylonitrile 1.4E-01 - - - 1.4E-01
7664-41-7 Ammonia 7.5 0.1 - 2.4 10.0
7803-63-6 Ammonlum Blsulfate - - - .0 3.0
7783-20-2 A lum Sulfate - - - .0 3.0
7440-38-2 Arsenic 2.0E-06 7.8E-07 OE-07 - .7E-06
71-43-2 Benzene 2.1E-05 AE-04 .6E-08 - TJE-04
7440-41-7 Beryllium 2E-07 4.7E-08 L 4E-08 - 2 2E-07
74-83-9 Bl thane - .BE-04 - - BE-04
106-69-0 1,3-Butadiene - - - - -
7440-43-9 Cadmium 1.1E-05 4.3E-08 5.0E-06 - 1E-05 |
75-15-0 Carbon Disulfide 2.2E-03 4,3E-04 - - . 7E-
74-87-3 Chio h - . 2E-05 - - . 2E-
18540-29-9 Chromium Vi 7E-07 . 2E-07  5E-07 - .0E-08 |
7440-48-4 Cobalt L.6E-07 .3E-07 .8E-07 - .6E-06 |
7440-50-8 Capper .7E-06 . 3E-0€ .8E-08 - .6E-05 |
106-48-7 Dichlorobenzene 1.2E-05 4.7E-0 . 4E-06 - 22E-05 |
75-09-2 t th - 5.9E-0 - - .OE-07 |
50-00-0 [E ldehyd: 7.7E-04 2.9E-04 3.4E-04 - 4E-03 |
110-54-3 Hexane 1.8E-02 1.8E-03 8.1E-03 - 2.8E-02
74-90-8 Hydrogen Cyanide 233 0.3 - - 236
7436-96-5 Manganese .OE- .5E-0f 7E-Of - 71606 |
7439-97-6 Mercury 7E- .OE-0€ .2E-01 - 4.9E-06 |
20-3 Naphthalene 2E- 2.4E-0 2.8E-0 = AE-05_|
7440-02-0 Nicke| . 1E-05 .2E-01 .5E-O - .9E-05 |
116-07-1 by = 1E-04 = = 1E-04
7782-40-2 Selenium .5E-07 L4E-0! AE-07 - 4.5€-07
108-88-3 Tolusne .5E-05 2.1E-04 .BE-05 - 2.6E-04 |
7440-62-2 Vi i .4E-0! 9.0E-0 .0E-05 - 43E-05 |
108-05-4 Vinyl Acetate OE-0 - - -~ 5.0E-03 |
56-55-3 Benz(a)anthracene .BE-Oi 7.1E-0 .1E-08 - 3.4E-08 |
50-32-8 .2E-0 4.7E-0 4E-00 - 2.2E-08 ]
205-99- Benzo(b)}luoranthene 8E-0: 7.1E-0 L AE-0f - L4E-08 |
207-08- Benzo(k)fluoranthene 8E-0! 7.1E-0! . 1E-0f - 4E-08 |
218-01- Chrysene .8E-08 7.1E-08 1 E-0f - A4E-08 |
53-70-3 Dibenzo{a h)anthrancene .2E-08 4.7E-09 . 4E-0! - .2E-08
193-39-6 Indeno(1,2,3-cd)pyrens BE-08 7.1E-09 L 1E-00 - 4E-08_|
56-48-5 3-Methyich .8E-08 7.1E-09 8.1E-09 - 34E-08
57-97-6 7,12-Dimethylbenz[ajanthracens .BE-07 6.3E-08 7.2E-08 - 3.0E-07
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Line 2 - 10 - Hourly Emission Summary for RTO Bypass

RTO Bypass Emission Rates (Ib/hr)
SCR
Oxidation Ammonia
CAS Compound | Ovens Furnaces SCR Heater Slip Total
10102-44-0 [NOx - - - - 8.
630-08-0 _ICO 85 0.4 0.38 - 9,
7446-09-05 [SO2 0.7 24E-03 27E-03 - 0.

PM PM (Fiit. 0.4 0. 0.0 - A
PM10 PM10 (Filt. 2 0. 0.0 - .0
PM25 PM2.5 (Flit.8] 2 0. 0.0: - .0
voc VOC 7.2 14 0.0: - .8
£02e CO2e - - - - -

107-02-8  |Acrolein - - - - -
107-13-1 Acrylonitrile | 1.7E-01 - - - 0.2
7664-41-7  [Ammonia 9.5 0.1 - - 9.6
803-63-8  |Ammonium § - - - - -
783-20-2 - - - - -
440-38-2  {Arsenic 2.0E-0¢ 7.8E-07 .0E-07 -~ .7E-08
71-43-2 Benzene 2.1E-0¢ AE-04 0.6E-06 - 7E-04
7440-41-7 _ |Benyllium 2E-0; 4.7E-0f 4E-08 - 2E-07
74-83-9 Bromometh: - .8E-04 - - B8E-04
106-99-0 1,3-Butadlen1 - - - - -
7440-43-9 [Cadmlum | 1.1E-05 4.3E-06 5.0E-08 = 1E-05
75-15- Carbon Dlsu] 2.28-03 4.3E-04 - - BE-03
74-87- C i - 6.2E-05 - - .2E-05 |
18540-20-8 [Chromium V{ 5.7E-07 2.2E-07 .6E-07 - .OE-08 |
7440-48-4  [Cobalt .6E-07 3.3E-07 .8E-07 - .6E-06
7440-50-8  {Copper ,7E-06 3.3E-0¢ .8E-06 - .BE-05 ]
106-46-7 Di N; .2E-05 4.7E-0¢ 4E-08 - 2.2E-05 |
75-09-2 ‘D!chk)romet - 5.9E-0 - - .QE-07 |
50-00-0 Formaldehyd 7.7E-04 2.9E-04 34E-04 - 1.4E-03 |
110-54-3 Hexane 1.8E-02 1.0E-03 8,1E-03 - 2.8E-02
74-90-8 Hydrogen Cy  28.7 0.3 - - 30.0
7430-06-5 anganese L.OE-0 SHE-O TE-0¢ - 7.4E-08
7439-07-6  [Mercury . 7E-Oi .OE-0¢ 2E-0¢ - 4.9E-06
-20-3 _|Naphthalene] 6.2E-01 2AE-X BE-0F - AE-05
7440-02-0 icke! 1E-0: .2E-0¢ .5E-0¢ - .9E-05
115-07-1 Propylens - AE-04 - - AE-04
7782-49-2  iSel 5E-07 L4E-08 AE-O - 4.5E-07 |
108-88-3  |Toluens L.5E-05 1E-04 BE-0¢ - 2.6E-04 |
7440-62-2 _ {Vanadi 4E-0¢ .0E-08 JOE-0¢ - 4.3E-05 |
108-05-4 _ |Vinyl Acetate] 4.0E- - - - 4.9E-03 |
Ayanthi] 1.8E- 7AE-OF AE-0 - 4E-08 |
a)pyrd 1.2E- 47E-0 AE-08 - 2E-08 |
bifiuof 1.BE- 7.1E-0¢ L 1E-0¢ - .4E-08 |
k)fluof 1.8E-| 7.1E-0f .1E-08 - .4E-08 |
218-01- Chrysene .BE- 7.1E-0f .1E-0¢ - .4E-08 |
53-70-3 Dibenzo{a,h .2E-0¢ 4.7E-0¢ AE-0¢ - .2E-08
193-39-6 ndeno(1,2,34 1.8E-0¢ 7.1E-08 .1E-09 - .4E-08
66-40-5 3-Methyichol] 1.8E-Of 7.1E-09 L1E-00 - .4E-08
57-97-6 ,12-Dimeth BE-0 6.3E-08 2E-08 - .0E-07
notes:

a - During an RTO Bypass oxidation oven and TO exhaust also bypass the SCR system. Ammonia

Injection is not op

y oven NOx

are lower because the RTO control device
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SGL ACF - Moses Lake Facility

Emergency Generators and Firewater Pumps (Lines 1 & 2, 10 smaller emergency generators)

Testing Time

Tests per year

Testing Hours

Oncelyear test of FWP
Emergency Hours

Total Operating hours - EGEN
Total Operating hours - FWP
Design capacity

Fuel Consumption

Inlet Capacity

Pollutant Emissions
Emergency Generators

Generator Specifications
30 minutes/test (per engine)

52

26 hours/year
4 hours/year
8 hours/year
34 hours/year
38 hours/year

454.00 hp

4,100 cffh
4.2 MMBtu/hr

Constants

(per engine)

{per engine, from SGL ACF)
(in 1 day on FWP)

{per engine, from Ecology)
(per engine)

(per engine, spec sheet)
(per engine @ 100% load, spec sheet)
(per engine @ 100% load)

(Total hourly emissions based on 10 engines operating for 30 minutes, Daily emissions based on 10 engines operating for 30 minutes (testing), and Annual emissions based on
52 thirty minute tests and 8 hrs/yr of emergency operation)

Testing Operations Total Emission| Total Emission | Total Emission
Emission Faclor® Single Engine Rate Rate Rate
fmission Facto Emission Rate (10 engines at |(10 engines at a|(10 engines at a
a time) time) time)

Pollutant Cas # g/bhp-hr Ib/MMBtu Ib/hr ib/day Iblyr Ib/hr Ib/day Iblyr
NOXx (NSPS Standard) 10102-44- 20 - 1.00 1.00 68.1 10.0 10.0 680.6
CO (NSPS Standard) 630-08-0 4.0 - 2.00 2.00 136.1 20.0 20.0 1361.2
SO2 7446-09-0 - 5.88E-04 0.001 0.001 0.08 0.012 0.0 0.8
VOC VOC 1.0 - 0.50 0.50 34.0 5.0 5.0 340.3
PM (filterable) PM - 9.50E-03 0.02 0.02 14 0.2 0.2 13.5
PM,; (filterabte+condensable)  |PM10 - 1.94E-02 0.04 0.04 2.8 0.41 0.4 27.6
PM, 5 (filterable+condensable) |PM2.5 - 1.94E-02 0.04 0.04 28 04 0.4 27.6
1,1,2,2-Tetrachloroethane 79-34-5 - 2.53E-05 5.3E-05 5.3E-05 3.6E-03 0.0005 0.001 0.0
1,1,2-Trichloroethane 79-00-5 - 1.63E-05 3.2E-05 3.2E-05 2.2E-03 0.0003 0.000 0.0
1,1-Dichloroethane 75-34-3 - 1.13E-05 2.4E-05 2.4E-05 1.6E-03 0.0002 0.000 0.0
1,2-Dichloroethane 107-06-2 - 1.13E-05 2.4E-05 2.4E-05 1.6E-03 0.0002 0.000 0.0
1,2-Dichloropropane 78-87-5 - 1.30E-05 2.7E-05 2.7E-05 1.8E-03 0.0003 0.000 0.0
1,3-Butadiene 106-99-0 - 6.63E-04 0.001 0.001 0.09 0.014 0.01 0.9
1,3-Dichloropropene 542-75-6 - 1.27E-05 2.7E-05 2.7E-05 1.8E-03 0.0003 0.000 0.0
Acetaldehyde 75-07-0 - 2.79E-03 0.006 0.006 0.4 0.06 0.06 4.0
JAcrolein 107-02-8 - 2,63E-03 0.005 0.005 04 0.055 0.05 3.7
Benzene 71-43-2 - 1.58E-03 0.003 0.003 0.2 0.033 0.03 2.2
Carbon Tetrachloride 56-23-5 - 1.77E-05 3.7E-05 3.7E-05 2.5E-03 0.0004 0.000 0.0
Chlorobenzene 108-80-7 - 1.29E-05 2.7E-05 2.7E-05 1.8E-03 0.0003 0.000 0.0
Chloroform 67-66-3 - 1.37E-05 2.9E-05 2.9E-05 1.9E-03 0.0003 0.000 0.0
Ethylbenzene 100-41-4 - 2.48E-05 5.2E-05 5.2E-05 3.5E-03 0.0005 0.001 0.0
Ethylene Dibromide 106-93-4 - 2.13E-05 4.5E-05 4,5E-05 3.0E-03 0.0004 0.000 0.0
Formaldehyde 60-00-0 - 2.05E-02 0.043 0.043 2.9 0.43 0.43 29.1
Methano! 67-56-1 - 3.06E-03 0.006 0.006 0.4 0.06 0.06 4.4
Methylene Chloride 75-09-2 - 4.12E-05 8.6E-05 8.6E-05 5.9E-03 0.0009 0.001 0.1
Naphthatene 91-20-3 - 9.71E-05 2.0E-04 2.0E-04 1.4E-02 0.0020 0.002 0.1
Styrene 100-42-5 - 1.19E-05 2.5E-05 2.5E-05 1.7E-03 0.0002 0.000 0.0
Toluene 108-88-3 - 5.58E-04 0.001 0.001 0.08 0.012 0.012 0.8
Vinyl Chloride 75-014 - 7.18E-06 1.5E-056 1.5E-056 1.0E-03 0.0002 0.000 0.0
Xylene 1330-20-7 - 1.95E-04 0.0004 0.0004 0.03 0.0041 0.004 0.3
CO2 CO2 - 1.10E+02 230 230 15,641 2,300 2,300 156,407
CH4 CH4 - 2.20E-03 0.0046 0.0046 0.31 0.0460 0.046 3.1
N20 N20 - 2.20E-04 0.0005 0.0005 0.03 0.0046 0.005 0.3
CO2e® CO2e - - 230 230 15,657 2,302 2,302 156,569
notes:

a - NOx and CO emission factors based on Generac NSPS certification testing (maximum of 2010 and 2012 testing). VOC emission factor is based on NSPS certification level.
All other emission factors are from AP42, Table 3.2-3. Methane and nitrous oxide emission factors from 40 CFR 98, Subpart C, Table C-1.
b - CO2e calculated based on global warming potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 21; and N20 = 310 (40 CFR Part 98, Subpart A).



Emergency Generators and Firewater Pumps (Lines 1 & 2, 10 smaller emergency generators)

Firewater Pump (tests for 30 minutes once per week, with an additional 4 hour test once per year). Also include 8 hours of
emergency usage in the annual emission rate calculation.

o o One FWP Emissions 1FWP

Emission Factor Emission Rate Total Emissions
Pollutant Cas # gfbhp-hr {b/MMBtu ib/hr ib/day Ib/yr Ib/hr Ib/day Iblyr
NO (certification) 0.056 - 0.05 0.2 19 0.05 0.2 19
CO (certification) 0.81 - 0.81 3.2 30.8 0.81 3.2 30.8
NOx (NSPS Standard) 10102-44- 2.00 - 2.00 8.0 76.1 2,00 8.0 76.1
CO (NSPS Standard) 630-08-0 4.0 - 4.00 16.0 152.1 4.00 16.0 152.1
SO, 7446-09-0 - 5.88E-04 0.002 0.01 0.09 0.002 0.01 0.09
VOC VOC 1.0 - 1.00 4.0 38.0 1.00 4.0 380
PM (fiiterable) PM - 9.50E-03 0.04 0.2 15 0.04 0.2 1.5
PM,, (filterable+condensable) |PM10 - 1.94E-02 0.08 0.3 31 0.08 0.3 31
PM, 5 (filterable+condensable) |PM2.5 - 1.94E-02 0.08 0.3 31 0.08 0.3 3.1
1,1,2,2-Tetrachtoroethane 79-34-5 . 2.53E-05 1.1E-04 4.2E-04 4.0E-03 1.1E-04 4.2E-04 4.0E-03
1,1,2-Trichloroethane 79-00-5 - 1.53E-05 6.4E-05 2.6E-04 2.4E-03 6.4E-05 2.6E-04 2.4E-03
1,1-Dichioroethane 75-34-3 - 1.13E-05 4.7E-05 1.9E-04 1.8E-03 4.7E-05 1.9E-04 1.8E-03
1,2-Dichtoroethane 107-06-2 - 1.13E-05 4.7E-05 1.9E-04 1.8E-03 4.7E-05 1.9E-04 1.8E-03
1,2-Dichloropropane 78-87-5 - 1.30E-05 5.4E-05 2.2E-04 2.1E-03 5.4E-05 2.2E-04 2.1E-03
1,3-Butadiene 106-99-0 - 6.63E-04 0.0028 0.011 0.11 0.0028 0.011 0.11
1,3-Dichloropropene 6542-75-6 - 1.27E-05 5.3E-05 2,1E-04 2.0E-03 5.3E-05 21E-04 2,0E-03
Acetaldehyde 75-07-0 - 2.79E-03 0.012 0.047 0.4 0.012 0.047 0.4
IAGrolein 107-02-8 - 2.63E-03 0.011 0.044 0.4 0.011 0.044 0.4
Benzene 71-43-2 - 1.58E-03 0.0066 0.026 0.3 0.0066 0.026 0.3
Carbon Tetrachloride 56-23-5 - 1.77E-05 7.4E-05 3.0E-04 2.8E-03 7.4E-05 3.0E-04 2.8E-03
Chlorobenzene 108-90-7 - 1.29€E-05 5.4E-05 2.2E-04 2.1E-03 5.4E-05 2.2E-04 2.1E-03
Chloroform 67-66-3 - 1.37E-05 5.7E-056 2.3E-04 2.2E-03 5.7E-05 2.3E-04 2.2E-03
Ethylbenzene 100-41-4 - 2.48E-05 1.0E-04 4.1E-04 3.9E-03 1.0E-04 4.1E-04 3.9E-03
Ethylene Dibromide 106-93-4 - 2.13E-05 8.9E-05 3.6E-04 3.4E-03 8.9E-05 3.6E-04 3.4E-03
Formaldehyde 50-00-0 - 2.05E-02 0.086 0.3 33 0.086 0.3 33
Methanol 67-56-1 - 3.06E-03 0.013 0.05 05 0.013 0.05 05
Methylene Chloride 75-09-2 - 4.12E-05 1.7E-04 6.9E-04 6.5E-03 1.7E-04 6.9E-04 6.5E-03
Naphthalene 91-20-3 - 9.71E-05 4.1E-04 1.6E-03 1.5E-02 4.1E-04 1.6E-03 1.5E-02
Styrene 100-42-5 - 1.19E-05 5.0E-05 2.0E-04 1.9E-03 5.0E-05 2.0E-04 1.9E-03
Toluene 108-88-3 - 5.58E-04 0.002 0.009 0.09 0.002 0.009 0.09
Vinyl Chioride 75-01-4 - 7.18E-06 3.0E-05 1.2E-04 1.1E-03 3.0E-05 1.2E-04 1.1E-03
Xylene 1330-20-7 . 1.95E-04 0.0008 0.003 0.03 0.0008 0.003 0.03
CO2 CO2 - 1.10E+02 460 1,840 17,481 460 1,840 17,481
CH4 CH4 - 2.20E-03 0.0092 0.037 0.35 0.0092 0.037 0.35
N20 N20 - 2.20E-04 0.0009 0.004 0.03 0.0009 0.004 0.03
CO2¢° CO2e - - 460 1,842 17,499 460 1,842 17,499

notes:

a - NOx and CO emission factors based on Generac NSPS certification testing (maximum of 2010 and 2012 testing). VOGC emission factor Is based on NSPS certification level.
All other emission factors are from AP42, Table 3.2-3. Methane and nitrous oxide emission factors from 40 CFR 98, Subpart C, Table C-1.

b - CO2e calculated based on global warming potential (GWP) for each Greenhouse gas: CO2 = 1; CH4 = 21; and N20 = 310 (40 CFR Part 98, Subpart A).
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CATERPILLAR"

CAT® SCR PROPOSAL

Wednesday, February 19, 2014 14021104RW-E

Quotation Number: Revision: 1

Project

Description: [ -

Prepared for:

NC Power Systems

Brant Briody Email: bhrlody@nopowersystems corm
Sales Representative Telephone: (425) 656-4587

17900 W. Valley Highway Mobile: (206) 510-3491

Tukwila, WA 98188

Application Specifications: -
Site Location (Address): Moses Lake, WA
Environment (Alt, Temp,RH):

Mounting Location:

Regulation Requirement: BACT Tier 4 Final levels
Average Running Load (%): Runtime (hr/yr):
Minimal Operating Load (%): 30% Minimal Exhaust Temp: 350 deg C
Engline Model Number: 3516C ; Tier 2 Englne &/N: 816DESE
Generator Power Ratirig (6kW ) 2,000 Standby EPA Family #:
Erigine Digplacemesnt (liters): 69 Modal Name:  Generator
Max Fusl Sulfur Cantent (ppm): < 40
Enging Power Output (bhp): 2,937 of 2191 bkW @ 1800 RPM
Exhaust Flow Fate (ACFM): 16,203 or 433.0 m* /min
Exhaust Stack Temp (deg Fy: 752 ar 400.0 dey €
Max Exhaust Prassura(" H,O): 27 Gl 6.7 kPa
Requirement Emissions Source: 100% Load, PSV
Tier 4f Levels Pre Catalyst | Post Catalyst Estimates™
g/bhp-hr glbhp-hr | glbhp-hr
0.50 NOx* 6.54 (.50
2.60 co 0.54 0.54
0.14 HC 0.15 .14
0.02 PM 0.04 0.02

*NOx Reductions will be validated by a calibrated gas analyzer during Dealer Site Commissioning of the CAT SCR System at defined load points and steady-state conditions.
**Post Calalyst Emissions Reduction based on 100% Load & Englne Ral/ng obtained and presented in accordance with ISO 3046/1 and SAE J1995 JAN90 Standard Reference Conditions

__ DPF Specifications: . - ; -
Material: Platinum Group Catalyzed Cordierite Ceramic waII-ﬂow filter substrates
Number of Filters: 9 FDA221
Typical Regeneration using ULSD: Above 350 dag C (662 dag F) for 30% of engine operating time & greater than 40% engine load
Max Number of Cold Starts: 12 consecutive 10 minute idle sessions followed by 2 hrs regeneration

Caterpillar Confidential, 09/15/2015 Caterpillar 3516C SGL T4f.xIsx, Page 1 of 3



CATERPILLAR"

SCR Specifications:

Material: Extruded Vanadia Substrates # T6 Modules: 24

Total Amount of Catalyst (cubic ft): 43 (12.2 cubic meters) # T2 Modules: 48
Number of Catalyst Layers: 3 layers @ 64 blocks/layer 8 wide by 8 high # T4 Modules:
Injection Lance: 36 inches (914 mm)
Approximats DEF Consumption: 8.4 gallhr or 31.8 liters/hr of 32.5% Technical Grade Urea
Recommended Reductant: 32.5% DEF (Diesel Exhaust Fluid), Please reference Cat document PELJ1160
Maximum Ammonia Slip: Not Specified

_Dosing Control Cabinet: Nema 12 Enclosure (36" high x 32" wide x 12" deep)

*Touch Screen Display & Dual NOx Sensors for a True Closed-Loop System
*Controller, Pressure Sensor, Temperature Sensor, Dosing Pump, Pressure Regulator, Secondary Urea Filter
*Power requirement: 240/120 volts AC, 10/20 amps, 50 or 60 Hertz
*Records NOx levels pre and post, Temperature and Pressure, Time and Date
*ModBus Communications Enabled ‘
*Auto Start, Stop and Purge Cycle
Tube Bundle:  Dosing Control Cabinet to Injection Lance
*1/4" Heat Traced Stainless Steel tubing for DEF Flow
*1/2" Stainless Steel or Poly tublng for Compressed Air
__Injection and Mixing Section:  Iniegrated within the E-POD housing
*Air & Urea Injection with Static Mixers internal to the SCR Silencer Housing

*Compressed Air requ1rement to be Oil Free 10 SCFM @ 100 PSIG with a refngerated dryer

~ Silencer Housing Specifications: ‘ : .
Material: 304L Stainless Steel, Double Wall, Welded Surface Finish
Approximate Dimensions L x W x H (inches): 162 # 94 % 58
Approximate Dimensions L x W x H (mm): 4,623 K 2,308 X 1,474
Estimated Weight (pounds / kilograms): 10,000 | 4550
Silencer Sound Reduction (dBa}): 27-35 Critical Grade Silencing
Est. Pressure Drop Silencer+SCR+DPF ("H,0): 20.6 as configured at rated load or (kPa): 5.1
Inlet Size inches (mm}: 20 (508) Flange #of Inlets: 1
Outlet Size inches (mm}): 20 (508) Flange
TS e
SILENCER - Stainless Steel: Yes INTERNAL Mixing and DEF Injection: Yes
SCR Catalyst: Yes Dosing Control Cabinet: Yes
DPF Units: Yes Operation & Maintenance Manual: Yes

Start-up Commissioning: No

_This System Excludes: ‘
Delivery/Freight Expenses, Consumables and Ut|htles
Installation and supply of interconnecting power, control cables, conduit, reductant tanks, plumbing, supply pumps, etc.
Installation, Commissioning of the Proposed System and any required permitting

Exhaust piping insulation (Recommend insulating the exhaust from the engine to the inlel of the emissions control system)

Caterpillar Confidential, 09/15/2015 Caterpillar 3516C SGL T4f.xIsx, Page 2 of 3




CATERPILLAR

_Notes:

_Terms & Conditions: ~ Incoterms: = FCA SantaFe
Estimated Ship Date: 10 weeks from date of purchase order and approved de5|gn
Terms: Net 30 Days.
Proposal Valid : 30 days from proposal date
Warranty: 24 months or 8,000 hours of operation, whichever comes first, from date of commissioning
Pricing:

. _ Dealer Net
UnitPrice  Total (USD)

Clased~Laap :

_ Reffcat#  Description - Tz“f,‘;;Quan‘tity}f;,,
CAT® SCR wl SCR & DPF in a 304L Slamless Sleel Double Wall 2
Critical Grade Silencer

1 11092002AE

2| 11092002AE-IB Custom Insulating Blanket 2

Estimated Freight:
[ Total:

Caterpillar Confidential, 09/15/2015 Caterpillar 3516C SGL T4f.xlsx, Page 3 of 3
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Appendix D: Secondary PM; s Analysis

Industrial sources complying with the federal Prevention of Significant Deterioration (PSD) rules are
required to assess the influence of primary particulate matter less than 2.5 micrometers in
aerodynamic diameter (PM,5) and, additionally, the impacts of potential formation of secondary
PM.s. Precursors of secondary PM, 5 include nitrogen oxides (NOy), sulfur dioxides (SO,), and
volatile organic compounds (VOCs). These precursors, under specific atmospheric conditions, and
in the presence of other chemicals integral to the photochemical processes that form secondary
PM. s, may coagulate on existing particles or nucleate into new particles. Understanding existing
PM. s chemical composition near a proposed project is essential to assessing the influence that
project emissions could have on secondary PM, 5 formation.

The U.S. Environmental Protection Agency (USEPA) has provided guidance that allows a hybrid
qualitative and quantitative assessment of secondary PM, 5 formation attributable to new or
modified sources subject to PSD. The purpose of the assessment is to confirm that formation of
secondary PM, s would not resuit in total PM, 5 levels (i.e., primary plus secondary PM, ) that
exceed the NAAQS or the PSD increment. Provided that the hybrid approach demonstrates
adequate margin between the total PM, s impacts and the NAAQS and PSD increment, a more
detailed quantitative photochemical grid modeling assessment of secondary aerosol formation is
not required.

This assessment has been prepared consistent with the USEPA guidance regarding secondary
PM, s formation. It is a hybrid assessment akin to the example provided within the USEPA
guidance. Historic sulfate and nitrate composition at nearby PM, 5 speciation monitors are reviewed
and interpollutant trading ratios for PM, 5 offsets are applied to conservatively assess the project-
specific influence of secondary PM, 5. Because Lines 3-10 NOx emissions substantially exceed
Lines 3-10 SO, emissions, this analysis focuses primarily on the formation of particulate nitrate.

Historic Evaluation of Sulfate and Nitrate Composition

Monitoring data from three Interagency Monitoring of Protected Visual Environments (IMPROVE)
sites were reviewed for the period between 2009 and 2011 to document regional nitrate and sulfate
composition near the project site. The analyzed IMPROVE sites are located in Yakima (AQS Site:
053-077-0009) and Klickitat (AQS Sites: 53-039-0010 and 53-039-0011) counties. These IMPROVE
sites are considered representative because they are located in counties that are adjacent to Grant
county, and because no speciated PM, s data are available closer to the facility and within the same
airshed.

The results of the historic composition analysis indicate that approximately 8-26% of 24-Hr PM, 5
samples are attributable to sulfate and 16-19% of the PM, 5 is attributable to nitrate. Generally, the
formation of nitrate is most prominent during the winter months. The composition of the top 10% of
wintertime (November through March inclusive) 24-hour PM, 5 observations was assessed to
understand the influence of nitrate formation. These wintertime peak PM,5 concentrations
corresponded with inconsistent variations in the sulfate composition and large increases in nitrate
composition. The increase in nitrate composition indicates that nitrate formation is dominant in the
south central Washington region. The results of the historic analysis are provided in Table 1.



Table 1: 2009-2011 PM, s sulfate and nitrate composition

SO, NO,
(o/o of 24-Hr PM2.5 (OA) of 24-Hr PM2_5
. concentration [ug/ms]) concentration [ug/m3])
Site AQS Winter Winter
Mean of Season Mean of Season
Observations Top Observations Top
10% 10%
Yakima, 0
Yakima County 053-077-0009 8.42% 4.32% 18.66% 23.43%
Wishram, A% o o o o
Klickitat County 053-039-0011 19.76% 28.16% 18.67% 48.55%
White Salmon,
Klickitat County 053-039-0010 25.73% 21.75% 16.78% 33.83%

Application of Interpollutant Trading Ratios

The analysis of historical composition of PM, 5 indicates secondary PM, s formation will be primarily
from nitrates. An estimate of the secondary PM,s impacts to the modeling results was made using
the previously approved interpollutant trading ratios'. These estimates are very conservative due to
the low likelihood of the primary and secondary impacts being paired in time and space. Within the
Western U.S., the interpolliutant trading ratios were defined as 1 ton per year (tpy) of PM,5 for every
100 tpy of NOx or 40 tpy of SO, emitted. Using the trading ratios, an increase in direct PM25
emissions due to secondary PM,s formation is calculated to scale up the PM,s impacts derived
from AERMOD modeling.

NAAQS Analysis

The NAAQS analysis presented in Section 5.3 of the application used AERMOD to assess the
impacts from facility emission units. The interpollutant trading ratio analysis was applied to the
aggregate NOy, SO,, and PM, s emissions to conservatively estimate the increase in PM,s due to
secondary formation. These secondary emissions were added to the direct PM, s emissions to
obtain an effective PM, 5 emission rate. The increased PM, s emission rate was divided by the
direct emission rate to obtain a scaling value for use with the AERMOD resulits. The results of this
assessment are provided in Table 2.

Table 2: Interpollutant Trading Ratio NAAQS Analysis

Project Interpoliutant  Project PM
, Pollutant Emissiojns (tpy) Trtadi‘;g Ratio quui\:aleni5
SO, 24 40 0.60
NOy 465 100 4.65
PM, s 88 1 88
TOTAL PM, s Emission (tpy) 93.25
Modeled PM, s Scaling Value 1.06

' “Details on Technical Assessment to Develop Interpollutant Trading Ratios for PM, s Offsets”, U.S.
Environmental Protection Agency, Docket # EPA-HQ-OAR-2003-0062, July 23, 2007.



The maximum AERMOD-predicted concentrations of PM, s were 8.1 ug/m3 and 2.2 ug/m3 for 24-
hour and annual averaging times respectively. These concentrations increase to 27.98 ug/m® and
8.80 ug/m3 when the interpollutant trading ratio scaling value and the background PM, s
concentration are applied. These conservative estimates of concentrations resulting from secondary
PM. s formation fali below the PM,s NAAQS for both averaging periods, indicating that regional
modeling is not required for PM,s. A summary of the interpollutant trading ratio assessment
applied to the AERMOD NAAQS analysis results is provided in Table 3.

Table 3: Interpollutant Trading Ratio NAAQS Analysis Modeling Results

AERMOD Scaled Background Overall
Averaging Maximum AERMOD . . NAAQS
! . X Concentration Concentration 3
Period Concentration ~ Concentration 3 3 (ug/m®)
(ug/m®) (ug/m®) (ug/m~) (ug/m®)
24-Hour 8.1 8.58 19.40 27.98 35
Annual 2.2 2.33 6.50 8.83 12

PSD Increment Analysis

The PSD increment analysis used AERMOD to predict concentrations resulting from revised
emissions from the Lines 3-10 sources. This is in contrast to the NAAQS analysis which considered
background in addition to the Lines 3-10 emissions. The interpollutant trading ratio analysis was
applied to the PSD increment emissions using the same methodology as before.

The maximum AERMOD-predicted concentrations of PM,.s were 7.95 ug/m® and 1.86 ug/m® for 24-
hour and annual averaging times, respectively. These concentrations increase to 8.43 ug/m?® and
1.97 ug/m® when the interpollutant trading ratio scaling value is applied. These scaled PM,s
concentrations fall below the PSD PM.s increment for both averaging periods. A summary of the
interpollutant trading ratio assessment for the increment analysis provided in Table 3.

Table 4: Interpollutant Trading Ratio PSD Increment Analysis Modeling Results

AERMOD Scaled Available
Averageing Maximum AERMOD PSD
Period Concentration Concentration Increment
(ug/m®) (ugim®) (ug/m?)
24-Hour 7.95 8.43 9

Annual 1.86 1.97 4
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Appendix E - Justification for Processing Meteorological Data with Adjust Ustar Option

In light of widely recognized deficiencies in AERMOD under low wind speed conditions, Ramboll
Environ processed meteorological data with the beta U* option within AERMET (AJDU* option).

USEPA’s work on refining AERMOD under low winds speed conditions dates back to at least
2007. At USEPA’s 2007 Modeling Workshop, Randy Robinson and Roger Brode of USEPA put
at the top of their list of mandatory work:

1. Light winds. Revise AERMOD’s treatment of light winds to avoid unrealistically high
concentrations. "

At USEPA’s 9" annual modeling conference in 2011, George Schewe, on behalf of the Air &
Waste Management Association, Air Pollution Meteorology (AB-3) Committee, noted:

Many investigators report that the worst-case AERMOD impacts occur for very low wind
speeds, especially for low-level sources.?

On July 14, 2015, USEPA signed a proposal to revise the Guideline on Air Quality Models. At
USEPA’s 11" annual modelling conference in 2015 and in the Notice of Proposed Rulemaking,
USEPA has proposed that the AJDU* option be incorporated into the regulatory versions of
AERMOD and AERMET.

In version 12345 of AERMET, USEPA released a beta option modifying the calculation of U*
(the surface friction velocity) at low wind speeds. USEPA cited as justification for the beta option
the peer-reviewed work of W. Qian and A. Venkatram.?

AERMET estimates U* from the wind speed measured at a given height, estimated surface heat
flux, and the estimated surface roughness length.> AERMOD uses U* in estimating the
horizontal and vertical spread of the plume, as a surrogate for mechanical turbulence, to
calculate the mechanical mixing height and in the vertical profiles for many variables..
Ultimately, concentrations are estimated by the weighted average of the Gaussian plume and of
a random spread state. Based on the work of Qian and Venkatram, the beta adjusted U* option
applies an empirical modification to the calculation of U* at low wind speed stable conditions.

! Robinson, R., and R. Brode, 2007: AERMOD Implementation Workgroup. 2007 EPA R/S/L Modeler's
Workshop. May 15. Available online at:
hittp://www. cleanalrinfe.com/realonalstatelocalmodslingworkshop/archive/2007/Meeting htm

Schewe, G., 2008: 9™ Conference on Air Quality Modeling — AAWMA AB-3 Comments on AERMOD.
October 10. Available online at: hitp://www spa.govitin/scramy/@thmodconf him
% Qian, W., and A. Venkatram, 2011: Performance of Steady-State Dispersion Models Under Low Wind-
Speed Conditions. Boundary-Layer Meteorology, 138, 475-491. Available online at:
hitp:/Mink springer.com/article/10.1007/510546-010-8565-1
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When USEPA introduced AERMOD versions 12345 and 13350 in introductory webinars, they
also provided results comparing the default option and the adjusted U* option to observed
concentrations from several tracer studies.*® (Note comparisons between the default option and
the adjusted U* option using version 12345 are also presented in Appendix F of the AERMOD
User Guide.) In creating these comparisons, EPA modeled releases for both Oak Ridge and
Idaho Falls.®

For both sites with observation data, the adjusted U* option provides less biased concentration
estimates than the default calculation of U* as detailed in Attachment 1. Note the application of
this option still provided conservative estimates relative to the observed concentrations at near-
field receptors.

In Appendix W to 40 CFR Part 51 (Section 3.2), EPA establishes three different scenarios under
which an alternative model may be approved for use:

(1) If a demonstration can be made that the model produces concentration estimates
equivalent to the estimates obtained using a preferred model;

(2) if a statistical performance evaluation has been conducted using measured air quality
data and the results of that evaluation indicate the alternative model performs better for
the given application than a comparable model in Appendix A; or

(3) if the preferred model is less appropriate for the specific application, or there is no
preferred model. Any one of these three separate conditions may make use of an
alternative model acceptable.

In our current study the higher 1-hour and 24-hour concentrations are driven by the predictions
during low wind speed conditions. This can be demonstrated by examining hourly NOx over a
five year modeling period (project only concentrations). We chose NOx as our tested pollutant
because it was the most sensitive pollutant with respect to NAAQS. At each receptor in the
modeling domain, we took the highest hourly concentration (for each of the five years) and
plotted it with respect to wind speed as shown in the chart below.

4 Brode, R., 2013; AERMOD Modeling System Update. 2013 EPA R/S/L Modeler's Workshop. April 23.
Available online at:
Q_tml/www.c!e;aarzairinfg,c:om/reaionalstatela@alm@dalinczworkshom/grcxhivc—g_/ZQO?/Mgggtina&htm

EPA, 2014: Webinar: AERMOD Modeling System Update. January 14. Available online at:
hitp://www epa govittn/scram/weblnar/AERMOD 13350 Updale/AERMOD System Update Webinar 01
-14-2014 FINAL.pdf
® Paine, B., and J. Connors. 2013: AERMOD Low Wind Speed Issues: Review of New Model Release.
2013 EPA R/S/L Modeler's Workshop. April 2013. Available online at:
hitp/fwww . cleanalrinfo.com/regionalstatelocalmodelingworkshop/
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Hourly NOx Concentrations vs Wind Speed
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The chart shows a general trend of concentrations decreasing with greater wind speeds after
roughly 3 m/s. This indicates that our highest concentrations tend occur under periods of
relatively low wind speeds (sub 3 m/s), while greater wind speeds tend to result in reduced
concentrations. To classify a “low wind speed”, we looked at the Beaufort Wind Scale

(~3.08 m/s) as a “light breeze”. A classification of “moderate breeze” would not occur untit ~5.6
m/s.

The EPA findings (as presented in Attachment 1) clearly indicate that AERMOD along with the
adjusted U* option is less biased towards over-prediction than AERMOD applied using default
options. Ramboll Environ believes this satisfies scenario (2) above.



Attachment 1: Comparisons Between AERMOD and Observation Data

Oak Ridge — Base Model

Oak Ridge: Residual Plot vs. DW Dist - No ADJ_U* - NoLW Option - v413350
Pred (AERMOD Base 1-Layer, Vector W8, 10m-Zrel, 0.6m-Zo) vs Obs

10000
; !
10.00
b - " - ]
4
i
2 *
%
240
0.01
100 - ng=11 200 - is=11 400 ns=10
Receptor Arcs
12
. ,
Oak Ridge — ADJ_U* Option
Cak Ridge: Residual Plot vs. DW Dist - With ADJ_U* - NoLW Ojption - v13350
Prod (AERMOD Base 1:-Layer, Vector WS, 10m-Zref, 0.6m-2v) vs Obs
100,00
1000 | §
...... [
b1 ¥ *
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0.0
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14
Source: EPA. 2014. Webinar: AERMOD Modeling System Update. January 14.



|daho Falls — Base Model

idaho Falls: Resid Plot vs, DW Dist - He=3m - 0,08m Zo - No ADJ_U* - NoLW Option - v13350
Pred (AERMOD Base 1-Layer, Soalar W8} vs Obs {unfitled)
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|daho Falls — ADJ _U* Opti
idaho Falls: Resid Plot vs, DW Dist - Hé=3m - 0.08m Zo - With ADJ_U* - NoLW Option -~ v13350
Pred {(AERMOD Base 1-Layer, Scalar W8) vs Obs (unfitted)
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Appendix F:

Regional Analysis

Ramboll Environ



Nearby Source Emission Inventory Development

When seeking a prevention of significant deterioration (PSD) permit, an assessment of compliance with
ambient air quality standards and PSD increments for air permitting is typically accomplished using an
air quality dispersion model. in cases where the significant impact level (SIL) for a given pollutant is
exceeded, EPA requires a more comprehensive analysis (called a “Full Impact Analysis”) that includes
contributions from nearby industrial sources and background. To make that analysis possible, a nearby
source emission inventory of industrial sources expected to cause a significant concentration gradient of
the pollutant(s) of concern in the vicinity of the project is assembled. To assess compliance with an
ambient standard, the Full Impact Analysis should address the maximum emission rate that could
potentially be emitted by each of the nearby industrial sources (the “allowable” emission rate). For the
increment analysis, the actual emissions from sources that began operation after the minor source
baseline date should be addressed.

This air quality assessment evaluates the addition of 8 production lines to the existing facility in Moses
Lake, Washington. The modeling developed in support of the assessment indicates the 1-hour average
nitrogen dioxide (NO,), 24-hour average particulate matter greater than 10 microns (PM1o) and 2.5
microns (PM2.5), and annual average NO, and PM2.5 concentrations exceed the applicable SlLs. A nearby
source emission inventory of existing industrial sources that emit NO,, PM1o, and PM25 was assembled
for the Full Impact Analysis.

Emission inventory development began by identifying the counties likely to contain industrial facilities
likely to emit NOx, PM10, and PM2s that could potentially influence concentrations of those pollutants in
the same areas as the proposed ACF project. The following counties were identified: Grant, Lincoln,
Adams, Franklin, Douglas, Kittitas, and Chelan. Based on this list of counties of interest, Ramboll Environ
obtained the 2012 Large Business Modeling Inventory from Washington State Department of Ecology,”
as well as lists of minor sources from the Department of Ecology’s Eastern Regional Office (ERO) and
Central Regional Office (CRO), and the Benton Clean Air Agency (BCCA).

The only major source within the 50 km radius was the REC Solar Grade Silicon, LLC (REC) facility located
in Moses Lake, Washington. Both Eastern and Central Regional Offices provided lists of minor sources
within their jurisdiction (~500 facilities) and the recently reported actual emission rates for each source.”
Sources deemed too distant and to be not significant emitters of NOx or PM25 were eliminated from
further examination. The remaining sources (~100 facilities) were screened using a more formal process.

To be considered for inclusion in the nearby source emission inventory to be used in the Full Impact
Analyses to assess compliance with ambient standards and increments, a given source’s emissions must
be predicted to contribute significantly (i.e., exceed the SIL) at one or more receptors that the proposed
project is predicted to contribute significantly. Allowable emission rates are needed for each source to

! Large Business Modeling Inventory provided by Sally Otterson of Department of Ecology. June 10, 2014.

2 Air Quality Access Database provided by Shawn Nolph of Department of Ecology: Central Regional Office. June 12,
2014. Minor Source Facility List provided by Greg Flibbert and Randall Ruddick of Department of Ecology: Eastern
Regional Office. July 21, 2014. Benton County Minor Source Facility List provided by Rob Rodger of Benton Clean
Air Agency. June 10, 2014.



make this determination. However, the emission inventory compiled from the information provided by
Ecology® included only actual reported emission rates, not allowable emission rates. Allowable emission
rates are based on either permit limits, or the physical limitations of each source. Rather than obtain
permits and physical descriptions of each emission unit at each of the ~100 identified sources, a
representative subset of sources was selected to develop scaling factors that would be used to estimate
allowable emissions based on actual emissions.

The representative subset of sources was determined by selecting all sources located within
50 kilometers (km) of the SGL facility with a facility-wide actual NOx, PM1o, or PM2.5 emission rate
greater than 10 tons per year (tpy). This resulted in the following list of 19 sources.

Imerys Minerals California, inc.
Basic American Foods, Inc.
McCain Foods USA, Inc.
REC Solar Grade Silicon LLC
ConAgra Foods Lamb Weston, Inc. —Quincy
JR Simplot — Othello Facility
JR Simplot — Moses Lake Facility
D & L Foundry and Supply, Inc.
Terex Washington, Inc
. Seminis Vegetable Seeds, Inc.
. Perfect Blend Organics
. Whitby Ag Enterprises LLC
. TK Holdings, Inc.
. Chemi-Con Materials Corporation
. Washington Potato Company
. Akzo Nobel Functional Chemicals LLC
. Microsoft Corporation — Columbia Data Center
. ConAgra Foods Lamb Weston, Inc. — Warden
19. Moses Lake Industries, Inc.
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Ramboll Environ requested permits and technical support documents (TSDs) from the ERO for each of
the 19 facilities. These materials were reviewed, and, where possible, facility-wide allowable annual
NOx, PM1o, and PM2.5 emission rates were identified. To be conservative, PM1o and PM2.5 were assumed
to be the same for all sources (hereafter referred to as “PM”). These allowable annual emission rates
were combined with the actual annual emission rates to identify an allowable-to-actual emission rate
ratio for each source. Based on a graphical representation of the annual allowable-to-actual emission
rate ratios (see Figures 1 and 2), a scaling factor of 3.16 was selected for both NOx and PM with
assistance from Clint Bowman of Ecology.

® All sources in the materials provided by BCCA were deemed too distant and/or insignificant for inclusion in the
inventory.
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Figure 1. Plot of the Allowable-to-Actual NOx Ratios, and Selected Representative Ratio
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Figure 2. Plot of the Allowable-to-Actual PM Ratios, and Selected Representative Ratio




Annual hours of operation, provided by ERO for each source, were used to calculate short-term
allowable emission rates (i.e., hourly for NOx and daily average for PM) from the scaled annual
allowable emission rates. When available, allowable short-term emission rates for the 19 listed sources
were obtained from the permitting materials provided by ERO. Short-term and annual average
concentrations were predicted by combining the estimated allowable emission rates with the modeling
methodology developed to predict ambient concentrations attributable to the proposed project. The
allowable emission rates summarized in the attached Table 7, and the generic stack parameters
summarized in Table 1 were used to represent each source in the model.

Table 1. Generic Stack Parameters Used for Each Source

Stack Height Exit Temperature Exit Velocity Stack Diameter
(m) (K) (m/s) (m)
18.3 346 1.9 1.4

There are seven data centers within 50 km of the facility that use large diesel-powered generators to
guarantee a constant power supply in case of an outage. To ensure that these generators will be
available during an emergency, they are tested periodically, which results in NOx and PM emissions.
Short-term and annual emission rates were obtained for each data center from permits, 2" and 3™ Tier
toxics analysis documents, and technical support documents. Short-term emission rates were based on
the assumption that the worst-case emergency generator would be tested at any given hour (for 1-hour
average NOx), or that multiple worst-case generators would be tested during a given day, depending
upon the number of generators at the data center. The generic stack parameters summarized in Table 1
were used for the data centers located in Quincy, Washington, but site-specific stack parameters were
used for the two data centers located in Moses Lake, Washington (i.e., Titan and Ask.com). The emission
rates used to represent the data centers in the screening modeling are summarized in Table 2.

Table 2. Nearby Data Centers Included in the Screening Modeling Analysis

Hourly NOx Annual NOx Hourly PM Annual PM
Data Center (8/s) (8/s) (g/s) (g/s)

Intuit 4.82 0.220 0.00206 0.00188
Yahoo 3.88 1.32 0.0460 0.0106
Vantage 1.30 0.168 0.00633 0.00254
Dell 7.57 0.572 0.0204 0.0611
Sabey 5.28 0.848 0.0233 0.00945
Titan 7.81 0.227 0.00547 0.0126
Ask.com 5.05 0.194 0.00111 0.00121

The results of the screening modeling indicated that none of the nearby sources contributed

significantly at receptors within the revised Lines 3-10 project’s significant impact area (SIA) for annual

average NO,. Nearby sources that contributed significantly at receptors within the revised Lines 3-10

project’s SIA for 1-hour average NO,, 24-hour and annual average PMzs, and 24-hour PM10 are

summarized in Tables 3, 4, 5, and 6, respectively.



Table 3. Results of the 1-Hour Average NO, Nearby Source Screening Analysis

1-Hour Average NO,
Nearby Source (ng/m3)

Ask.Com Data Center 152.0
Titan Data Center 116.9
REC Solar Grade Silicon, LLC 99.6
JR Simplot - Moses Lake 47.5
Terex Washington. Inc. 31.8
Basic American Foods Moses Lake 24.9
Moses Lake Industries, Inc. 18.6
Dell Marketing, LP 14.7
Sabey Data Center 124
Akzo Nobel Functional Chemicals, LLC 10.2
intuit Data Center 9.5

Chemi-Con 9.4

Table 4. Results of the 24-Hour Average PM2.s Nearby Source Screening Analysis

24-Hour Average PM2s

Nearby Source (ng/m®)
Terex Washington. Inc. 7.3
D & L Foundry, Inc. 14
El Oro Cattle Feeders 1.3

Table 5. Results of the Annual Average PM2s Nearby Source Screening Analysis

Nearby Source

Annual Average PM2.5
(ug/m’)

Terex Washington. Inc.

0.34

24-Hour Average
Table 6. Results of the 24-Hour Average PM10 Nearby Source Screening PM1o
AnalysisNearby Source (ng/m)
Terex Washington. Inc. 6.2




Table 7. Nearby Sources Included in the Screening Modeling Analysis

NOx PM
Annual Allowable | Hourly Aliowable | Annual Allowable Hourly Allowable
Facility Name (8/s) (g/s) (g/s) (g/s)
AAA Ready Mix —
Hiawatha Batch Pl N - 0.11 013
AAA Ready Mix—Rd 3 B 0.002 0.002
M.2
AAA Ready Mix
Stratford - - 0.018 0.020
Agrex Inc -- - 0.10 0.11
Agron Corporation 0.039 0.042 0.004 0.004
Akzo Nobel
Functional Chemical 0.31 031 0.12 0.12
Llc Celulosic Spe
Ardell Feedlot - - 0.16 0.17
B & G Farms Inc 0.28 0.29 0.014 0.015
Basic American
Foods Moses Lake 10 10 2:5 2.8
Beef NV\{ Feeders B B 15 16
Quincy
Bills Body & Paint _ . 0.001 0.001
Shop Inc
Celite Corp — Mine -- -- 5.5 6.0
Central Wa Concrete
— Moses Lake - - 0.1 0.12
Central Washington
Asphalt Inc — Rocky 0.063 0.067 0.15 0.16
Reach
Central Washington
Concrete/Othello N N 0.034 0.037
Chemi-Con 0.21 0.21 0.079 0.079
Colley Mint 0.041 0.043 0.006 0.007
Columbia Basin Sand
Blasting & Painting - - 0.0002 0.0002
Con Agra Lamb
Weston/Bsw- 0.42 0.42 0.22 0.24
Warden
Con Agra Foods
Lamb Weston Inc - 15 1.5 2.9 3.2
Quincy
Coulee Cattle 3 3 0.97 11
Feeders
D & L Foundry Inc 0.023 0.032 1.5 2.1
Emc — Quincy Wwtp 0.43 0.45 0.29 0.33
Epl Feed Lic 0.050 0.053 0.18 0.20
El Oro Cattle - - 5.1 5.7




PM

NOx
Annual Allowable | Hourly Allowable Annual Allowable Hourly Allowable
Facility Name (s/s) (g/s) (g/s) (g/s)
Feeders
Eldorado Stone Lic -- -- 0.085 0.093
Ferguson Concrete
& Excavation, Inc -- - 0.034 0.037
Fka Royal Read
General Dynamics 3 . 013 0.15
Ots
Hawley quhsmn 3 B 0.001 0.001
Repair
Imer}/s M!nerals 1.2 13 22 25
California Inc
Inland Body & Paint - - 0.001 0.001
International Paper . _ 091 0.23
Co
Jack Gilbert & Sons 0.034 0.036 0.01 0.01
Shop
Jet Farms 0.082 0.087 0.01 0.02
Jr Simplot — Moses
. . . .82
Lake Facility 24 24 0.82 0.8
Jr Simplot - Othello 1.4 1.4 0.66 0.66
Kayser's Chapel Of 0.0009 0.001 0.003 0.003
Memories
L &G Christensen 0.019 0.020 0.003 0.003
Farms Inc
Lenroc Company -
Mormans Inc Feed -- -- 0.09 0.09
Plant
Mjm Farms 0.17 0.18 0.01 0.02
Matthey Laney Dba
Ephrata Collision - -- 0.001 0.001
Center
Mccain Foods USA — 26 26 2 65 597
Othello
Monsanto Co - Dh 0.007 0.007 0.0004 0.0004
Production
Monsanto Co —
Othello 0.18 0.19 0.02 0.02
Moses Lakfa Collision 3 . 0.001 0.001
Repair Inc
Moses' Lake 0.42 0.42 N B
Industries Inc
National Frozen 0.14 0.15 0.01 0.01
Foods Corp
National Frozen 0.14 0.15 0.004 0.004




NOx PM
Annual Allowable -| Hourly Allowable Annual Allowable Hourly Allowable
Facility Name (8/s) (g/s) (g/s) (g/s)
Foods Corp — Quincy
Ochoa Farms 0.010 0.011 0.002 0.002
Distillery
Pacific C‘Elac“ Canola 0.007 0.008 0.30 0.33
Par 4 Cattle Feeders -- -- 1.15 1.27
Para Livestock -- -- 0.40 0.44
Perfect Blend 0.062 0.13 0.15 0.21
Performix Nutrition 0.005 0.006 0.004 0.005
Systems Lic
Pioneer Memorlal B B 0.001 0.001
Services
Phillips 66 CO 0.065 0.070 - --
Quincy Auto Body
Rebuild -- -- 0.001 0.001
Quincy Foods Lic 0.13 0.14 0.03 0.03
Rec 1.5 5.2 1.7 1.7
Royal Ridge Fruit &
Cold Storage 0.15 0.16 0.01 0.01
Royal Turf Farm - - 0.04 0.04
Schutte Farms 0.020 0.021 0.004 0.004
Seminis Vegetable
Seeds Inc — Warden 0.32 0.72 0.18 0.98
SIMPLOT GROWER
SOLUTIONS Fka
SIMPLOT - - 0.04 0.05
SOILBUILDERS
Steves Body Shop - -- 0.001 0.001
Suncure Pellet & 0.001 0.001 0.09 0.10
Dehydrator
Svz, Usa Inc 0.31 0.33 0.02 0.03
T K Holdings Inc 0.025 0.025 0.25 0.25
Terex Washington 0.53 1.0 0.55 1.06
Inc
Transmessis
Columbia Plateau Llc 0.034 0.036 0.03 0.04
Trout Lake Farm E
(Tlfe)-Herb Drying 0.13 0.14 0.01 0.01
Trout Lake Farm-E
Mill/Pkg (Nutrilite) - - 0.004 0.004




NOx PM
Annual Allowable | Hourly Allowable | Annual Allowable | Hourly Allowable
Facility Name (g/s) (e/s) (g/s) (/s)
V P Auto Body & B - 0.0005 0.001
Paint
Whb Frank Farms 0.014 0.014 0.002 0.002
Washington Potato 0.36 0.36 0.08 0.08
Company
Western Po!ymer 0.17 0.18 0.01 0.01
Corporation

Whltpy Ag _ - 0.15 0.08

Enterprises Llc







