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Rohm and Haas Texas, Incorporated (Rohm and Haas), a Wholly o

- Owned Subsidiary of the Dow Chemical Company, is proposin gto 2

Introduction

Confidential
Information

install two new gas-fired steam boilers at their chemical manufacturing
facility in Deer Park, Texas (Harris County).

Rohm and Haas is hereby submitting the attached application fora -

Prevention of Significant Deterioration (PSD) air quality permit for
greenhouse gas emissions resulting from this proposed project. The
application is submitted to EPA under authority EPA has asserted

through its Federal Implementation Plan (FIP) for the regulation
of greenhouse gases. 7

The attached application includes a copy of the Texas Commission
“on Environmental Quality (TCEQ) Form PI-1 - General
Application for Air Preconstruction Permit and Amendments
submitted to the TCEQ in September 2012, to authorize the
state/PSD> air permit for non-greenhouse gas emissions for the
project, along with a full copy of the permit amendment
application that was submitted to the TCEQ.

‘Rohm and Haas is not including any confidential information i in this

permit application.

. Future Contact

- For future correspondence, please contact:

Monique Bass {281) 228-8079 or
FAX (281)228-3540 or
e-mail MNBass(@dow.com

Sincerely,

Tim May

Responsible Care® Leader
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RoHM AND HAAS
BoILER HOUSE UNIT —~ GREENHOUSE GAS PSD PERMIT APPLICATION

1.0 INTRODUCTION

Rohm and Haas Texas Incorporated (Rohm and Haas), a Wholly Owned Subsidiary of the Dow Chemical
Company, owns a chemical manufacturing facility in Deer Park, Texas (Harris County). Rohm and Haas
" proposes to install two new gas-fired steam boilers through this permit action. The start of construction is
planned for September 2013 and the proposed start of operation is September 2014. The proposed Boiler
House expansion project represents a major modification to an existing major source with respect to
Nonattainment New Source Review (NNSR) for the ozone precursors nitrogen oxide (NOx) and volatile
organic compounds (VOC), as well as Prevention of Significant Deterioration {PSD) review for NOx and

. particulate matter (PMo and PM,5). Rohm and Haas has submitted a new source review permit
application (o the Texas Commission on Environmental Quality (TCEQ) to authorize the construction
of the new boilers at the Boiler House Unit and its associated emissions.

On June 3, 2010, the EPA published final rules for permitting sources of Greenhouse Gases (GHGs)

under the prevention of significant deterioration (PSD) and Title V air permitting programs, known as

the GHG Tailoring Rule. After July 1, 2011, new sources emitting more than 100,000 tons per year (tpy) of

carbon dioxide equivalents (COx) and modifications i increasing GHG emissions more than 75,000 tpy on

a COqe basis al existing major sources are subject to GHG PSD review, regardiess of whether PSD was
triggered for other pollutants.

On December 9, 2010, EPA signed a Federal Implementation Plan (FIP) authorizirig EPA to issue PSD
permits in Texas for GHG sources until Texas submits the required State Implementation Plan (SIP)
revision for GHG permitting and it is approved by EPA.

- GHG PSD review is triggered for the Boiler House expansion project because the project will increase
GHG emissions by more than 75,000 tpy on a COse basis. Pursuant to the EPA Tailoring Rule, Rohm
and Haas is also submitting thls PSD application for the expansion project to EPA to authorize the project’s
GHG emissions.

This apphcatl_on includes a project scope description, area map and plot plan, GHG emissions
calculations, and GHG Best Available Control Technology (BACT) analysis. Since there are no
significant decreases in GHG emissions at the Rohm and Haas facility in the contemporaneous period that
could potentially result in the project’s netting out of GHG PSD review, a detailed GHG
contemporaneous netting is not included in this application.

Page 1




ROHM AND HAAS
BoILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

2.0 ADMINISTRATIVE INFORMATION FORM

This section contains the following forms:

e Administrative Information
e  GHG PSD Applicability Summary

Since this application covers only GHG emissions, and PSD permitting of other pollutants is being reviewed
by TCEQ, this PSD applicability form only includes GHG emissions. As shown in this form, GHG emissions
from the project exceed 75,000 tpy of CO-¢, and there are no significant creditable decreases of COse
emissions in the contemporaneous period that would change the PSD applicability determination. Therefore,
PSD review is required for the project GHG emissions in accordance with the EPA Tailoring Rule.

Page-2




RomM AND Haas
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION
Administrative Information
Greenhouse Gas Prevention of Significant Deterioration
Preconstruction Permit Application

I Appllcant quormatlon o

A. Company or Other Legal Name: Rohm And Haas Texas Incorporated Deer Park, RN:100223205

Texas Secretary of State Charter/Registration Number (if applicable):

B. Company Official Contact Name: Mr. Harry Engelhardt, Jr.

Title: Site Leader

Mailing Address: 1900 Tidal Road

City: Deer Park State: Texas . ZIP Code: 77536-2416

Telephone No.: (281) 228- 8204 Fax No.: (281) 228-3162 E-mail Address: HLEngelhardtjr @dow.com

C. Technical Contact Name: Monique Bass

Title: Environmental Air Permit Writer

Company Name: Rohm And Haas Texas Incorporated — Deer Park, RN:100223205

Mailing Address: 1900 Tidal Road

City: Deer Park ' State: Texas : - - |ZIP Code: 77536-2416
Telephone No.: (281) 228- 8079 Fax No.: (281) 228-3540 E-mail Address: MINBass@dow.com

D. Site Name: Rohm And Haas Texas, Incorporated — Deer Park '

E. Area Name/Type of Facility: Boiler House Unit ‘ " | I Permanent [_] Portable

F. Principal Company Product or Business: Chemical Manufacturing Plant

Principal Standard Industrial Classification Code (SIC): 2869

Principal North American Industry Classification System (NAICS): 32511

G. Projected Start of Construction Date: September 1, 2013

Projected Start of Operation Date: September 1, 2014

H. Faciiity and Site Location Information (If no street address, provide clear driving directions to the site in writing.):

Street Address: 1900 Tidal Road

|| City/Town: Deer Park County: Harris ZIP Code: 77536-2416

Latltude (nearest second) 29°43’40” N Longitude (nearest second): 95°5°59” W

The signature below conﬁnns that I have knowledge of the facts included in thIS application and that these facts are frue and
correct to the best of my knowledge and belief. I further state that I understand my signature indicates that this application
meets all applicable prevention of significant deterioration permitting requirements,

Name: Tim May., Responsible Care® Leader

Signature: ‘ WA \

Date: LO(Q.)_{ 29\

Original Signature Required
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ROHM aAND HAAS
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

GHG PSD Applicability Summary

Permit No.: TBD ' Application Submittal Date: October 17, 2012
Company: Rohm And Haas Texas, Incorporated
Facility Location: Deer Park, Texas
City: Deer Park County: Harris -
Permit Unit .D.: Gas Fired Boilers and Piping Fugitives Permit Name: Boiler House Unit GHG PSD
Permit Activity: [] New Source [X] Modification
Project or Process Description: GHG Permit for Boiler House Expénsion
Complete for all Pollutants with a Project Emission SR : POLLUTANTS B
Increase. Ozone i | : Other”
. 1 CO | PM | PMy, [ PM,; | NOyx| SO,
VOC | NOy COe

Nonattainment? (ves or no) . Yes Yes No | No No No | No No No
Existing site PTE (tpy)? . ‘ . ' 75,000
Proposed project emission increases (tpy) o 550,863
Is the existing site a major source? Yes

" *1£ not, is the project a major source by itself? (ves or no) _
Significance Level {tpy) 7 40 40 100 25 15. 10 40 40 75,000
If site is major, is project increase significant? ' Yes
If netting required, estimated start of construction? September 1, 2013
Five years prior to start of construction September 1, 2008 contemporangous

_| Estimated start of operation 5 September 1, 2014 period
Net contemporaneous change, including proposed project _ >75,000
{tpy) ] ‘ '

| FNSR APPLICABLE? (yes or no) ' _ Yes (PSD)

' Other PSD pollutants,

- PSD thresholds are found in 40 CFR § 51.166(b)(1}.

Page 4




RoHM AND HAAS
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

3.0 "AREA MAP AND PLOT PLAN

An area map and plot plan for the proposed Rohm and Haas Boiler House Unit is provided in Figure 3-1
and Figure 3-2, respectively. :

Page-5
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- ROHM AND HAAS
BoILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

40 PROJECT AND PROCESS DESCRIPTION

4.1 PROJECT DESCRIPTION

Rohm and Haas proposes to install two (2) new gas-fired steam boilers (EPN: BH-2-5 and EPN: BH-2-6)
and the associated piping and equipment at the Deer Park facility. Each boiler will be permiited to
operate 8,760 hr/yr. During normal operations, these boilers will burn either natural gas or a combination
of natural gas and absorber off-gas from the N-Area Unit. During the boilers startup and shutdown
activities, and when N-Area is down for maintenance, the boilers will only burn natural gas. The purpose
of the proposed project is to give Rohm and Haas Boiler iouse facility the ability to perform planned
maintenance on steam producing equipment without sacrificing peak steam production, as well as,

- providing-adequate reliability in efficiently burning the absorber off-gas from the N-Area unit.

Hot Standby mode will be utilized when steam production is curtailed. During this time, the boilers will
operate at less than full capacity; thus reducing combustion optimization. Based on data from a similar
application, when the boilers are curtailed during Hot Standby mode the maximum hourly emission rates
will be less than 5.0 1b NOx / hr, This maximum hourly emission rate is below the 5.15 1b NOx / hr
emissions that can potentially occur when the boilers are running at full capacity. Therefore, when the
boilers are in Hot Standby mode they will never exceed the proposed routine-operating hourly or annual
emission rates.

The major pieces of equipment associated with the boilers include a new control building, a new Motor
Control Center/Substation, one {1) deaerator, three (3} boiler feedwater pumps, a back-up instrument air
system, two (2) fuel knock out-drums, a new potable water systern and a condensate blowdown system.

- Each gas fired boiler package will contain an economizer, an ammonia injection grid and SCR (Selective
Catalytic Reduction) system, a forced draft fan and an emission stack. Existing utilities (such as plant air,
nitrogen, process water, demineralized water, potable water and cooling water) will support the project as
needed. '

The NOx emissions from the proposed project will be controlled using a Selective Catalytic Reduction
(SCR) unit on each proposed boiler accompanied with a Continuous Emission Monitoring System
(CEMS).

4.2 PROCESS DESCRIPTION

Boiler No. 3 (BH-2-3) and Boiler No. 4 (BH-2-4) are currently the primary boilers for the Deer Park Site.
Boiler No. 4 {BH-2-4) is intended to operate for up to 8,760 hr/yr. During normal operations, the boiler
burns either natural gas or a combination of natural gas and absorber off-gas from the N-Area Unit.

During planned maintenance, startup, and shutdown (MSS} activities, no absorber off-gas is sent to Boiler
No. 4; only natural gas. Boiler No. 3 (BH-2-3) is permitted to run for up to 8,760 hr/yr. Currently, Boiler
No. 3 only burns natural gas and normally runs at a reduced rate to save on steam efficiency.

Boiler No. 5 (BH-2-5) and Boiler No. 6 (BH-2-6) are boilers that will be constructed to increase steam .
supply reliability for the Deer Park Site. These boilers will operate like Boiler No. 4, in which they will
“have the ability to burn either natural gas or a combination of natural gas and absorber off-gas from the
" N-Area Unit during routine operations and burn only natural gas during MSS activities, During periods
where the demand for steam within the Deer Park site is low, these boilers will operate in Hot Standby
mode. ‘ '

Page-8




ROHM AND HAAS
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

Similar to other industrial boilers, water is feed through the boiler tubes where it is heated to a specific
temperature in order to produce steam. This is accomplished by using natural gas or a combination of
natural gas and absorber off gas (AOG) from the N-Area Unit within the Deer Park site. Through this
process each boiler can produce 600 pound steam to be supplied to manufacturing facilities within the

. Rohm and Haas Deer Park site. The combusted gases from the boiler are feed through a Selective
Catalytic Reduction (SCR) where NOx emissions are reduced. The gas stream is then fed through an
economizer to recover heat from the combusted gases by increasing the temperature of the water feed that
will be sent from the deaerator to the boiler as feed water. This gas stream is then emitted from the boiler
stack. A simplified process flow diagram is provided on the subsequent page.

Page-9




c-ONv-62
9-2-HE 'G-2-Hg
AWYHOV|Q $5300dd
123roud ¥3mod Muvd |33a

M WlY

Alddng 19jeAn 104

wasn o vl

Iy

Y C TN T

woyshs J0jepMm Iqelod
umopmolg €
orRIaTeg
yueL
Jajeps 1d
PR S B
WLY
Wiv
] §08 sov <
3
J3ZIWOUCDT
- Jsjog hes S5 ong
4 weaig# 009 € liog 1S 4
g
EHN
A oz-HE ‘S-Z-HE
9-z-Hd ‘5-Z-HE SNd3 mwmmxomn_ Jajlog weag




RoOHM AND HaAS
BotLER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

5.0 EMISSIONS CALCULATIONS

‘Detailed GHG emission calculations for the proposed Boiler House expansion project are provided in
Appendix A of this application. The calculation methodology used is described in the following sections.

The GHG emissions from the proposed Boiler House Unit will include carbon dioxide (COy), methane
{CH,), and nitrous oxide (N;(). GHG emissions are calculated from the following sources for the
proposed project: '

® Boilers
®  Pugitive emissions from piping components in GHG service

The CO-e emissions are calculated based on the estimated annual mass rates for each applicable GHG
multiplied by the global warming potential (GWP) for each specific GHG as provided in Table A-1 of.
Subpart A of 40 CFR part 98.

Table 5-1, at the end of this section, provides proposed emission rates for individual GHGs and
corresponding COxe. i

51 BOILERS

Two new boilers wiil be installed as part of the Boiler Houseexpansion project. The boilers will have the
ability to fire either 100% natural gas or a combination of natural gas and absorber off-gas (AOG). GHG
emissions are calculated in accordance with the procedures in the Mandatory Greenhouse (Gas Reporting
Rule, 40 CFR §98.30 Subpart C — General Stationary Fuel Combustion Sources. Calculations use
equation C-1 from the Tier 1 Caleculation Methodology specified in Subpart C. The default emission
factors are taken from Subpart C Tables C-1 and C-2 for CO;, CH, and N,O and the default high heat
value for pipeline natural gas is obtained from Subpart C Table C-1. Firing natural gas in the boiler
provides the most conservative GHG emission rates. However, the calculation provides emission rate
estimates for both fuel firing scenarios. Therefore, fuel usage is based on the maximum heat capacity of
the boilers, the high heat value of the fuel, and 8,760 hours of operation per year. Detalied GHG
calculations from these boilers are provided in Appendix A,

52  PrING FUGITIVES

The fugitive emissions from piping components in natural gas and absorber off-gas at the Boiler House
Unit are detailed in Appendix A. Natural gas contains primarily methane, with additional heating value
derived mostly from ethane and VOCs. Absorber off-gas is primarily composed of mtrogen with
additional heating value derived mostly from hydrogen and carbon monoxide.

Although there are no established GHG piping fugitive emission factors, Rohm and Haas applied the Oil
and Gas Production Operation and Synthetic Organic Chemical Manufacturing Industry (SOCMI)
without ethylene emissions factors to the estimated natural gas and absorber gas piping component types
and quantities to estimale fugitive tolal mass emissions from the natural gas and absorber off-gas piping
at the Boiler House Unit. '

Page-11.




: RoHM AND HaAS
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

53 PLANNED MAINTENANCE, STARTUP, AND SHUTDOWN (MSS) EMISSIONS

Boiler Startup and Shutdown

Maintenance startup and shutdown of the two new gas-fired boilers will result in COze emissions.
During boiler MSS activities (startup and shutdown), and when N-Area is down for maintenance the
boilers will fire onty 100% natural gas and only one boiler will be shutdown and started up at a time.
Emissions from these activities are considered intermittent, Detailed GHG MSS emission calculations
from the boilers are provided in Appendix A.

Page-12
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RoHM AND HAAS
BoILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

6.0 BESTAVAILABLE CONTROL TECHNOLOGY ANALYSIS

The PSD Rule in 40 CER §52.21(b){12) defines Best Available Control Technology (BACT) as:

Best available control technology means an emissions limitation (including a visible emission standard)
based on the maximum degree of reduction for each pollutant subject to regulation under [the] Act which
would be emitted from any proposed major stationary source or major modification which the
Administrator, on a case-by-case basis, taking into account energy, environmental, and economic
impacts and other costs, determines is achievable for such source or modification through application of
production processes or avatlable methods, systems, and techniques, including fuel cleaning or treatment
or innovative fuel combustion techniques for control of such pollutant. In no event shall application of
best available control technology result in emissions of any pollutant which would exceed the emissions
allowed by any apphicable standard under 40 CFR parts 60 and 61. If the Administrator determines
that technological or economic limitations on the application of measurement methodology to a

- particular emissions unit would make the imposition of an emissions standard infeasible, a design,
equipment, work practice, operational standard, or combination thereof, may be prescribed instead to satisfy
the requirement for the application of best available control technology. Such standard shall, to the degree
possible, set forth the emissions reduction achievable by implementation of such design, equipment, work
practice or operation, and shall provide for compliance by means which achieve equivalent results.

In the EPA guidance document titled PSD and Title V Permitting Guidance for Greenhouse Gases —
March 2011, EPA recommended the use of the Agency's five-step "top-down" BACT process to
determine BACT for GHGs'. In brief, the top-down process calls for all available control technologies
for a given pollutant to be identified and ranked in descending order of control effectiveness. The permit
applicant should first examine the highest-ranked ("top"} option. The top-ranked options should be
established as BACT unless the permit applicant demonstrates to the satisfaction of the permitting
authority that technical considerations, or energy, environmental, or economic impacts justify a
conclusion that the top ranked technology is not "achievable" in that case. If the most effective control
strategy is eliminated in this fashion, then the next most effective alternative should be evaluated, and so on,
until an option is selected as BACT.

EPA has broken down this analytical process into the following five steps:

Step 1: Identify all available control technologies

Step 2: Eliminate technically infeasible options

Step 3: Rank remaining control technologies

Step 4: Evaluate most effective controls and document results
Step 3: Select the BACT

The project contains the following sources of GHG emissions:

s (Gas fired boilers: and
s Fugitive emissions from piping components in GHG service.

! Office of Air Quality Planning and Standards, PSD and Title V Permitting Guidance for Greenhouse Gases, United States Environmental
Protection Agency, pg 18, March 2011, '

Page-14
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C O, emissions account for approximately 99 percent of the total COze emissions for the proposed project.
CH, and N,O contribute insignificantly to the overall GHG émissions potential. Therefore, the GHG
BACT analysis is focused on CO,. Rohm and Haas searched the EPA RACT/BACT/LAER
Clearinghouse (RBLC) database only for applicable CO, BACT determinations to assist in identifying
potential GHG control technologies relevant to the proposed emissions sources. The results of a RBLC
Database search are included in Appendix B to this application. Applicable technologies are included in
this BACT analysis. '

6.1  BACT FOR GAS FIRED BOILERS
6.1.1 Step 1 -- Identify Available Control Technolﬁgies

The following technologies were identified as potential control options for gas fired boilers based on
review of available information and data sources:

*  Use of low carbon gaseous fuel;

* Use of good operating and maintenance practices;
* Energy efficiency; and

* Carbon Capture and'Storage (CCS).

6.1.1.1 Low-Carbon Gaseous F uel

CO, is a product of combustion generated with any carbon-containing fuel. The preferential use of
gaseous fuels such as natural gas or absorber off-gas, is a method of lowering CO, emissions versus use
of solid or other fuels available at the Rohm and Haas site. Rohm and Haas proposes (o use natural gas
or a combination of natural gas and abscrber off-gas. '

|6.1.1.2 Good Combustion Practices

Another opportunity for reducing GHG emissions is good combustion practices. This includes proper
equipment maintenance and operation including periodic burner tuning, good fuel/air mixing in
combustion zone, proper fuel gas supply system design and of)eration to minimize instability of fuel gas
during load changes, and sufficient excess air for complete combustion. Using good combustion practices
results in longer life of the equipment and more efficient operation. Because CO, emissions are a direct
result of the amount of fuel fired (for a given fuel), the more efficient the process, the less fuel that is
required and the less greenhouse gas emissions that result.

Rohm and Haas will incorporate such combustion practices as recommended by the boiler manufacturer. .
6.1.1.3 Energy Efficiency

CO,emissions are inversely proportional to boiler efficiency. As the efficiency improves, less fuel is consumed and
less CO, emitted. There are many factors that can affect the efficiency of a boiler. The following hst the most
significant factors that affect boiler efficiency.

o Excess Air— The amount of air beyond stoichiometric combustion. Boiler efﬁmency decreases as excess
_ airincreases,
" e Air Temperature — Boiler efficiency is relative to an arbitrary air temperature, typically 80°F. Efficiency .
increases at temperatures above this point and lower when temperatures are colder.

Page-13




RouM AND HAAS
BoILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

s  Exit Flue Gas Temperature — Temperature of flue gas leaving the boiler system. Heat transfer equipment
extracts heat from the hot flue gases lowering its temperature. The lower the temperature, the more heat
has been extracted and the higher the efficiency. - .

¢ Fuel Composition — Particularly the presence of hydrogen and inerts. Boiler efficiency decreases as
percentage of hiydrogen or inerts in the fuel increases.

¢ Boiler Bumer Tune-Ups — Periodic tune-ups on the boiler can help maintain boiler efficiency.

The effect of excess air on boiler efficiency is due to the large percentage of nitrogen in the air. This nitrogen
absorbs heat from the combusted fuel. Heat not transferred to produce steam exhausts to atmosphere. ' When excess
air increases, larger volumes of nitrogen absorb more heat from the fuel and exhaust the incremental heat to
atmosphere. Therefore boiler efficiency drops as excess air increases. Some excess air must be present to
effectively combust the fuel, When there is insufficient air present to react with the fuel, partially oxidized fuel will
be present. Partially oxidized fuel is an unsafe condition that also increases poltutants. The unsafe condition occurs
when fresh air mixes with the partially oxidized fuel. That pocket of fuel can ignite creating a deflagration or boiler
explosion. Partially oxidized fuel can also produce air pollutants. Such pollutants could be carbon monoxide and

~ organic carbons that did not fully oxidize to carbon dioxide. The-amount of excess air required is a function of
boiler load, rate of change of boiler load, fuels being burned and burner design.

Heat transfer equipment such as an economizer is installed to recover heat from the combusted flue gases and lower -

the flue gas temperature. The economizer transters heat from the tlue gases to preheat boiler feedwater. However,
as heat is recovered and flue gas temperature drops, at some point moisture in the flue gas begins to condense.
Suifates are also present in the flue gas from the combustion of sulfur in the natural gas. The sulfates combine with
the moisture creating corrosive acids which destroy the heat exchange equipment, ductwork, and/or stack.

. Therefore, boiler manufacturers design the boiler system to limit the Exit Flue Gas Temperature. A typical limit is
280°F at full design capacity when burning natural gas.

The combustion of hydrogen results in a significant loss of efficiency. When hydrogen is combusted it produces
moisture. The moisture absorbs heat vaporizing it to a gaseous state. This is the latent heat of water. Then the
moisture absorbs sensible heat to reach flue gas temperature. Both the latent and sensible heat, if not transferred to
the stearn, is lost to atmosphere. Two fuels will be utilized in the new boilers: natural gas and absorber off-gas
(AQG). Both contain hydrogen, The AOG also contains a significant amount of nitrogen. The nitrogen in the
AOG fuel degrades boiler efficiency in a similar manner as described above with excess air. AOG is never fired
alone but always co-fired with natural gas.

Although boiler tune-ups cannot directly quantify efficiency improvemenfs, periodic boiler tune-ups such as
checking fuel/air mixing in combustion zone can aid in optimizing boiler performance. This was further discussed
above in Good Combustion Practices.

The boiler efficiency is inversely proportional (o the amount of AQG fueled because of the hydrogen and nitrogen
present — as the amount of AOG increases, the boiler efficiency decreases. However, the carbon content of AOG is
low with the majority as CO and CO, at 7% and small traces of methane and ethane. Therefore, the sole
combustion of AOG produces little GHG. The AOG must be co-fired with natural gas for safe effective
combustion. As the amount of AOG fueled is increased, less natural gas is fired. Boiler efficiency decreases,
causing an incremental increase in GHG emissions from natural gas, but GHG emissions due solely to AOG

* combustion decreases. The net effect of increasing the amount of AOG fueled resuits in about 1% incremental

- increase of CO, emissions from no AOG to maximum AOG.
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" GHG performance for these boilers can be determined by either boiler efficiency or measuring CO, emissions at the
stack. If determined by boiler efficiency, the input-output method provides the simplest calculation. Heat output
into the steam systern is divided by heat input of fuel. Drum type boilers must remove a small percentage of water
from the stearn drum to control water chenustry This is called blowdown and is a pOI‘l‘lOll of the heat absorbed by
the steam system.

¥ (hs — hy) + my * %BD * (hy — hy)

dvg * Hyg + Qaoc * Haoe

. m
Boiler Ef ficiency =

my= Steam flow exiting boiler, Ib/hr

m¢ = Inlet Boiler Feedwater, Ib/hr

%BD = Drum blowdown, expressed as % of boiler feedwater
h, = Exit steam enthalpy, Btu/lb

h; = Inlet boiler feedwater enthalpy, Btu/lb

hgq = Boiler drum enthalpy, Btu/lb

gng = flow of natural gas, scfh -

gaog = flow of AOG, scth

Hyg = Natural gas higher heating value, Btu/scf

Haoc = AOG higher heating value, Btu/scf

The botlers will perform with an efficiency of no less than 76%. Rohm and Haas will operate the boilers as
recommended by the boiler manufacture to save energy and increase the boiler efficiency.

6.1.1.4 Carbon Caprure and Storage

CO; capture is a relatively new concept. In its March 2011 PSD and Title V Permitting Guidance for
GHGs, EPA takes the position that, “for the purpose of a BACT analysis for GHGs, EPA classifies CCS
_as an add-on pollution control technology that is “available” for facilities emitting CO, in large
amounts, including fossil fuel-fired power plants, and for industrial facilities with high-purity CO;
. streams (e.g., hydrogen production, ammonia production, natural gas processing, ethanol production,
- ethylene oxide production, cement production, and iron and steel manufacturing). For these types of
facilities, CCS should be listed in Step I of a top-down BACT analysis for GHGs”. (Reference 1 pg 32)

~ These emerging carbon capture and storage (CCS) technologies generally consist of processes that separate CO,
from combustion process flue gas, compression of the separated CO,, transportation via pipeline to a site for
injection and then inject it into geologic formations such as oil and gas reservoirs, un-mineable coal seams, and
underground saline formations. Of the emerging CO, capture technologies that have been identified, only
amine absorption is currently commercially used for state-of-the-art CO, separation processes. Amine :
absorption has been applied to processes in the petroleum refining and natural gas processing industries and for
exhausts from gas-fired industrial boilers. Other potential absorption and membrane technologies are currently
considered developmental.

6.1.2 Step 2 — Eliminate Technically Infeasible Options
'0.1.2.1 Low-Carbon Gaseous Fuel

Use of low-carbon gaseous fuel is considered technically feasible. Rohm and Haas will burn either
natural gas or a combination of natural gas and absorber off-gas. Both of these fuels have low carbon
content compared to the fossil fuels fuel oil and coal.
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6.1.2.2 Good Combustion Practices

Use of good combustion practices is considered technically feasible. To optimize combustion, Rohm and -

Haas-will operate the boilers as recommended by the boiler manufacturer.
6.1.2.3 Energy Efficiency

Use of certain energy efficiency measures is considered technically feasible. Rohm and Haas

. recommends monitoring boiler stack temperature and oxygen concentrations to aid in optimizing boiler
efficiency. They also plan to periodically (on an as-needed basis) perform boiler tune-ups to ensure optimum boiler
performance. Additionally, to provide the best boiler operation, Rohm and Haas will utilize an economizer, and use
the most cost effective fuel. These options for maximizing energy efficiency will be utilized on the new boilers;
therefore, they are not addressed in Steps 3 and Steps 4 of this analysis.

6.1.2.4 Carbon Capture and Storage

Rohm and Haas has evaluated CCS for the propdsed project based on téchnological, environmental,
and economic feasibility as disconssed below:;

" The following table summarizes the current CCS 'technology and its associated cdmponents, which is
based on the IPCC’s Carbon Dioxide Capture and Storage” report:

Table 6-1

Pre-Combustion

Capture and Compression “ Oxy-Fuel Combustion
Industrial Separation {natural gas processing,
ammenia production)

. Pipeline
Transportation . Shipping
Enhanced Oil Recovery (EOR)
.. . Gas or Oil Fields
Gw]ogcal Storage Saline Formations

Enhanced Coal Bed Methane Recovery (ECBM)
Direct Injection (Dissolution Type)

Ocean Storage

Direct Injection (Lake Type)
. . Natural Silicate Minerals
‘Mineral Carbonation Waste Minorals

CO, UtilizationfApplication Industrial Uses of CO; (e.g. carbonated products)

? Intergovermnmental Panel on Climare Change (IPCC) Special Report, Bert Metz, Ogunilade Davidson, Heleen de Coninck, Manuela Loos and
Leo Meyer (Bds.), Carbon Dioxide Captiire and Storage (New York: Cambridge University Press, 2005), Table SPM.2,8.
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. CO, Capture and Comgression

According to the U.S. Department of Energy's National Energy Technology Laboratory (DOE NETL)
separating CO, from tlue gas streams is challenging for several reasons: .

» (O, is present at dilute concentrations (13-15 volume percent in coal-fired systems a'nd 34
volume percent in gas-fired turbines) and at low pressure (15-25 pounds per square inch absolute
[psial), which dictates that a high volume of gas be treated.

» Trace impurities (particulate matter, suifur dioxide, nitrogen oxides) in the flue gas can
degrade sorbents and reduce the effectiveness of certain CO; capture processes.

» Compressing captured or separated CO, from atmospheric pressure to pipeline pressure
(about 2,000 psia) represents a large auxiliary power load on the overall power plant system

Further, President Obama Administration's Interagency Task Force on Carbon Capture and Storage confirms this
in its recently completed report on the current status of development of CCS systems:

“Current technologies could be used to capture CO, from new and existing fossil energy power plants; however,
they are not ready for widespread implemnentation primarily because they have not been demonstrated at the scale
necessary to establish confidence for power plant application. Since the CO, capture capacities used in carrent
industrial processes are generally much smaller than the capacity required for the purposes of GHG emissions
mitigation at a typical power plant, there is considerable uncertainty associated with capacities at volumes
necessary for commercial deployment.”

" Separating CO, from the boiler exhaust streams at the Boiler House Unit is challenging because CO; is present in
dilute concentrations in the boiler exhaust streams. The boiler exhaust gas has the potential to contain
between 4.2 and 8.7 vol% CO, in the stack gas on an average annual basis. These are not high-purity
streams, as recommended in USEPA's guidance. To achieve the necessary CO, concentration for effective
sequestration, the recovery and purification of C(;, from the stack gases would require additional
equipment, operating complexity, and increased energy consumption from the plant resulting in energy

" and environmental/air quality penalties. This may, in turn, potentially increase the natural gas fuel use of

the plant, with resulting increases in emissions of non-GHG pollutants, to overcome these efficiency

losses, or would result in less energy being produced. The Report of the Interagency Task Force on -

Carbon Capture and Storage has estimated that an energy penalty of as much as 15% would result from

inclusion of CQ; capture (Reference 3, pg A-14) and would also result in an overall loss of energy
“efficiency.

CO, Transport

Even if it is assumed that the CO; could be.segregated etficiently from the boiler exhausts, it would
need to be compressed and the high volume stream would need to be transported via pipeline to a geologic
formation capable of long-term storage. '

? President Obama’s Tnteragency Task Force on Carbon Caphure and Storage, Report of the Interagency Task Force on Carbon Caprure and
Storage, August 2010, pg 50. '
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A map showing potential geclogic storage sites in Texas, Louisiana, and Mississippi to which CO, could be
transported if a pipeline was constructed is attached at the end of this section. The capabilities for CO, storage
in the vicinity around Deer Park are early in development, and there is tenuous commercial viability and
demonstration of large-scale, long-term CO; storage; therefore, the capital and legal risks of building

~ infrastructure solely for CO; storage from this boiler expansion project are unreasonable. However, if a
pipeline was constructed, Denbury Resources owns and operates a CO, pipeline that has a terminus point at
Hastings Field’, and is in reasonable proximity for a tie-in to Rohm and Haas Deer Park. The Denbury Green
Pipeline that crosses the Galveston Bay area is located approximately 23 miles from Rohm and Haas Deer
Park and the Hastings Field EOR site is approximately 25 miles from Rohm and Haas Deer Park; however,
there is no existing connection to the pipeline or Hastings Field and currently the level of anthropogenic
sources of CO, in the Green Pipeline being sent to Hastings Field is minimal.

Other potential sequestration sites in Texas which are presently commercially viable, such as the
SACROC enhanced oil recovery unit in the Permian Basin, are more than 500 miles from the proposed
project site. The closest site that is currently being field-tested to demonstrate its capacity for large-scale
_geological storage of CO, is the Southeast Regional Carbon Sequestration Pannei'ship's (SECARB) Cranfield
test site located in Adarns and Franklin counties in Mississippi and is over 300 miles away from the proposed project
site. Therefore, assuming that it is eventually demonstrated to indefinitely store a substantial portion of the large
volume of COy generated by the proposed project, a very long and sizable pipeline would need to be
comstructed to transport the large volume of high-pressure CO; from the plant to the potential storage facility.
Therefore, assuming that it is eventually demonstrated to indefinitely store a substantial portion of the large

“ volume of CO, generated by the proposed project, a very long and sizable pipeline would need to be
constructed to transport the large volume of high-pressure CO, from the plant to the potential storage facility.
Typical costs for installation of a pipeline for flat, dry areas can be estimated at $50,000 (Reference 3,
pg 50) per inch-diameter per mile. Thus, the high cost of CO, transport via pipelines to along -term storage site
50 miles or greater in length renders it infeasible for the proposed project.

CO, Storage

Even if it is assumed that CO, capture and compression could feasibly be achieved for the proposed
project and that the CO; could be transported economically, it must be stored in a suitable sequestration
site. A'suitable reservoir or geologic formation is not located within a reasonable proximity to the proposed
site.

Potential storage sites, including enhanced oil recovery (EOR) sites and saline formations exist in Texas,
Louisiana, and Mississippi. The Southeast Texas enhanced il recovery (BOR) reservoir and other geclogic
- formation sites are all early in development and there is lenuous commercial viability and demonstration of large-
scale, long-term CO, storage; therefore the capital cost and legal risks of building infrastructure solely for CO,

* Susan Hovorka, Um'versity of Texas at Austin, Bureau of Economic Geology, Gulf Coast Carbon Center, New Developments: Solved and
Unsolved Questions Regarding Geologic Sequestration of CO2 as a Greenhouse Gas Reduction Method (GCCC Digital Publication #08-13) at
slide 4 (April 2009}, available at: htip:/fwww.bee utexas edw/occc/forum/codexdownloadpdf phpMD=100 (last visited October 4, 2012).

* Denbury, Green Pipeline Htﬂmﬁ, available at http:/wwaw.denhury.com/Corporate-Responsibility/Pipetine-Projects/green-pipeline-
project/default.aspx (ast visited October 10, 2012).
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storage from this boiler expansion project are economically challenging. There are salt dome caverns near
the site; however, these limestone formations have not been demonstrated to safely store acid gases such
as CO,, nor is there adequate availability of space. Instead, these domes are used for cyclical storage of
liquefied petroleum gases (LPGs) for use in the Gulf Coast as well as for shipment throughout the United
States via pipeline. To replace this critical active storage with long-term CQ; sequestration would
jeopardize energy supplies locally and nationally. Other potential sequestration sites in Texas that are
presently commercially viable, such as the SACROC enhanced oil recovery unit in the Permian Basin,
are more than 500 miles from the proposed project site. The closest site that is currently being field-tested to
demonstrate its capacity for large-scale geological storage of CO; is the Southeast Regional Carbon
Sequestration Partnership’s (SECARB) Cranfield test site located in Adams and Franklin Counties Mississippi and
is over.300 miles away from the proposed project site, thereby making CCS infeasibie for the project.

In addition, potential environmental impacts that would still require assessment before CCS technology can be
" considered feasible include: '

*  Uncertainty concerning the significance of dissolution of CO; into brine,

»  Risks of brine displacement resulting from large-scale CO, injection, including a pressure
leakage risk for brine into underground drinking water sources and/or surface water,

¢ Risks to fresh water as a result of leakage of CO,, including the possibility for damage to the
biosphere, underground drinking water sources, and/or surface water, and

* Potential effects on wildlife.

. Economic Analysis

Based on the reasons provided above, Rohm and Haas believes that CCS is not a technically feasible
control option for the proposed boilers at the Rohm and Haas Boiler House Unit. However, an economic
feasibility analysis was completed for a hypothetical CCS systems to address questions from the public and
EPA concerning cost. The results of the cost analysis are detailed in Table 6-4 at the end of this section.
This cost analysis is an amortized cost of the capital, operating, and maintenance expenses for the CCS
expressed in annual cost of US dollars per ton of CO; controlled. The analysis assumes that the two gas-
.fired boilers are controlled by CCS and 90% of the CO; is recovered. The estimate is broken into the
three CCS components discussed above: capture, transportation, and storage. For the three CCS
components, a minimum, maximum, and average cost was provided.

CCS control technology is estimated to cost on average $90.07 per ton of CO, controlled or
$44,114,656.66 annually (this includes capital cost for installation, operating cost, and maintenance
expenses) to control 90% of the CO, emissions from the boilers, with the capture and compression
~ technology contributing the bulk of the CCS cost. The Department of Energy analysis that was the basis
for the Interagency report estimated capture cost to range from $54.43/ton of CO; avoided to $103.42/ton
CO? avoided (Reference 3, pg 33-34), and this was based on a very large power plant (550MWe). In
comparison, the CQ; Capture in Industries and Distributed Energy Systems: Possibilities and Limitations
report estimated the capture cost of a cement production stream boiler to range from $70/ton of CO, -
avoided to $106/ton of CO, avoidedf”. The scale of the boilers at the Rohm and Haas Deer Park plant
would be significantly smaller than the power plant represented in the Interagency report, so it is likely

® Kuramochi, T, 2011. CO; Capture in Industries and Distributed Energy Systems: Possibilities and Limitations, pg45.
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the capture cost / ton would be on the higher end of the range rather than the average. CCS is presently a
high cost technology and would make the proposed boiler expansion project economically unfeasible if
- selected.

Although some elements of CCS are technically feasible, the overall evaluation shows that it’s
economically infeasible for the size of this project and the network for colléction of anthropogenic CO,
and pipeline management is too early in development for this area to be considered. The following table
lists the technologies that are technically feasible and those that are infeasible.

Table 6-2

Sumhaw of CCS Technical Feasibility for Rohm and Haas Boiler House Unit

Post-Combustion
Pre-Combustion
Capture and Compression | Oxy-Fue] Combustion
: Industrial Separation (natural gas
processing, ammonia production)
Pipeline
Shipping
Enhanced Oil Recovery (EOR)
Gas or Oil Fields
Geological Storage Saline Formations
Enhanced Coal Bed Methane
Recovery (ECBM)

Direct Injection (Dissolution Type)
Direct Injection (Lake Type)
Natural Silicate Minerals
‘Waste Minerals

Transportation

Ocean Storage

Mineral Carbonation

Large Scale CO,
Utilization/Application

z |ziz|ziz| 2 |2z z/~<|=<<| =z 22'-<'-

6.1.3 Step 3 — Rank Remaining Control Technologies

Since the remaining control measures identified in Section 6.1.1 - low-carbon fuels, good combustion
practices, and energy efficient design, are being proposed for this project, a ranking of the control
technologies is not necessary for this application.

6.1.4 Step 4 — Evaluate the Most Effective Controls

Rohm and Haas proposes to utilize low carbon fuels, good combustion practices, and operate the boilers at
optimum efficiency. The adverse environmental impacts and economic infeasibility of CCS technology is’
- addressed in section 6.1.2.4,
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6.1.5 Step 5 —Select BACT

Rohm and Haas proposes to incorporate low-carbon gaseous fuels, good combustion practices and energy
efficient design discussed in Section 6.1.1 as BACT for controlling CO; emissions from boiler combustion

~ and its corresponding steam supply/demand as integrated with the process unit’s equipment downstream
of the boilers. A table listing the GHG sources, GHG emission rates, and the proposed BACT for each
source is provided at the end of this section.’

6.2 Piping Fugitives

The proposed project will include piping components with GHG emissions. GIIGs from piping fugitives
will be generated primarily from plant natural gas and absorber off-gas lines at the Boiler House Unit.

6.2.1 Step 1 —Identify Potential Control Technologies
Piping fugitives may be controlled by various techniques, including:

¢ Installation of ieakless technology to eliminate fugitive emissions sources;

®  Implementation of instrument leak detection and repair (LDAR) programs as prescnbed by various
federal and state regulations and permit conditions; '

& Implementation of alternative monitoring using remote sensing using infrared cameras; and
® Implementation of audio/visual/olfactory (AVO) leak detection methods.

6.2.2 Step 2 — Eliminate Technically Infeasible Options |
6.2.2.1 Leakless/Sealless Technology

Leakless technology valves are used in situations where highly toxic or otherwise hazardous materials are
present. These technologies cannot be repaired without a unit shutdown. Because natural gas and absorber
off-gas are not considered highly toxic nor hazardous materials, these materials do not warrant the risk of
unit shutdown for repair. Therefore, leakless valve technology for fuel lines is considered techmcally
impracticable.

6.2.2.2 Instrumeni LDAR Programs

Use of instrument LDAR is considered technically feasible.
6.2.2.3 Remote Sensing

Use of remote sensing measures is considered iechnjca]ly feasible.
6.2.2.4 AVO Monitoring

Emissions from leaking components can be identified through AVO methods. Natural gas and some process fluids
are odorous, making them detectable by olfactory means. Therefore, use of as-observed AVO monitoring is
considered technically feasible.

6.2.3 Step 3 — Rank According to Effectiveness

Instrument LDAR programs and the alternative work practice of remote sensing using an infrared camera
have been determined by EPA o be equivalent metheds of piping fugitive controls.

Page-23




ROHM AND HAAS
BoILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

As-observed AVO methods are generally somewhat less effective since they are not conducted at
specified intervals. However, since pipeline natural gas is odorized with very small quantities of
mercaptan, as-observed olfactory observation is a very effective method for identifying and correcting leaks
in natural gas systems. Due to the pressure and other physical properties of plant fuel gas, as-observed
audio and visual observations of potential fugitive leaks are likewise moderately effective.

6.2.4 Step 4 — Evaluate the Most Effective Controls

Although instrument LDAR and/or remote sensing of piping fugitive emissions in natural gas and absorber
off-gas service may be somewhat more effective than as-observed AVQ methods, the economic
practicability of such programs cannot be verified. Specifically, fugitive emissions are estimates only, based
on factors derived for a statistical sample and not specific to any single piping component nor specifically
for natural gas and absorber off-gas service. Therefore, since the total contribution to the site’s CO,e PTE |
from piping fugitives is less than 0.01%, which is less than the statistical accuracy of the development of the |
factors themselves’, instrument LDAR programs or their equivalent alternative method, remote sensing,
are not economically practicable control methods for the piping fugitive GHGs emissions for this project.

6.2.5 Step 5 — Select BACT

Rohm and Haas proposes to incorporate the as-observed AVQ as BACT for the piping components at the
Boiler House Unit in natural gas and absorber off-gas service. A table listing the GHG sources, GHG
emission rates, and the proposed BACT for each source is provided at the end of this section.

"In Aﬁpendix B, Table B-2-2, of EPA’s Protocol for Equipment Leak Emissions Estimates (EPA 453/R-95-017), November 1995, the Agency
considered only the upper and lower 95% confidence limits in developing revised SOCMI emission facters.
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7.0  OTHER PSD REQUIREMENTS

7.1 IMPACTS ANALYSIS

An impacts analysis is not being provided with this application in accordance with EPA's document PSD
and Title V Permitting Guidance For Greenhouse Gases, March. 2011(Pages 47& 48): _

“Since there are no NAAQS or PSD increments for GHGs, the requirements in sections 52.21(k) and 51.166(k) of
EFPA's regulations to demonstrate that a source does not cause or contribute to a violation of the NAAQS are not
applicable to GHGs. Thus, we do not recormmend that PSD applicants be required to model or conduct ambient
monitoring for CO; or GHGs ™.

7.2 GHG PRECONSTRUCTION MONITORING

~ A pre-construction monitoring analysis for GHG is not being provided with this application in accordance with
EPA's document PSD and Title V Permitting Guidance For Greenhouse Gases, March. 2011(Page
48). , B

“Monitoring for GHGs is not required because EPA regulations provide an exemption in sections
52.21(i)(5)(iii) and 51.166(i)(5)(iii) for pollutants that are not listed in the appropriate section of the
regulations, and GHGs are not currently included in that list. However, it should be noted that sections
52.21(m)(1)(ii) and 51.166(m)(1)(ii) of EPA’s regulations apply to pollutants for which no NAAQS
exists. These provisions call for collection of air quality monitoring data “as the Administrator
determines is necessary to assess ambient air quality for that pollutant in any (or the) area that the
emissions of that pollutant would affect.” In the case of GHGS, the exemption in sections
52.21(i)(5)(iii) and 51.166(i)(5 )(iti) is controlling since GHGs are not currently listed in the relevant
pdragraph. Nevertheless, EPA does not consider it necessary for applicants to gather monitoring data
to assess ambient air quality for GHGs under section 52,2 1{m)1)(ii), section 51.166(m}{1)(ii), or
similar provisions that may be contained in state rules based on EPA’s rules. GHGs do not affect
“ambient air quality” in the sense that EPA intended when these parts of EPA’s rules were initially
drafted. Considering the nature of GHG emissions and their global impacts, EPA does not believe it is
practical or appropriate to expect permitting authorities to collect monitoring data for purpose of
assessing ambient air impacts of GHGs.”

74 ADDITIONAL IMPACTS ANALYSIS

A PSD additional impacts analysis is not being provided with this application in accordance with EPA's
document PSD and Title V Permitting Guidance For Gregnhouse Gases, March. 2011(Page 48):

“Furthermore, consistent with EPA's statement in the Tailoring Rule, EPA believes it is not necessary for
applicants or permitting authorities to assess impacts from GHGs in the context of the additional impacts
analysis or Class I area provisions of the PSD regulations for the following policy reasons. Although it is clear
that GHG emissions contribute to global warming and other climate changes that result in impacts on the
environment, including impacts on Class I areas and soils and vegetation due to the global scope of the
problem, climate change modeling and evaluations of risks and impacts of GHG emissions is typically
conducted for changes in emissions orders of magnitude larger than the emissions from individual projects that
might be analyzed in PSD permit reviews. Quantifying the exact impacts attributable to a specific GHG
source obtaining a permit in specific places and points would not be possible with current climate change
modeling. Given these considerations, GHG emissions would serve as the more appropriate and credible
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proxy for assessing the impact of a given facility. Thus, EPA believes that the most practical way to
address the considerations reflected in the Class I area and additional impacts amly3i5 is to focus on reducing
GHG emissions to the maximum extent. In light of these analytical challenges, compliance with the BACT
analysis is the best technique that can be employed at present to satisfy the additional impacts analysis and
Class 1 area requirements of the rules related to GHGs.”
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Appendix A

Emissions Calculations.
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BOILER HOUSE UNIT - GREENHOUSE GAS PSD PEERMIT APPLICATION

Greephouse Gas (GHG) Emission Calculﬁtions - Piping Fugitives

Basis of Calculation: )
GHG PTE emission rate calculations for the sources at Lhe Boiler House Unit are provided below and the calculations are based on the following:
* Guidance per the EPA MRR, Subpart C (40 CFR § 98.30), dated October 30, 2009, Tier 1 Methedology;
* Default emission factors for combustion emissions of CO,, CH,, and N2O per Tables C-1 and C-2 to Subpart C of Part 98;
+ Globat warming potentials to convert speciated GHG emission rates to emissions of COe based on Table A-1 to Subpart A of Part 98; and
+ Fugitive emissions are calcualated based on Oil and Gas Production Operation and Synthetic Organic Cheimical Manufacturing Industry (SOCMI) without
ethylene emissions factors. These factors are applied to the estiinated natural gas and absorber gas piping component types and quantities to estimate ’ 5
fugitive total mass emissions from the natural gas and absorber off-gas piping that in the Beiler House Unit,

Calculation Parameters

Default Emission FC' -C02 Natural Gas 53.02 gIMMBtu) Prt 98
Default Emission Factor - CH, Natural Gas . 1.0E-03 (kg/MMBiu) Table C-2 to Subpart C of Part 98
Defauli Einission Factor - N,O Natural Gas 1.0E-04 (kg!MMBlu) Table C-2 to Subpart C of Part 98
Default High Heat Value Natural Gas 1.028E-03 | (MMBu/sch) Table C-1 to Subpart C of Part 98
Globa! Warming Potential {100 yr.)1 ' CO, 1 N/A Table A-1 to Subpart A of Part 98
Global Warming Potential {100 yr.)' CH, 21 N/A Table A-1 to Subpart A of Part 98
Global Warming Potential {100 yr.)l N.O 310 | N/a Table A-1 to Subpart A of Part 98
Footnotes:

! Global warming potentials are used to convert speciated GHG emission rates to emissions of CO-e where CO.c is the carbon dioxide equivalent,

Natural Gas Fuel Delivery System
i 7

RS

Valves Gas/Vapor 50 0.00992- 100 0.50 2.17
|Flanges Gas/Vapor <125 0.00086 100 0.11 047 |

Relief Valves Gas/Vapor 6 0.0194 100 0.12 0.51 ‘

Sampling Connections Gas/Vapor 15 0.00044 100 - 0.01 0.03

TOTAL ‘ . 0.73 3.18

Natural Gas Speciated Emissions

Methane (CH,) 89.05% 0.647 2.834
Ethane (C;H,) 3.44% 0.025 0.109 ’
Propane (C;Hg) 1.04% 0.008 0.033

n-Butane (n-C,H,q) 0.32% 0.002 0.010

i-Butane (i-CH,,) ) 0.22% 0.002 0.007

n-Pentane (n-CsH, ) 0.22% 0.002 0.007

i-Pentane (i-CsHj,) 0.21% 0.002 0.007

Hexane + (CiHy+) . 0.37% 0.003 0.012

Nitrogen (Na) 1.24% 0.009 © 0039

Carbon Dioxide (CO,) 3.90% 0.028 0.124

Total VOC T 237% 0.017 0.076




ROHM AND HAAS
BOTLER HOUSE UNIT - GREENHQUSE GAS PSD PERMIT APPLICATION

~ Greenhouse Gas (GHG) Emission Calculations - Piping Fugitives (Continued)

Valves

100

Gas/Vapor 0.0089 0.97
Flanges Gas/Vapor 65 0.0029 . 100 0.19 0.83
TOTAL 0.41 1.80
AOG Speciated Emissions

i 7

AL

Hydrogen {H,) 1.38% 0.00567 0.02484
Methane (CH,) 0.37% 0.00152 0.00666
Ethane (C,Hg) 0.09% 0.00037 0.00162
Hydrogen Cyanide (HCN) 0.01% 0.00005 0.00022
Nitrogen (N,) 87.98% 0.36159 1.58375
Carbon Monoxide (CO) 6.46% 0.02655 0.11629
Carbon Dioxide (CO4) 1.55% 0.00637 ' 0.02790
Oxygen (O;) 0.12% 0.00049 0.00216
Ammonia (NH;) 0.001% 0.00000 0.00002
Water (H,O) 0.46% - 0.00189 (0.00828
Inerts 1.58% 0.0064% 0.02844
Total YOC 0.01 % 0.00005 0.00022
Natural Gas Distillate

GO
Valves Gas/Vapor 10 0.0089 100 0.09 0.39
Valves Light Liquid' 10 0.0035 100 0.04 0.15 -
Flanges Gas/Vapor 30 0.0029 100 0.09 0.38
Flanges Light Liquid 30 0.0005 100 0.02 0.07
Relief Valves Gas/Vapor 2 0.2293 100 0.46 2.01
TOTAL 0.68 3.00

1

Methane (CH,)

0.02% 0.0005
Ethane {C;Hg) . 0.22% 0.0015 0.0065
Propane {CsH,) 3.45% 0.0236 0.1035
n-Butane (n-C Hy) 12.21% 0.0836 0.3662
i-Butane (i-C4H;q) 2.75% 0.0188 0.0825
n-Pentane (n-C5H, ;) 15.57% 0.1066 0.4668
i-Pentane (i-CsH}p) 11.77% 0.0806 0.3531
Hexaoe + (CgH jat). 54.01% 0.3697 1.6195

99.76% 0.68 2.99

Total VOC

AT
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Greenhouse Gas (GHG) Emission Calculations - Piping Fugitives (Continued)

Maximum Hourly GHG Emissions

Annual GHG Emissions

Example Calculations

Fugitives Emission Calculations o
Sample Caleulation: AOG Gas/Vapor Valves

Emission Rate (Ib/hr} = Equipment Count (cpt) * Emission Factor (Ib/hv/cpt) ¥ W% AQG in the Stream
Ib/hr = 25 {cpt) * 0.0089 (Ib/hricpt) * 100 %
b/hr= 0.22
Emission Rate (tpy) = Maximum Hourly Emission Rate (ib/hr) * 8,760 (hrfyr) / 2,000 (Ibfton)
tpy = 0.22 Ib/hr * 8,760 hrfyr / 2,000 Ib/ton
tpy = 0.97

Speciated Sample Calculation: Methane (CH.) .
Methane Maximum Hourly Emission Rate (Ib/hr) = Wi% Methane in AOG Delivery System * Total AQG Fugitive Emissions (Ib/hr)
Ib/hr= 0.37 % * Q.41 lb/he
Ibhr= 0.0015
Methane Annual Emission Rate (tpy) = Wt% Methane in AOG Delivery System * Total AOG Fugitive Emissions (1py)
py= 037 % * 1.80 tpy :
tpy = 0.0067 :

Fupitive GHG Emission Calculations

Fugitive Emissions from Fuel Usage - Boiler House Unit Piping Fugitives

Hourly CO,e Emission Rate (Ib/lr) = [ Hourty CO, Emission Rate (lb/hr) * CO, GWP ]+ [ Hourly CH, Emission Rate (Ib/ir) * CH, GWF ] + [ Hourly N,O Emission
Rate (Ib/hr) * N,O GWP ] . ’

Hourty CO2e Emission Rate = [0.03 tb/hr * 1 ]+ [ 0.65 Ib/hr * 21 ] + [ 0.00 Ib/hr * 310 | = 13.66 Ib/hr CO2e

Anpual COe Emission Rate (ipy) = [ Annual CO, Emission Raae'(tpy) *C0O, GWP ] + [ Annual CH, Emission Rate (tpy) * CH; GWP | + [ Annual N.O Emission Rate
(tpy} * N;O GWP] 7 . ‘
Anmual CO2e Emission Rate = [ Q.15 tpy * 11+ [ 2.84 tpy *21 ] + [ 0.00 tpy * 310 | = 59.81 tpy CO2e

A-8




“[any 2 10) (Josg HE000 ) oEE.f YeeH H3IH pARNO[RD
3y puR 13710q Y23 10] (TR pue symgN) Auorde)) 18sH WnwixeA 341 Uo pastq st (IAFISIIN PUE TYFOSIN) 58es() [on ‘210§a19y) 'SUOISSILS [eljualod LIIIXEUT UG Paseq ATk $a12J UGISSIID PAE[NOTE]) |

i e

ST LLY |
TL'L Q)'STLL 160 7000 00'S18 Sy TRINIeN UMORINYS G "ON 19[104] SSIW 9-T-HA SSIW 9-2-HY
819 0000819 160 +E000'L Q0SS SBL) [RINIEN] dnueyg 9 “oN 19[109 SSIW 9-7-Hd SSW 9-z-Hd
TLL 00'SeL'L 160 +E£'000'L 00'SIS SET) TRINTEN] umopinyg G 'oN I9jlog SSIW S-Z-HH SSW S-T-HY
8L19 007008°19 160 ¥E000°T 00°<Es SEL) [EILHEN daeyg ¢ "ON 19110 SSW S-T-Hd SSW §-T-HA
JIS/Ig -

UneY AJoBdE,) JEaF] PUE IS | 900N05 UOTSNGUI0 ) [E[IUI0 1] 3500H J10q

"yuo[eAIba aprxolp neqyes og) 81 340D 2eYm 370)) JO SUOISSILID 0] Sejel UCISSIUS HHD pajersads 1aaud o3 pasn are sjenuajod Buurnam [EO[) |

TH0T00

86 1vd Jo v wedqng 03 1-v SiqeL, VIN | 01 O'N ;(3£001) IPnuatod Bmuuem [eqo10
86 1ed 3o ¥ wedqng o1 1-v 9jqe, VIN | 1T YHD (14 00T} [enuae Sumie 4 [eqoin
86 1ed Jo v Medqng o1 |-V 2|qEL VIN | 1 0D (35 007) Ienuaj0g SutuTem (eqoiD)
86 vied Jo 5 Uedqng o1 - 2|qrL, (PsmgN) | €0-98Z0°1 sen) [eImEN anje A JesH 4S1H Nnejag

86 Wed Jo O pedqng o) 7-0 SqE], (mgWWAY) | #0301 SEL) [RINEN QN - 010, UOISSIE nejac

86 1ed jo 1 Hedqng o1 -0 Jqel. (MgWINBY | €o-d0'| SeD [emeN THOD - 10108 UOISSIUIE 1[NeIac

'SED) [EIMT

§19]0UIBIBg UCHIB[N[B )

"AjAnSE goes 10j uonesado jo m.:._m__ |ENUUT WNWIXEL UG POSEq ATk SONIATIOR SSIY Sunnp jiy) osnoH Iapog 2 3¢ a3esn [ong
puE ‘g6 Wed jo v wedgng o) [-y I[qel Uo paskq 35(;) JO SUOISSIULS 0] §31eT UCTSSIUG DHE) pa1eidads Bt o sjenuated Sumrmes [2qoloy «
‘96 Hed Jo 73 Hedqng o1 7-7) pue 1-7) s9iqe ], 12d (YN pue ‘PHD 407 JO SUOISSILLY UOTISNIGIOD JOJ $101I8] UOTSSIWIR JNTIA(] «
“ATOEopOIAIA T 291 ‘6007 “0€ 1240130 PRIep (0£°86 § W4D 0t) D Wedgng AW vdd = Jod asuepmyy .
:Buimof[of o) U0 Paseq aIe SUOIIENO{ED ) PUR MOJeq PapiA0Id 21e JIU[] 9SNOH I[IOY 211 JE S99INCS 21 10 SUONR[NI[ED HJB) UOTSSILL H LJ DHO
TUGH E[ND[E,) JO SISEH

SaPIANOY usopingg pue dnjle)g 8:«.:35.“2 I3[[0{] - SUOTJENA[E;) WOISSIWT (L)) Se0) ISNOYUIIIL).

NOILV T Tdd Y LINYHd dSd $VD dSNOHNIFAD - LINMA SSN0OH ¥4 1109
SYVH NV WHOA



01-v

85°65€'8 00 a0 6EISES 00°6E1 IEJ0L
[4A+id 000 100 L6'E9F TL'L usofings g oN Io[1og SSW 9-Z-Hd SSW 9-T-Hd
LEGILE 10°0 LO0 ELTILE 8L'19 dnueg g oN J910g SSW 9-Z-HY SSIN9-7-HY
A 000 100 LO'EOF cLL usopinggs § "oN IS[1og SSW §-Z-HY SSIW¢-Z-HH
' ' ' ELTILE dnuelg ¢ oN J9[log SSW 5T SSI §-Z-HH

SheEs -
e e

A
-

e R toshy
Sl

i

P

SOOTEENY Do) [enuuy

SPATION UMDPIRYS Pup dNEIIS § "ON 10]10q PUD ¢ 0N 4I]10G WOLf SUCISSIWD WIRIUIXDW i SUyny &g pajnojes

240 $2104 voIssiug DO Aanoy (piog ayl ‘2a0fz13y .m. “PUIL D 0 AN PRIIVIS PUD UMOPITIYS 3G [ 4310 210 K10 CHDUOUIPPY UROY SIS 24} Ul 0N PALIDIS PUD UMOPINYS 3G 10U JIM S12J10G oY) ‘SSIIANOD SSI¥ SUMng 'TLON

6L7T6'TY Zre LI'L 1798’19 9T [B10],

6LTI6'19 elo LT'L TI'Z98'19 150 umopinyg g "oN ieftog SSW 9-7-H4 SSIW 9-Z-HE
6LTIOTY 10 LT'1 7179819 150 dmrelg ¢ "oN o108 SSW 9-Z-Hd SSIW 9-Z-HE
6L'2T6'19 10 L'l Z1I'Z298'19 160 UAOPINYS § "ON 19]10f] SSW s-Z-HH SSIW S-Z-HH
6LTI61Y 10 LTl T1'T98'19 16°0. drnrelg ¢ "oN 1[og SSW $-T-Hd SSIW S-Z-HY

(pONUPUOY)) SINIANIY UMOPINYS pue dnyie)s IDUBURWETA A0 - SUOHE[ND[ED) USISSIIY (DHH L)) SEL) 95N0YuaLs)

SUOISSHY DI D) A[NO WMUXeJA

NOLLVOITdd Y LINYdd dSd SVO HS

SYVH ANV WHOY

NOHNHTID - LING HSNOH ¥4 T0od




I-v

370D EH LESTLE=TOIE « A1 100 T+ [ 1T « A £00] + [ | & Ady £271[£°E ] = 218y WOISSIUG 970D [enuUY
[ MO OTN « (Ad1) a1ey uorssiug (OZN jenuuy ]+ dMD PHD + (Ad1) 318y UOTSSIIE FHD ooty | + [ dMD 20O » (Adi) o1ey uorssug g0 jenuiy ] = (Ady) 91my uoIsspug o700 [enuuy

SZOD /AT 6LTTETF=[01E = WAL ZTOT + [ ET« WAL LY ] + [ 1 » UL TI°T98° 19 1= 218y UoIssiwy 5700 AHnoY|
[ dMD OEN » (3yqr) a1ey wotsSTY QTN AMNOH | + [ mBO FHO x (/91 235y uotssiug pHO AnoH | + [ JMD 70D » (Y/a]) 218y vorsstug zOD A1moH 1 = (agyqp) aywy :o_mm_Em— 2700 Apnoy

OTN Ad1 |0rQ = U0} OYs/q] 000'T / JSINIAVIOS OvO1 « U0Y AU Z9'H0Z°T + MEIIAYSA F0-H0'T » JOS/MENIA €0-H8Z0'T « /IS T » S/U01 9oW g-,0] X | = SITy UOISSTIT (gN [Enuuy
(w01 Woys/q[) gn0‘z / (FOSININ/I0S)
V0T « (101 PLIRUQ)) 79'HOZT + (MENIN/A) 101981 UOISSILS 1NTFaq] « GOSMENIA) SN[EA 1891 YBI J02JaQ » (AOSIIAY) 998s7) (9 [enuuy , (S4/U01 omaw) g-,01 X | = (Ady) ayey] uorssug OFN [enuuy

OZN T/9F TH0 = JISIAIA/IYS Gv0T % 103 SLSULQL 90T T » MENINSA +0-H0' | + JOSMIWIA €0 mws T % JUFOSIIAL TS°0 « E/U03 OLHAW £-y (1 X | = 21y UOTSSIUY QN SPNOH
(JISAIA/IOS)
VDI + U101 SLTRW/Q]) 7907 = (MEIINIAUFA) 101081 UOLSSUUT ANEJCY <. (OS/MENIAD N[RA 1201 UBIH TMEIRCT » (MFOSIIAD 258571 [ong] AHMOY] ;; (33/u01 SuyRMW) £-, 0] ¥ | = o&é 23y UOISSIIY (TN AJIoH

FHO Ady 070 = tioy BOYS/q[ 000'T ZUWEE\E ?o_ U0) SLIAW/Q Z9F0T'T « AW/ £0-d0'T « %m\amzz £0-BRTO'T & A/JISWIN T9 » TA/U0I AW £-,0T X | = 2Ry uorssmuIg FHD [eauuy
(uor BoYs/qp) 000"T / (JOSINIA/IOS)
90T = c_s DLRBUAL) T H0TT « (MAWAYTY) Joloeg Eam_sm Noeaq & JISMIGNIA) onje A ¥8aH YSIH :seuo « (oSN 23S [0y enuny , (Smar UEQEV €-401 ¥ 1 = (Adh) 21my noOTSSUUF pH [enuwy

PHO WAL LI'T = JOSIOS 9v0T 5 U0I OWPW/A] 9307 « MENIN/SY £0-H0'T & JOSMIFININ £0-38T0°T = MASININ 1570 » /U0l oMo -1 ¥ 1 = 93ry uotsspug +HD ALN0H

(GosIIA/IOS)
9vOT = (W01 IMAUYQT) 79HOT'T » (MEAINIAYSN) J018 UQESSIIY J[NLJQ + (JOS/ILIAIN) 3n[eA 18aH YSTH NI » (/IS NI 28us7) [0 APNOY & ($/uo3 ompewn) ¢-,01 X [ = (4/q)) 218y uoissnuy +H AMnoH

ZOO A1 €L 1 L°€ = U0 HOYS/QL 000°T / JOSINIAVICS GyOT = U0Y INI/Q] 79 $0T'T » WHININ/EN Z0°ES 3 JOSMIGININ €0-T8T0'T + JK/JOSIAIN 79 » S9/U01 OLIAW -] X | = 210y UOLSSTIIg TOD Tenury

(uoy wogs/qry QOO'T 7 YOSTAAIRS)
SV « (UOI SLIIWSA) Z9'HOT'T » (MAIAN/SY) 10190 UOISSIIUH IMESACT » (GOSMANIA) SN[BA 1091 YFTH ne)a(] « (KOS 98esn [ond Jenuuy , ax_es IR £-,01 X | = {£d1) 2Jey notssnug 7O [enuny

ZOD WAL TI'TIRTY = JOSNINADS Gv0T + U0 OW2W/] TYHOTT « MEAWINEA TO'ES = JOSMENIN €0-HETO T » M/ASININ 1670 & S{u01 omaw g- 07 ¥ [ = Aty UoIssig 7o) ALnoy

(JosININAOS)
90T x (ot SmMaMyqD) 79'H0TZ + (MAWIYEA) 1017 uolssing 1T « (JOSMIGINIA) MIEA 123H USIH NMEJSq « (YAOSINIAD 28ts(] (904 Aoy 4 (34mo) dtmoww) £+,01 X 1 = (AyqD) 213y wOISSTAE 200 Apno

dnpaeg g “oN I5)10g YL} ISTIOH JI[I0g - SUOISSIUIT UOHSOQUIG]) SE5y [EAMEN

mnomaw~=o~m0 arduexy

{PanmIuO3) SHPATIY UMOPITYS Pue d1)Ie)S§ IURUAIUIRT] JA[I0F - SUONB[ILI[E) UOISSILT (SHD) S8 2SNOYUIIID)

NOLLVOITddV LIWdHd ASd $¥D ISNOHNHEHID - LINM 3SN0H mm..:Om
SVVH ANV WHOHA




. ROHM AND HAAS
BOILER HOUSE UNIT — GREENHOUSE GAS PSD PERMIT APPLICATION

~ AppendixB
RACT/BACT/LAER Clearinghouse Search Results
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Attachment A

NSR 2165 TCEQ Permit Amendment Application
Submitted on September 14, 2012

Certified Mail
7009 2820 0003 7512 (4028~ EPA, Region 6



ROHM AND HAAS TEXAS INCORPORATED

1900 TIOAL ROAD
DEER PARK, TEXAS 77536
(281) 228-8100

" September 14, 2012

CERTIFIED MAIL

TEXAS COMMISSION ON.ENVIRONMENTAL QUALITY (TCEQ)
* Air Permits Initial Review Team {APIRT), MC-161 '

P.O. Box 13087

Austin, TX 78711-3087

ROHM AND HAAS TEXAS, ]NCORPORARTED DEER PARK, RN: 1002‘73205

AIR PERMIT APPLICATION
PROPOSED BOILER HOUSE UNIT EXPANSION

"Rohm and Haas Texas, Incorporated (Rohm and Haas), a Wholly
Owned Subsidiary of the Dow Chemical Company, owns a chemical
Introduction - manufacturing facility in Deer Park, Texas (Harris County). Atthe
_ : " Deer Park faCl]ltV Rohm and Haas operates the Boiler House Unit
ander New Source Review (NSR) Permit No. 2165. Rohm and Haas
proposes to install two-new gas-fired steam boilers.

The permit fee is being delivered directly to TCEQ’s Financial

Permit Fee * Division with an appropriate copy of the PI-1 form.
.. Confidential - - - - Rohm and Haas is not including any confidential information in this
‘Information permit application. '
' For future correspondence, please cotitact:
. Monigue Bass (281)228-8079 or
- Future Contact FAX (281)228-3540 or
e-majl MNBass@dow.com
Sincerely, ‘
Tim May

Respouslble Care® Leader

‘Certified Mail Information

7008 2820 0003 7512 4522-TCEQ MC-161

7009 2820 0003 7512 1539-TCEQ Region Xlf -

7008 2820 0003 7512 1546-HCPCSD g L -

SUBSIDIARY GF ROHM AND HAAS COMPANY
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Texas (,ammlssmn on Env1r0nmental Quality
Form PI-1 General Application for .
Air Preconstruction Permit and Amendment

L Appllcant Information (continued)

(s A Account Idenuﬁcanon Number (leave blank if new site or facility): HG-0632-T

J. Core Data Form.

Ts the Core Data Form (Form 10400) attached? If Ne, provide customer reference aumber and ] YES X NO
reguiated entity number (complete K and L). :

CN600131395
RN100223205

|K.  Customer Reference Number (CN):

L. Regulated Entity Number (RN):

I.. General Information

A. Is confidential information submitted with this application?- If Yes, mark each confidential |0 YES A NO

_ page confidential in large red letters at the bottom of each page. : '

IB.  Isthis application in response to an investigation or enforcement act10n° If Yes, atach acopy  |[] YES XINO
" of any correspondence from the agency,

C. Number of New Jobs: Zero (0) )
D, Provide the name of the State Senator and State Representative and district numbers for this facility site:

District No.: 6
District No.: 144

Senator: Mario Gallegos

Representative: Ken Legler

'III.. Type of Permit Action Requested

“# A Mark the-appropriate box-indicating what type of action is requested. - o e
Nnital ]  Amendment{  Revision (30 TAC 116.116(¢)) 1. Change of Location ]j Relocation [:l

Is. Permlt Number (if existing): 2163

(€. Permit Type: Mark the appropriate box Jndlcaung what type of permit is rcquested (check ail that apply, skip for
change of location) . ‘ ‘

|Construction [] Flexible [ | Multlple P!ant {] Nonattainment [ ] Prevention of Significant Deterioration [ ]

Hazardous Air Pollutarit Major Source f:l '  Plant-Wide Applicabilicy Limit. ]
Other: ' '
ID. Isa nermit renewal application being subrmt{ed in conjunction with [hlS amcndment in (N YES [XI NO
accordance with 30 TAC 116.315(¢). : '

Rchm and Haas - Deer Park, RN:100223205 ] : o ) Air Permit Application
Proposed Boiler House Unit Expansion i . S September 2012




Texas Commission on Environmental Quality
Form PI-1 General Application for
" Air Preconstruction Permit and Amendment

2.4

(1L Typeof PermitAcﬁon Requested {continued)

H. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability) (continued)

2 Identify the type(s) of FOP(s) issued and/or FOP application(s) submitted/pending for the site. (check all that

apply) - ,
GOPIssued [ | - GOP application/revision application submitted or under APD review []
SOP Issued ‘ SOP application/revision application submitted or under APD review ]
V. Public Notice Applicability A ' A _
A, - s this a new permit applieation or a change of location application? - Co T 1 YES (X NO
B. s this application fora cohcréte batch plant? If Yes, complete V.C.1 ~ V.C.2. | YE_S NO
. C. Is this an application for a major modification of a PSD nonattamment FCAA 12(g) [ 1YES -NO

permit, or exceedance of a PAL permit?

D. Isthis apphcatlon for 2 PSD or major modification of aPSD Iocated within 100 L;Iomerers or L] YES I NO
[ less of an affected state or Class T Area? : :

If Yes, list the affected state(s) and/or Class Area(s)'.

E.  Ts this a state permit amendment application? If Yes, complete IV.E.1. -TV.E.3.

L. Is there any change in character of emissions in this application? ‘ . - {4 YES D NO
2. Is there a new air contaminant in this application? _ ' ' YES [JNO

I|3. ‘Do the facilities handle, load, un].oad, dry, manufacture; or process grain, seed, legumes, or l:] YES [E NO
vegetables fibers (agricuitural facilities)? ‘ : : S A

F.  List the total annual emission increases associated with the apphcatson (list all that app[y and attach additional
' sheets as needed): MSS emissions are provided i in parenthesis. _ )

_ Volatile Organic Compounds (VOC): 27.87 (0.38)

Suifur Dioxide (SO4): 1.80 (0.99)

Carbon Monoxide (CO): 134.04 (13.21)

A Nitrogen Oxides (NO,}: 45.11 (9.73)

| Particulate Matter (PM): 27.06 (0.42)

PM o microns or less (PMg): 27.06 (0.42)

PM 1 s microns or less (PMas): 27.06 (0.42)

Lead (Pb): 0.02 (0.01)

Hazardous Air Pollutants (HAPs): Mercury (Hg) — 0. 01 (0.01)

Other speciated air contaminants not Histed above: Ammonia (NH,) — 16.73; Sulfuric Acid (H.SO,) — 0.20

Robum and Haas - Deer Park, RN:100223205 ’ ‘ . Air Permit Application
Preposed Boiler House Unit Expansion ’ iv - September 2012



y

Texas Commission on Environmental Quality

s E-i _ Form PI-1 General Application for
@ Air Preconstruction Permit and Amendment

7 Bl

EQ

V- Public Notice Information {complefe if applicable) (continued)

3.

Provide the name, mailing address of the chief executives of the city and county, State, Federal Land Manager, or
Indian Governing Body for the location where the facility is or will be located. (continued) :

Name of the Indian Governing Body:

Title:
- | Mailing Address: '
:City: State: . ZIP Code:
D. Bilingual Notice , - .
o |lIs a bilingual program required by the Texas Education Code in the School District? &J YESINO
Are the children whe attend cither the elementary schoot or the middle school closest to your YES ] NO_-
" [ facility eligible to be enrolled in a bilingual program provided by the district? \
If Yes, Iist which languages are required by the bilingda] program? Spanish
VI. Smail Business Classification (Required) .
[A.  Does this company (including parent companies and subsidiary companies) have fewer than |[J YES [XI NO
1 100 employees or less than $6 million in annual gross receipts?
B. [sthe site a major stationary source for federal air quality permitting? YES [ NO
C.  Are the site emissions of any regulated air poltutant greater than or equal to 50 tpy? B YES I NO
1D, Are the site emissions of all regulated air pollutants combined less than 75 tpy? O YES KNGO

VIL Technical Informat:on

The following information must be subrmtted with your Form PI-1 (thlS is just a checklist to make sure you have

. included everything)

[.  Current Area Map

2. PlotPlanX] '

3. Existing Authorizations

4. Process Flow Diagram

5. - Process Description

6. Maximum Emissions Data and Calculations [

7. Air Permit Application Tables [X]

a. - Table 1{a)}{Form 10153) entitled, Emission Point Summary
fb.  Table2 (Form 10155) entitled, Material Balance [X

c.  Other équipment, process or control device tables

.- Adr Permit Application -

Rohm and Tiaas - Deer Park, RN:100223205
September 2012

Proposed Boiler House Unit Expansion Vi




Texas Comunission on Environmental Quality .
Form PI-1 General Application for
Air Preconstruction Permit and Amendment

IX. Federal Regulatory Requirements: . :
Applicants must demonstrate compliance with all applicable federal regulations Lo obtain a permit or
amendment The application must contain detailed attachinents addressing applicability or non applicability;
identify federal regulation subparts; show how requirements are met; and bclude compliance demonstrations.

D. Do nonattainment permitting requirements apply (o this‘application’? ' 1 YES[INO
-~ |TBD _
E. Do prevention of significant deterioration permitting requirements apply to this COyes[INC
: application? i _ . |TBD
F. Do Hazardous Air Pollutant Major Source [FCAA 112(g)] requirements apply to this - | YES XINO
application? _ ' _ - ,
G.  Is a Plant-wide Applicability Lirnit permit being requested? o O YESDINO .

{|%. Professional Engineer (P.E.) Seal

Is the estimated capital cost of the project greater than $2 million doliars? s | YES [ NO

|lif Yes, submit the application under the seal of a Texas licensed P.E.

XE. -Permit Fee Information

Check, Money Order, Transaction Number, ePay Voucher Number: ' Fee Amount: § 75,000

Company name on check: The Dow Chemical Company Paid online?: [_] YES [X NO
|1s a copy of the check or money order attached to the original submittal of this < YES [INO [ N/A

application? ' B N

Is a Table 30 (Forin 10196) entitled, Estimated Capital Cost and Fee Verification, YES [ NO [ NrA

attached? . o

Roim and Haas - Deer Park, RN:100223205 P : _ Air Permit Application
Proposed Bailer Heuse Unit Expansion ] vili September 2012



Application Overview

The permit application includes the following information to fulfill the Form PI-1

Intrqductiog requirements:
PI-1 Section Description See Page

L General Information 2
VH,' Technical Information 4
VL 1 State Regulatory Requirements 20
IX. ' Federal Regulatory Requirements 25

X. Professional Eﬂgineer Seal 29.
X1 Permit Fee Information 31

Rohm and Haas - Deer Park, RN: 100223205
Proposed Boiler House Unit Expansion

Page 1

‘Adr Permit Application
Sepember 2012




PI-1 Section II: Generai Information (Continued)

FIN and EPN
Additions

FIN and EPN
De]etions

FINand EPN
Changes

Title V Permit
. Applicability

Planned
Maintenance,
Startup, and

Shutdown (MSS)___ _

“"Activities
Applicability

There are five FINs and EPNs that: wdl be added to Pcrm]t No. 2165 as a resvlt of this
_p-emut action. They are prowded below:

BII-2-5 BH.2-5 ‘Boiler No. 5
BH-2-6 BH-2-6 Boiler No. 6
BLR-FUG2 BLRFUG2 Piping Fugitives
BH-2-5_MSS | BH-2-5_MSS Boiler No. 5 MSS
BH-2-6_MSS | BH-2-6_MSS Boiler No. 6 MSS

There are no deletions of existing FIN and/or EPNs associated with this permit
action.

There are no changes to existing FINs and/or EPNs associated with this permit
action. .

The propesed Boiler House Unit Expansion will require a revision to the current Title
V Permit (0-2232).

This permit application includes plahned maintenance, startup, and sﬁutdown-(MSS) '
activities for the two new gas-fired boilers, EPN BH-2-5 and EPN BH-2-6. There are .
no request for modifications to the current authonzed MSS actzvmes hsted in NSR

2165 through this permit action.

Rohm and Haas - Deer Park, RN: 100223205
Proposed Boiler House Unit Expansion “Page 3

Air Permit Application
“September 2012



Area Map

Area Map _ The fo]lo_wing page includes the area map for the proposed project.

Rohm and Haas - Deer Park, RN:100223205 - : Air Permit Application
Proposed Boiler House Unit Expansion’ _ Page 5 . : . ~ September 2012



Plot Plan(s)

" Plot Plan : The following page provides the plot plan for the Boiler House Unit.

Rohm and Haas - Deer Park, RN:100223205 - . . Air Permit Application
" Propesed Boiler House Unit Expansion ) Page 7 : ) Seplember 2012




Existing Authorizations

Existing
Authorizations

The following table documenis existing authorizations in relation to this permit.

" BLR/FUG

2165
BH-2-3 BH-2-3 2165
BH-2-4 BH-2-4 2165
Rdhm and Haas - Deer Park, RN:100223205 - Alr Permit Application .
Septembes 2012

Proposed Boiler House Unit Expansion

Page 9
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Maximum Emissions Data and Calculations .

. Maximum . Appendix A contains the maximum emissions data for the facilities routine
Emissions Data and  sources and maintenance, startup, and shutdown (MSS) activities. Rohm and
- Calculations Haas has provided detailed emission rate calculations in Appendix D.

Routine Emission = For routine operation;s, the following table documents the Facility Identification
Sources Number (FIN) to Emission Point Number (EPN) ielationship.

BH-2-5 BH-2-5 Boiler No. 5
- BH-26 BH-2-6 ' Boiler No. 6
BLR-FUGZ2 | BLR-FUGZ Piping Fugitives

For MSS activities associated with this project, the following table documents

Planned MSS the Facility Identification Number (FIN) to Emission Poist Number (EPN)
Activities . , e
relationship. . :
' e
BH-2-5_MSS | BH-2-5_MSS Boiler No. 5 MSS
BH-2-6 MSS | BH-2-6_MSS Boiler No. 6 MSS
Rohm and Haas - Deer Park, RN:100223205 : R " - Alr Permit Ap.p]icalion

Proposed Boiler House Unit Expansion ‘ Page 13 " September 2042



Material Balance

- Material Balance ~ The Material Baiancc is located in Appendix A, Emission Tables.

Rohm and Haas - Deer Park, RN:100223205 . Afr Permit Application
Proposed Boiler House Unit Expansion Page 15 . ) -~ September 2012 -



Planned MSS Activities

Maintenance, startup, and shutdown (MSS) activities are authorized in' the current
Boiler House Unit Permit No. 2165. There is no request for modifications to the

current MSS activities through this permit application.

Planned _ '
Maintenance, This permit application proposes to authorize emission rates from MSS activities

Startup, and for the two new gas-fived boilers that will be installed at the Boiler House Unit,
Shutdown (MSS) The calculations provide the following information on the boilers MSS activities:
(1) overview of MSS activity; (2) calculation basis for MSS activity, and (3) any

. Activities.
Best Available Control Technology (BACT) considerations. Additional
information will be provided upon request. The MS3 em1ss1on rate calculations
are included in Appendix D. “
]
Rohm and Haas - Deer Park, RN:100223205 . ) Air Permit Application

Proposed Boiler House Unit Expansion ' . Pagel7 o September 2012



Air Pollutant Watch List

Rohm and Haas is located in Harris County, which is on the Air Pollutant Watch

Air Pollutant . . A . e
L. List (APWL) 1204 for styrene. This project does not include emissions from
Watch List i ) ¥ s proJ ¢ -
‘ styrene. - .
Rohm and Haas - Deer Park, RN: 100223205 ‘ ' ~ Air Permit Application

Proposed Boiler House Unit Expansion - Page 9 . . . ' September 2012




- Compliance with 30 TAC Rules

“The emissions from the proposed facility will comply with all rules and regulations

- §116. 111(a)(2)(A)(() of the commission and with the intent of the Texas Clean Air Act (TCAA), including

protection of the health and physical property of the public.”

. This application does not involve any air contaminants for which a dlsaster review 1s
NSRPD Disaster ppii y

Review required, as the facilities included in this permit apphcatmn do not handle suffictent
. quantities of the chemicals for which a disaster review would be required.
TCEQ Rules. | gﬁ 2 :i:;gb\;;éll comply with all applicable TCEQ rules as spe(:lﬁed on the

§101 General ' Y _
§111 Visible Emissions Y Boilers - Opacity Limits
§111 Waste Mgmt N
§112 Sulfur Y Boilers
§113 HAP Y General Provisions - 40 CFR 63 Subpart A
§114 Vehicles N '
§115 VOC Storage N
§115 VOC Vents N Exempt per §115.127 (a)(7)
§115 Water Separation N '

Tsis Wase warer || N
§115 Batch Process ‘ N
§115 Fugitives Y Process Areas
§115 VOC Loading N

18115 Degas. & Clean. N
-§115 HRVOC Cmpds. N
§116 Permits Y 2165
§117 Nitrogen‘Cmpds Y Boilers
§118 Episodes Y Respond as needed — plan not required.
§122 Op. Permit Y 0-2232

Continued on following page
+ Rohm and H;las .u Deer Park, RN: 100223205 . T o : Alr Permit Appiication .

Proposed Boiler House Unit Expansion - Pagell : : ) September 2012 -



Compliance with 30 TAC Rules (Continued)

§116.111(a)(2)(B)
Measurement of
. Emissions

T §116.111(a)(2KC)
Best Available
Control
Technology
(BACT)

§116.111(2)(2)(G)
~ Performance
TDemonstration

§116.111@)2)(J)

~-Air Dispersion - -

Modeling

| §116.111(a)(2)(L)
Mass Cap and

Trade Ailowances‘

“The proposed Facility will have provisions for measuring the emission of significant
air contarminants as determined by the executive director. This may include the
installation of sampling ports on exhaust stacks and construction of sampling
platforms in accordance with guidelines in the “Texas Commission on Environmental
Quality Sampling Procedures Manual.” ”

Rohm and Haas wilk Londuct actual measurement of emissions 1f reqmred by the

Speciat Conditions of this permit.

* “Best available control technology (BACT) miust be evaluated for and applied to all

facilities subject to the TCAA. Prior to evaluation of BACT under the TCAA, all
facilities with pollutants subject to regulation under Title I Part C of the Federal
Clean Air Act (FCAA) shall evaluate and apply BACT as defined in
§116.160(c) 1)(A) of this title {relating to Prevention of Significant Deterioration
Requirements).”

BACT is demonstrated for all of the sources within this perrmt

“The proposed facility will achieve the performance specified in the permit
application. The applicant may be required to submit additional enginéering data
after a penmit has been issued in order to deinonstrate further that the proposed

* facility will achieve the performance specified in the pennit application. In addition,

dispersion modeling, monitoring, or stack testing may be required.”

The facility will perform as represented in this permit application. Rokm and |
Haas will monitor for demonstration of comphance if required by the Special
Conditions of this permit.

' “Computenzed air dispersion modeling may be required by the executive director to _
-determine the air-quality impacts from the facility or-source modification.” e

Rohm and Haas will provide additional air dispersion modeling results upon
request by TCEQ.

“If subject to Chapter 101, Subchapter H, Diviston 3, of this title (relating to Mass
Emissions Cap and Trade Program), the proposed facility, group of facilities, or
account must obtain allowances to operate.”

No allowances will be necessary for this project.

Rohm and Haas - Deer Park, RN:100223205
Proposed Boiler House Unit Expansion

’ : Air Permit Application
Page23 = - ’ September 2012



BACT - MSS For routine operations, the following table summarizes BACT for emitting units within
Activities the proposed Boiler House Unit Expansion. S

' BACT -MSS Activities

0
Boilers ALL Rohm and Haas will minimize the frequency and
| duration of all boiler MSS activities.

» BH-2-5_MSS

s BH-2-6_MSS . ' |
: , CO, 53.02 kg/MMBtu (Table C-2 40CFR 98 Subpart C} | -
1 NO, ‘ 140,00 T/MMscf (farge boiler with Tow NO; -
burners) ' ‘ )
CO 0.19 ib/MMBtu (historical boiler data)
voC | 5.50 o/MMscf
SO, 5.00 grains S/100 scf (Max Fuel Sulfur)

PM/PMo/PM, 5 | 6.00 Ib/MMscf (Vendor Data)

CH, 0.001 kg/MMBtu (Table C42 4OCFR_98 Subpart C}
| CoHs | 3.10 I/MMscf . S _
Hz 0.0003 {b/MMscf
Pb 0.0005 Ib/MMscf
Rohm and Haas - Deer Park, RN: 100223203 . Air Permit Application

Proposed Boiler House Unit Expansion ' Page 25 - ‘ September 2012



Federal Regulatory Surhma‘ry

In This Section The following provides an applicability summary of federal regulations:
NSPS - The following table summarizes the applicability status of New Source Pe1formance
. Standards (NSPS) to this uait: .
§60 Subpart NSPS Scope Applies?
A General Provisions Y-
Db Steam Units greater than 100 MMBTU/Hr - Y
Kb Storage Vessels o N
VVa Equipment Leaks N
The Boiler House Unit does not produce any applicable hazardous air pollutants in

. NESHAPS

this reguldtion; therefore, the requirements of 40 CFR 61 are not applicable.

MACT Standards  The following table summarizes the applicability status for MACT standards.

§63 Subpart MACT Scope Applies?
A General Provisions k'
DDDDD Boiler MACT R
Continued on following page
Rohim and Haas - Deer Park, RN:100224205 ~ Air Permit Application
Proposed Boiler House Unit Expansion ' Page 27 September 2012




PI-1 Section X: Professional Engineer (P.E.) Seal

r]'];:']ugt;t:lssznsaé al The following page includes the reguired Professionat Engineer Seal.
Rohm and Haas - Deer Park, RN:100223205 . ' ~ Air Permit Application

Proposed Boiler House Unit Expansion Page 29 " September 2012



PI-1 Section XI: Permit Fee Ihformatibn

Permit Fee The permit fee is being mailed-direct}y to TCEQ’s Financial Division with a copy of
h the PI-1 form. The following page contains the Table 30 for the proposed project.

Rohm and Haas - Deer Park, RN:100223205 ) ’ .- AirPermit Application
Proposed Boiler House Unit Expansion o © Page 31 R o Seplember 2012
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Appendix A: Emission Tables

Overview
In This Section The following is a list of emission tables submitted in this section:
Table # : Description Page
1(a) Routine Operations — Emission Point Summary A2
1{a) MSS Activities — Emission Point Summary A3
-- Routine Operations — Speciaied Emission Limits A4
< - MSS Activities — Speciated Emission Limits A-6
1{a) . | Routine Operation — Emission Point Parameters A-8
2 Routine Operation — Material Balance A-9
_ Rohm and Haas - Deer Park, RN:100223205 ’ - Air Penmnit Application
Proposed Boiler House Unit Expansion . Pagea-l '

September 2012




TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
Table 1{(a) MSS Emissions Point Sunumary

100223"05

PM 3.09 042
7 PMyq. 3.09 0.42
BH-2-5_MSSand {BH-2-5_MSS and {Boiler No. 5 MSS and PM 3.00 0.4
BH-2-6_MSS BH-2-6_MSS Boiler No, 6 MSS 1 i o
SO, 7.35 0.99
voc 2.83 0.381-
He 0.01 001
Pb 0.01 0.0t
Footnotes
EPIN = Emission Point Number
FIN = Facility 1dentification Number
Rohm and Haas - Deer Park, RN: 100223205 Air Permit Application
A-3

Proposed Boiler House Unit Expansion .

September 2012
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Table 2 - Boiler No. 5 and 6 Material Balance

This material balance table is used to quantify possible emissions of air contaminants and special emphasis should "
be placed on poential air contaminants, for example: If feed contains sulfur, show distribution to all products.
Please telate each material {or group of materais) listed. to its respective location in the process flow diagram by
assigning point numbers (taken from the flow diagram) to each material. '

LIST EVERY MATER.IAL INVOLVED IN| Point No. | Process Rate (1b§&u of SCFM) standard .
EACH OF THE FOLLOWING GROUPS | from Flow | conditions: 70 F, 14.7 PSIA. Check 5 5 g
Diagram appropriate colwnn at right for each 5 E =
’ process, % 2 TEU
-
1. Raw Materials — Input
Air ' i Up to 119,245 scfm / boiler X
Water 2 Up to 450,000 b/hr / boiler X
2. Fuels - Input
Natural Gas 3 Up-to 8,580.38 scfin / boiler X
N-Area Off-Gas 4 | Upto66.667 scfm/ boiler X
3, Products & By-Products — Qutput
Steam 6 350,000 Ib/hr / boiler X
| 4. Solid Wastes — Output
N/A : ' N/A ' N/A
5. Liquid Wastes — Output
N/A N/A : ) N/A
6. Airberne Waste {Solid) — Output
PM/PM;o/PM, 5, Pb, Hg 5 See Table 1(a) X
7. Airbore Wastes (Gaseous) — Ouiput
VOC, NOx, CO, 50,, NHy, HyS0, 3 See Table L (a) X
10/93
Rchm and Haas - Deer Park, RN: 100223205 ©.° - AirPermit Application

Proposed Boiler House Unit Expansion Page A-9 o i September 2012



Project Summary of Emission Changes
Proposed Boiler House Unit Expansion

e o A N O RN o e EE S
Total of Increases Only 147.25 54.84 27.48 2748 2748 279
PSD Significance Levels 160 40 25 15 10 L
PSD Significant Increase? YES YES' YES YES
PSD Netting Required?* ] YES YES YES
Site Contemporaneous Net T3D TBD TBD
PSD Significant Net Increase? TBD
NINSR Significance Leveis 5
JNNSR Significant Increase? YES

NNER Internal Praject Net N/A
NNSR Netting Regaired?” YLS
Site Contemporaneous Net ToD

" [NNSK Significant Met Increase? TBD

Fogtnotes:

'During the sechnical review, Rohm and Haas will submit final PSD contemporaneous netting tables for CO, NO,, PM, PM)q and PM, .
?During the techniczl review, Robm and Haas will submit final MNSR conterporaneous netting tables for NO, and VOC.

T

: . . Routine
" |BH-2-5'and BH-2-6 {BH-2-5 and BH-2-6 134.01 45,11 2706 2706 21.06 1.80 34.30 0.02 0.20
BLR-FUG2 BLR-FLIG2 0.03 347
’ Maintenance, Startup, and Shatdown
BH-2.5_MSS5 and |BH-2-5_MS8 and
B o ~ 5 "
BR-2-6_MSS BH.2-6_MSS 13.21 9.73 042 0.42 0.42 (.59 038 0.01

Pre—Praiect Actual Annual Emissions, tpy (24 month average}

if itis Smaller Tihnn the Actual

Routme

--|BH:2-5 and BH-2-6

BH-2-5-aud BH-2-6-

BLR-FUG2

BLR-FUG2

Maintenance, Startup, and Shutdown

BH-2-5_MSS and
" |BH-2-6_MSS

BH-2-5_.MS8§ and
BH-3-6_MSS

Routine .
BH-2-5 and BH-2-§ |BH-2-5 and BH-2-6 134.01 45.11 27.06 27.06 27.06 1.80 24.80 0.02 (.20
BLR-FUG2 BLR-FUG2 0.03 3.07
. ) Maintenance, Startep, and Shutdown
BH-2-5_MSSand. |BH-2-5_MSS and 5 y 5 .
1Br26 s BH2.6.MSS 1321 9.73 0.42 0.42 0.42 0.99 0.33 0.0l
Roftrn and Haas - Deer Park, RN: 100223205 Air Permit Application
Seplembar 212
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TABLE 6
BOILERS AND HEATERS

Type of Device: Boiler - Manufacturer: TBD

‘EPNs: BH-2-5 Model Number: TBD
CHARACTERISTICS OF INPUT
Type Fuel .Chemical Composition Inlet Adr Temp °F Fuel Flow Rate
P (% by Weight) (after preheat) {scfm* or Ib/ar}
' A Design Maximum
Natural Gas  Ambient verage e
_ Table B-2 Table B-2
AOG .
Table B-1 %3312?;‘:’;’? Total Air Supplied and Excess Air
(specify units) Average Design Maximum
: Table B-2 scfm Table B-2 scfm
Table B-2 .
abie 15 % excess (vol) 15 % excess (vol}
HEAT TRANSFER MEDTUM .
Type Transfer Medium Temperamrc °F Pressure (psia} Flow Rate {specify units}
{Water, oil, etc.} Input | Output Input 7 Qutput Aiferage Design Maxim
Water 235 750 800 615 230,000 lh/hr 350,000 Ib/hr

OPERATING CHARACTERISTICS

Ave, Fire Box Temp.
at max. firing rate

Firc Box Volume(tt.' ),
{from drawing}

Gas Velocily in Fire Box
{fifsec) at max firing rate

Residence Time
in Fire Box -
at max firing rate (sec)

TBD . TBD _ TBD . TBD
STACK PARAMETERS
* S1ack Diameters Stack Height Stack Gas Velocity (ft/sec) Stack Gas Exhaust
(@Ave.Fuet Flow Rate) {@Max. Fuel Flow Rate} Temp °F ' sefim
sof st _ , 50.5 ' 300 215,747 aciim
CHARACTERISTICS OF OUTPUT
Material . Chemical Compesition of Bxit Gas Relsased (% by Volume)
See Table 1{a}

| Attach an explanation on how temperature, air flow rate, excess air or other operating varizbles are controlled.

Also supply an assembly drawing, dimensioned and o scale, in plan, elevation, and as many sections as are needed to show clearly
the operation of the combustion unif, Show inferior dimensions and features of the equipment necessary to-calculate jn performance.

" #Standard Conditions: 70°F, 14.7 psia

Air Permit Application

Rohm and Haas - Peer Park, RN:100223205
- September 2012

Proposed Boiler House Unit Expansion
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TABLE B-1
FUEL SPECIFICATIONS

BOILER EXPANSION PROJECT
DEERPARK, TEXAS

Ethane (wi%) : 344
Propane (wi%) : . 1.04
n-Butane (wt%) : 0.32
i-Butane (wt%) ) : 0.22

n-Pentane (wt%} ) 0.22
i-Pentane {wt%) ' 0.21

Hexane (wt%) ' 0.37

Nitrogen (wt%) ] | ‘ 1.24
Carbon Dioxide (wt%) . ) 3.90
Typicel High Heat Value . 2251947 (Buu/b)

1,000.34 (Bw/scf)

1.2 N-

B

) ) o 1.38
Methane (wi%) : - 0.37
Ethane {(wt%?}. 0.09
Hydrogen Cyanide (wt%)- 0,012
Nitrogen (wit%) - 87.98
T Carhon Manoxide (wi%e) T T T R . L
Carbon Dioxide (wt%) : 1.55
Oxygen (wt%) ' 012
Ammonia (wt%),” ' - 0.001
Water (wt%) ) . ) C 046
Inerts (wt%) . 1.58
Typical High Heat Value 17263 3!1'23(98(113;:2‘?)

Rohm and Haas - Deer Park, RN: 100223205
“Proposed Boiler House Unit Expansion

- Page C-4

Ajr Permit Application
September 2012



Appendix D: Emission Calculations

Overview

In This Section  The following calcutations are included in this section:

Scenario Emission Source EPN Page
Boiler No. 5 and Boiler No. 6 BH-2-5 and BH-2-6 D-2
Routine :
' Piping Fugitives BLR-FUG2 D-10
Boiler No. 5 MSS BH-2-5_MSS D-13
MSS .
Boiler No. 6 MSS BH-2-6_MSS D-16

Rohm and Has - Deor Park, RN:100223205

Proposed Boiler House Unit Expansion

Page D-1

Air Permit Application

 -September 2012




FIN:
EPN:
Description:

BH-2.5 and BH-2-6
BH-2-5 and BH-2-6

Boiler No. 5 and Boiler No. 6

atysis _ .
o e B NS Y et Eﬁ%ﬁ
Hydrogen (Hy) NO 1.38 2.02 60,954.75
Methane (CHy) NOQ 89.05 037 1604 23.858.30
Ethane (C:Hy) NO 3.44 0.09 30.07 22,30%.69
Propane (C;Hg) YES 1.04 4409 21,644.08
n-Butane (a-CaHig) YES 0.32 58.i2 21,280.66
i-Butane (i-CyHig) YES 0.22 58.12 21,257.00
n-Pentane (n-CsHyo) YES 0.22 72.14 20,911.40
i-Pemtane (i-CsH o) YES 0,21 72,14 20,871.91
Hexane + {CqH,4+) YES 0.37 : 86.17 20.769.72
Hydrogen Cyanide (HCN) YES G.01 27.03 10,182.99
Nitrogen {MN,) NQ 1.24 87.98 28.0% .00
Carbon Monaoxide (CO) NG 6.46 28.01 4.343.41
Carbon Dioxide {CO4) NQ 3.90 1.55 44,01 0.00
Oxygen {Oz) NO 0.i2 32.00 0.00
Sulfur (5) NO 32.07 11,462.03
Sulfur-Dicxide (SC4) NO 64.06 2,043.79
Sulfur Tricxide (SOy) NO §0.06 876.70
Sulfuric Acid (H,S0.) NO 98.08
Armmonia {NH3) NO 0.001 17.03 9,671.61
Water (H.0) NO 0.46 18.02 0.00
Inerts NO 1.58 39.935 0.04
Notes: : ’

1. The hoilers can operate on either Natural Gas {NG) or a carmnb
2. The molecutar weights (MW) and high heating values (HHY) are based or Dow’s Physical Properties Data Sheels.

3. Inerts are assumed to have the properties of Argon.

ination of Naturai Gas (NG) and N-Area Absorber Offgas (AOG Offgas).
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FIN:
EPN:
Description:

Natural Gas/AOG Offgas Operation

Natura] Gas Fue! Fiow

BH-2-3 and BH-2-6
BH-2-5 and BH-2-6
Boiler No. 5 and Boiler No. §

B LR Pty el t 3,
Methane (CHi) §9.05 23,858.59 16.04 16,586.08 395.72 0.3985
Ethane (C:H;;) 3.44 22,301.69 30.07 640,51 14.28 0.0082
Propane (CyHy) 1.04 20,644 08 44.09 192,83 417 C.0017
n-Butane (n-C H,e) 0.32 24,280.66 58.12 60.06 [.28 0.0004
i-Butane (i-C;H;p) 0.22 2125700 58.12 41.73 (.89 0.0003
n-Pentane {n-CyH5) 0.22 20,911.40 72.14 40.81 0.85 0.0002
i-Pentane (i-CsH)o) 0.21 20,871.91 72.14 38.46 0.30 0.0002
Hexane + (CgH44) .37 20,769.72 86.17 68.43 1,42 0.0003
Nitrogen (Np) 1.24 - 0.00 . 28.01 230.09 Q.00 0.0032
Carbon Dioxide (CO,) 3.90 000 - 44.0% 725.83 0.00 0.0064
Total 100.00 22,51947 17.12 18,624.83 419.42 §.42
Footnotes: ' '

"Total Flow (1b/hr) = Maximum Boiler Capacity # 1,000,000 Btwhr / Fuel HHV (Buwlb)
*Fuel Flow (MMscf/hr) = Fuel Flow (Ib/hr) / MW (b/lbmol} * Standard Molar Yolume (scf/lbmol} / 1,000,000
*Typical Natura} Gas High Heat Value

1,000.34 Dinfscl

19 a
Carbon Dlox1de (COg) 33.02 koiMMBm 12.1,7’74 23 341,99 2 13
Carboa Monoxide {CO) 50.00 ppmvd .52 6.67
Mitrogen Oxide (NO,) 0N Ib/MMB1u 4,19 18.37
Particulate Matter {PM/PM,/PM; 5) 6.00 th/MMsef | 2,52, 11.02
Sulfur Dioxide (SO,} (Hourly} 5.00 gr S/100scf 5.99 -
Sulfur Dioxide (803) (Annual) 0.14 or §/100scl - 0.73 |
-~ Volatile @rganic Compounds {(VOE).-{ - - - 5.50{ -Ib/MMscf- - 2310 -16.10
Methane (CH,) 1.0E-03|  Ekg/MMBw' 233 10.22
Ethane (CaHg) 3.10 Eb/MMscf - 1.30 5.6%
Ammonia (NHz) 106.00 ppmve 09 0.81
Propane {C;Hy) 1,01 4.40
n-Butane (n-CyHq) - - Q.31 1.37
i-Butane (-CsH;0) e 0.22 - (.95
n-Pentang (n-CsH3) - 0.21 0,93
i-Pentane (i-CsHa} .- - 0.20 (.38
Hexane + (CgHyat) - = .36 1.56
Sulfuric Acid (H:S0,) (Hourly) 8§0, ---> $O, --=> H,80, 0.37 -
Sulfuric Acid (H;80,) (Annual) 8@, -—> SO; --> H80, - 0,20
Mercury (Hg) ) 0.0003 Ib/MMscf 1.00E-04 4. 77E-04}.
Lead (PB) 0.0003 Tb/MMscf 2.10E-04 9.18Eﬁ04
Footnote:

! Emissions catculated based on guidance per the EPA MRR, Subpart C (40 CFR § 98.30), dated October 30, 2009 Tier 1 Metbodology. Default emission
factors for combustion emissions of CQ; and CH, per Tables C-1 and C-2 to Subpart C of Pait 98.
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FIN: ' ' BH-2-5 and BH-2-6
EPN: BH-2-5 and BH-2-6
Description: Bailer No. 5 and Boiler Na. 6

Carbon Dlox1de (CO-.} 123 ’."74 23 541 91213 i23 724 2_1 54191213
Carbon Monoxide (CO) 3.74 16.39 30.59 134.0]
Nitrogen Oxide (NO,) : 10.30 45.11 10.30 45.11
- |Panticulate Matter (PM/PM,y/PM: 5) 6.18 27.06 611 2675
Sulfur Dioxide {SO,} (Hourly) 14.69 - 5.99 ~
Sulfur Dioxide (SO,) (Annual} - 1.80 - 0.73
Volatile Organic Compounds (VOC) 5.66 24.80 5.60 24,52
Mathane (CHy) 2.33 10.22 2.33 10.22
Ethane (C,Hy) . 3.19 13.98 26.10 114.32
Anmonia (NH,) 0.45 1.99 3,72 16.30
Propane (C;Hy) . . 247 10.81 1.01 4.40
n-Butasie {n-C.H,y) © 077 3.37 0.31 1.37
i-Butane {i-C;H,o) 0.53 2,54 022 0.95
n-Pentane (1-CsH)2) 052 . 2.29 . 0.21 0.93
Ji-Pentane (i-CsH,;) 0.49 216 020 - 0.83
Hexane + (Caygt) .88 3.84 0.36 1.56
Hydrogen Cyanide (HCN) - . © 3329 1442
Suifwiic Acid (H,SCy) (Hourly) 090 - 037 -
Sulfuric Acid (H.SC,) (Annual) - 0.11 - . 0.20
Mercury (Hg) 0.0003 0.00) 0.002 0.010
] Lead {Ph) ' ) 00005 0.002 0.004 (.018

Max:mum En‘IISSlOn Rate Summar
e =

Carbon Dlomde (COz) e 173 724. j3 . 541 912 13 NG OF, NG."‘\OG
Carbon Monoxide (CO) 30.59 134.01 NGIAOG
Nitrogen Oxide (NO,) © 1030 45.11 NG or NGIAGO
Particulate Matter (PM/PM,;y/PM, o) 6.18 27.06 NG
Sulfur Dioxlde (SO;) 1460 1.80 NG
Volatile Organic Compounds (YOC) 5.66 24.80 NG :
Methane (CH,) . 2.33 10.22 NG or NG/IAGO
Ethane (C;He) ' 26.10 114.32 NG/AGO
Aremonia {(NH3) 3,72 16.30 NG/IAOG
Propane (CyHy) 247 10.81 NG
n-Butane (0-CsH,p) . 0.77 3.37 NG

. li-Butane (i-C.;Hm) .53 2.34 NG -
n-Pentane (n-CsH,;) - 0.32 229 NG
i-Pemtane (i-CsH - ' 0.49 256 NG
Hexane + (Cgtla+) (.88 3.84 CONG
Hydrogen Cyanide (HCN} 139 1442 NG/AOG
Sulfuric Acid (H.50,) 0.90 0.20 NG
Mereury {Hg) 0.002 0.010 NG/AQG
Lead (Pb) 0.004 0013 NG!AOG
Note: :

- 1. Speciated emission rates for the boilers are conservatively based on the maximum entission rate from each operanng scenario.’
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FIN: BH-2-5 and BH-2-6
EPN: BH-2-5 and BH-2-6
Description: Bojler No. 5 and Boiler No. 6

Exemple Caiculations (continued}

Methane (CH;) Emission Rates:
Maximum Hourly Emission Rate (Ib/hr) = 1 x 10%-3 (metric tonvkg) * Hourdy Fuel Usage (MMscf/hr) * Default High Heat Value (M MBiuhcl’) -
* Default Emission Factor (kg/MMBiw) * 2,204.62 Ibfmetric ton * F0"6 sefMMsck
IbAs= 1 x 1043 metric tonfkg # 1.03 MMscffhr * 1.028E-03 MMBtufscf‘ 1.0E-03 kg/MMB * 2,204.62
Ib/metric ton * 1046 scf/MMsel
Ib/hs = 233 ‘
Annual Emission Rate (1py) = 1 x 1043 (metvic torvkg) * Annual Fuel Usage (MMscffye) * Default High Heat Value {MMBtw/scl)
* Default Emission Factor (kg/MMBLu) * 2,204.62 Tofmetric ton * 1076 scf/MMscl / ’_’,000 lb/short
on
tpy = 1 x 10*-3 metric ton/kg * 9,020 MMscf/yr * 1.0285-03 MMBuw/scf * 1 OE 03 kg/MMBtu #
2,204 62 Ib/metric ton * 106 scffMMscf / 2,000 ib/short ton
tpy = 10.22-

Ethane (C,Hy) Lmission Rales:
Maximum Hourly Emission Rate (Ib/hr) = Natural Gas Fuel Flow (MMscfrhr} * Emission Factor {Ib/MMscf)
’ Ib/hr= 1.03 MMsci/hr # 3,10 Io/MMsct -
Ib/hr = 3.19
Annual Emission Rate ¢tpy) = Maximum Hourdy Emission Rate (Ib/hr) * 8,760 hrfyr / 2,000 ib/ton
tpy = 3.19 Ib/hr * 8,760 hrfyr / 2,000 lbiton
tpy = 13.98

Ammonia {NH;) Emission Rates:
Maximun Hourly Emission Rate (Ib/hr) = Natural Gas Fuel Flow (MMsci/hr) * 1,000,000 scE/MMsct / Standard Molar Volume {scf/lomol} *
NH3 Molecular Weight {Ib/lbmel) * Emission Factor {ppmvd} / 1,000,000
Ibr= 1.03 MMscffhr * 1,000,000 scf/MMsct / 385,40 sef/lbmol # 17.03 tbflbmol * 10.00 ppmvd /
* 1,000,000 '
Ib/hr = 0.45
Annual Emission Rate (ipy} = Maximum Hourly Emission Rate (Ib/hr) * 8, 760 hr/yr £ 2,000 1b/ton

tpy = 045 Io/hr * 8,760 helyr / 2, 000 Ib/ion
tpy = 1.99

Propane (C;Hy) Emission Rates: (Note: Calculation methodology is the same for all speciated VOCs.)
Maximum Hourly Emission Rate (Ib/hr) = VOC Emission Rate (Ib/hr) * Nermal lized Propane Weight Percent (%)

Ib/he = 5.66 fb/hr VOC * 43.59 % Propane -
’ Ib/he = 2.47
Annual Emission Rate (ipy) = Maximumn Hourly Emission Rate (Wb/hr) * 8,760 hrfyr / 2,000 Ib/ton
tpy = 2.47 Ib/hr * 8,760 hrfyr / 2,000 Ib/lon
tpy = 10.81

Su!f’ur:c Acid (H.S0,) Emission Rates:
Maximum Hourly Emission Rate {Ib/hr) = Maximum Hourly 502 Emission Rate (ib SO2/hr} * Percent Conversion of SO2 o SO3 (%) *

Percent Conversion of $03 10 H2S04 (%) * H2504 Moiecular Weight (lo H2S04/1bmol) / SO2
Molecular Weight (Jb SO2/Tbmal)

thr= 14.69 1b SQO2/hr # 4,00 % ® 100.00 % * 98.08 {b H2504/1bmol / 64.06 [ SO2/ibmol

Ib/hr= 0.90

Annual Ermssmn Rme (lpy) = Annual 302 EII]JS.SIOII Rate (tpy) # Percent Conversion of S02 1o SO3 (%) * Percent Conversion of

SO3 to H2504 (%} * H2S04 Molecular Weight {Ib H"SO4."1bnm§) 1502 Moleculsr Weight (Ib

SO2/bmol)
tpy = 1.BO1py 502 *400% ™ 100 00 % = 08.08 tb H2SO4/bmol / §4.06 ib SO‘J!lbmo]
py= O.11
Lead (Pb) Example Cakeulation: (Note: Calculation methodology is the same for all metals.)

Mammum Houriy Emission Rate (Ib/hry= Natural Gas Fuel Flow (MMscf/hr} * Emission Factor (Ib/MMsef}
I/hr = 1.03 MMscffhr ® 0.0005 tb/MivIsct
Ib/he = S5.15E-04
Annuai Emission Rate (tpy) = Maximum Hourly Emission Rate (Ib/hr) # 8,760 hr!yrl 2,000 [b/ton
tpy = 5.15E-04 Ib/br ¥ 8,760 hr/yr /2,000 lb/ton
tpy = 2.258-03

“ Rohm and Haas - Deer Park, RN: 100223205 ' : _ Air Penmit Application
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EPN:
FIN:
Description:

BLR-FUG2
BLR-FUGZ
Piping Fugitives

Vaives Light Liquid 23 0.0035 100 0.0% 0.38
Flanges Light Liquid 63 0.0003 100 0.03 0.14
TOTAL 0.12 0.53
‘ADG Speciated Emissions

Hydrogen {H,) . 1.35% 0.00i7 0.0072

Methane (CH,) 0371% 0.0004 0.00194

Ethane (C;H.) 0.09% 0.0001 0.00047

Hydrogen Cyanide (HCN) 0.01% 0.00001 0.00006

Nitrogen (Ny) 87.98% 0.1056 0.46241

Carbon Monoxide (CO) 6.46% 0.0078 0.03395

Carban Dioxide {COa) 1.55% 00019 0.00813

Oxygen {0y} 0.12% 0.0004 0.00063

Ammonia (NHz} 0.001% 0.000001 : 0.00001

Waler (HL0) 0.46% 0.0006 (4.00242

Inens 1.58% 0.0019 0.00830

Total VOC 0.01% {.00001 0.00006

Vikves GasfVapor

Vajves Light Liguid 10 (.0035 100 0.04 0.15
ClFtanges T T T T T GasdVapar EINE 0.0029 100 009" 038"

Flanges Light Liguid 30 0.0005 100 0.02 0.07

Relief Valves 2 0.2203 100 0.46 2

TOTAL 0.68 3.00

[

Methane {CH,} i

Ethane (C2Hg} 0.22% 0.0065
Prapane (C;Hg) 3.45% 0.0236 0.1035
n-Butane (n-C Hp) 1321% 0.0836 0.3662
i-Butane (i-C4Hyp) 2.15% 0.0188 0.0825
n-Pentane (n-CsHya) 15.57% 0.1066 04668
i-Pentane (i-CsH,) £1.77% 0.0806 0.3531
Hexane + {CH 4t) 54.01% 0.3697 1.G195
Total VOC 99.76% 0.68 2.99
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FIN:
EPN:
Description:

BH-2-5_MSS
BH-2-5_MSS
Boiler No. 5 MSS

61, 862 12 4, 175 69
Carbon Monoxide (CO) 97.85 6.60
Nitrogen Oxides (NG,) 72.08 4.87
Particulate Matter (PM) 3.09 0.21
Particulate Matter (PM;p) 3.09 0.21
Particulate Matter (PMa ;) - 3.09 0.21
Sulfur Dioxide (80,) 7.35 0.50
Volatile Orzanics (VOC) 2.83 0.19
Methane (CH,) 1.17 0.08
Ethane (C,Hg) 1.60 0.11
Mercury (Hg) 0.0001 0.00001
Lead (PB) 0.0003 0.00002

Typlcai Heat Value of Na-tural Gas ‘

Btua/scf .

THours/Bvent-- - foe oo o e

1 000 34
515.00 {MMBtu/he
Heat Tnput per Boiler 551 MMectr
Number of Stariup Evenls. 5.00 |Evenis
Number of Hours per Starup event 24.00 |Hours/Event
Duration of Startup Events 120.00 {Hours/ Year
Number of Shutdowns 5.00 [Events °
- Number of Hours per-Shutdown Evenr--— (- - -3.00
Duration of Shuidown Events 15.00 |Howrs/ Year
Molecular Weight of Sulfur (S} 32.07 |1b/Ibmol
64.06

Ib/lbmol

Molecular Weight of Sulfur Dioxide (505)

Cm bon Dlomde (CO:}'

kglMMBtu

Carbon Monoxide (COY I6/MMBtu
|Nitrogen Oxides (8O 140.00[T/MMsc?

Particuiate Matter (PM Total)’ 6.00/1b/MMscf
Sulfur Dioxide (S0,)° 5.00|grain /100 scf
Volatile Organics (YOC) 5.50|b/MMscf
Methane {CH.) 0.001 [kgMMBitu
Ethane (C;Hg)’ 3.10|iI/MMsct
Mercury (H g)7 0.0003 | To/MMscf
Lead (Pb)’ 0.0005]I/MMscf
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FIN: BH-2-5_MSS

© EPN: -BH-2-5_MSS

%’@C :ﬂjrfmﬁ 7 sk R AT
Carbon Dioxide (CO,) 61,862.12 463.97
Carbon Monoxide (CO) 97.85 .73
Nitrogen Oxides (NO,) 72.08 0.54
Particulate Matter (PM/PM,o/PM.5) 3.09 0.02
Sulfur Dioxide (SO3) 7.35 "0.06
Volatile Organics (VOC) 2.83 0.02
Methane {CH,} . 1.17 0.01
- |Ethane (CHy) ' 1.60 0.01
Propane (CsHg)® 1.23 | 0.01
n-Butane (n-CHof' 0.38 0.003 |
i-Butane (-CH ol 0.27 0.002
n-Pentane (n-CsH;o) 0.26 0.002
i-Pentane (i-CsH ) 0.25 0.002
Hexane + (CgHl, ) 0.44 0.003
Mercury (Hg) 0.0001 0.000001
Lead {Ph) 0,0003 | ' 0.000002

Description: ~ Boiler No. 5 MSS

Shutdown
e

R

Fooinotes
b MSS hourly emission rales are based or: the maximum emission rates from startup er shutdown activities.

MSS annual emission rates are based on the total aanual emissions from boiler startups and shutdowns. Starup
and shutdown emission rates are calculated using the maximum hours required for each event and the average
nuenber of MSS events that will occur each year. ’

2 CO, andl CHy cmiss.i(m factors are from Tabje C-1 in Subpart C of Part 98.

~# 00 ernission Tacto is frony historical boiler data, -

4 NO, emission Factor is from AP-42 Chapter 1, Section 1.4, Table 1.4-1 for large boilers with low NOx buimers.
* PM emission factor is based on vendor data. This emission factor is also used to colculate emissions for PM,,
and PMy 5.

¢ SOg emission factor is based on the maximum potential sulfer content in natural gas.

7 Ewmission factars for PM, VOC, methane, ethane, mercury, and lead are from AP-42, Chapter 1, Section 1.4.

® The speciated VOC ensission rates are calculated using the normalized VOC composition of natural gas and

- multiplying that percent by the calculated VOC emigsion rate.

? There are no NH; and HCN emissions during planned stanup and shutdown events, because the absorber

off-gas fine and SCR are shut-off during these events.
1% Rohen and Hass will minimize the frequency and duration of the boiler MSS acti_vilics.'
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- TIN: - BH-2-6_MSS

EPN: BH-2-6_MSS
Description: Boiler No. 6 MSS
Typical Natural Gas Speciaticn

R R ey R

Methane (CH,) 9.05%
Ethane (C.Hg) 3.44%
Propans (C3Hy) 1.04%
n-Butane (n-C;H ;) 0.32%
i-Butane (i-CyH,g) 0.22% .
n-Pentane (n-CsHyp) ‘ 0,22% "
i-Pentane (i-CsH,») 021%
Hexane + (CgH 4 +) 0.37%
Nitrogen {No) 1.24%
Carbon Dioxide {CO») ‘ 3.90%

Emission Rate Calculations

Lead (Pb) . 0.0003

Rohm and Haas - Deer Park, RN: 100223205
Proposed Boiler House Unit Expansion
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61,862.12 371173 |
Carbon Monoxide (CO) ) 97.85 5.87
Nitrogen Oxides (NO,) ) 72.08 4,32
Particulate Matter (PM/PM o/PM, 5) © 3.09 0.19
Sulfur Dioxide (SO,) 7.35 0.44
Volatile Oreanics (VOC) 2.83 Q.17
_|Methane (CHy) 117

Ethane (C;H,) . . 1.60 Q.10
Propare (C;Hg)s ) . 1.23 0.07
n-Butane (n-CyH )" 038 0.02
i-Butane (i-CoH,0)" 027 0.02
n-Peatane (0-CsH ) ‘ - 0.26 0.02
i-Pentane (i-CsH )" : - 025 0.01
Hexane + (CgH, )" : 0.44 0.03
Mercury (Hg) . 0.0001 0.00001

0.00002
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