


Commenter ID Redacted

I}.S. PNSTAGE™
II!IIIIIII PnT

LAKE JhE EUN TRt ] ]
“‘ ““ | m ||l p 4/( A

HMDUNT
1000 ' ‘ o “93@4
75202 _ nungsazg 02

FT‘QQ? o) T® v~ 54\ o

POSTAL SERVICE

Brad Toups
A 'Permr\—s Sec”(‘\oﬂ (6PD- R)

i s EPR, Reqion G
g‘*’ %5 Ro SS  Avenu<., Suite laoco
_m: BchaS Te)(as TE A0 A | |

f”ﬂﬂ!j:li:iim:ﬂi; _:J-ff”h::;;!i;i;[i-m;h}'m”}'tf:,

US EPA ARCHIVE DOCUMENT



i,

©

RECEIVED - 6PDL
AR PLARHING SEC.

Rrad Toups , EPA 1 er10 PH 603

Rd‘ G(‘e&h'\\m;qe_ qa.s PSSV awr Qua\.‘t‘i‘v

[
permit Yor The Dow Chem\c_cl Combcmy

L»\Qh*r \‘\Vdrocar{)cn No '~'-7\ P\cm"v i

P!‘ODOS&A Pecmit PSD-TX~-1338- G-HG— :

Tht Dro’:loﬂecl arored\' CoNsists o

G
new e:\"\'\\/ l&ne_. pro AL&CJ\"\.GI\ ¥CLC. 1 N,

Y
c,oﬁ§1<”r_tﬂ3 o‘\: (_3) Steam CT‘C&CK\QQ

Furneoces aﬂc\ r‘e/\a‘\-e_z\r u:\"l\'i“\*i&id.'

1 \Nive. 0 F'(‘ee:oor‘\’ T
Cou\r\"'r\/

'_;c;,‘é\_ 1(]\\1‘\(-"\" (o W\\\Q_S ¥f‘0i‘f\ “rl’\Q_

Dro?mce& E-\-‘\\/ lehe_ Cr‘ac.kat";

et

to PSSO review Tor +he i‘)o\\uﬂ-@n‘\:

GRG'c, s the Drole.d Wil resueWt in

\r\(rpa«‘er\, qreen \\m;q{, ch_g €M {ssten s

Yor ~he SFac\\\ \—\/

E?P& 5"\ou\c& C(A,r\r‘e.,S.S '\‘hg¥o\\oWLﬂc

commenyts GJ\C\ Cihuf‘s“‘iohs ‘t“ﬁ—',‘ ‘\*l\ts'

?ro’u‘.)oqo (l e:\-—h\r lene c_(‘acke,l" -

Has EPR \ookéc\ c_\nsv&\u al ‘\*hp

mu\+\ D\L c—h Q_mu."_a\ \ﬁ d \AS‘\‘(‘\/

-%CO(QQ’\*& ac\NG o0
! =X S N '

n "\‘hgs SamL.

. ae O o_né !! , ] .I:\ E !

© e ————

ck\gm\ca& ?\'M‘VS cbi\)e_t*cc.\‘\.ﬁc an

. S| i
&m‘t\%?ﬂg_"_%mg.m_\ﬂoggeﬁ- qases (_ Cs-ﬁG-’g) f |




b,

e,

%BPQ‘LOT‘\\Q o s (Ln..u‘rel'\*“\[ d&sxgm 29
Sevese- NoMN —aXaimment Xor @mne_,

B(‘GC\ \csuDS ) EPA

+Re, GHG PSB A~ Cermit Yor *\—hw

DO\J\J Chem LCCL\ CDMFCLT\\/ L\ a\\‘\‘

\—\-\!Aro cal hom Ne b | P{a.n.'\* ,

?5D~ TX - 1338 -GHG

(W{Haaﬂ‘l'l nue&\—' B

For‘ e X am:)Le.) t+he pro 30&6(\ Fr\pebor“{- |

LMG— PF@‘VPU\"MM\" P‘ar\"- w\m,—\\ is

To \\-e \Su\\-\-’ a‘bp_o;\' - 2 \'Y\\\'t’_.S c\owlﬁ

3
"H\p Co a A w\(\ Bém\’\"r c&:ow‘r l 5 ™M tens

oY CO,. . Plﬁase, look o t'\e__ Cummu\a“\‘tve

€¥\¥\£c¥‘ QJF Q&A{hq CLI‘\O"V\'\Q ™~ D\'\O l'€r+

N‘\lc‘\ Pml&s G’HG)S—‘ CO\\ wagj: |

| i YNe M Ppack on Py b\t&\"\‘ﬂa\+\\?
@) Ask DOW Chemica Co. Wl\\lf Yhevw

NOoW  sanf *—\'\cd:- el RN ‘roo eX')encéfo

o do !F—c\\r " baon copure a.gé %llga

e e e

Ripe thhe CO, +o "b"_gnbw\/ ar the |

H\ag{ﬂncf F\e_\(\ xnr N MCoVabv

{
dn ‘\)(\Q_F)OW ?e..rmf\‘ P\'DD\\C.CA*\O!\

c\c&-\ec& AL /a%/l:k b2l <+a’(‘&z\

MY e \P\i‘be_\\ne_, Wda.g Co_ﬁsﬁ'l\ucﬂ(\ ;

Q@h\\u\"% Besoucced onwng omd

G’x{)et_‘a'\*e_s G COQ Plaﬁ\\ﬁ‘a ‘\‘“"\(M\-— hqc

i

a +er L al TV Dolf\‘\\ e T \'\'*CLS"\‘\ nczﬁ F‘Le \A,.

and LS cza\\ou\— “ T ML YToom _a

re,sczbnahﬂ Ale ~inn Yo DOW F(\Q@oﬁ‘\*




EPA  oust base ts BACT decisicrny on
e average <ost e¥Foctivenest P
o% Ces c.g\é, w\\/ DOW Non\'\r- ? \P& k s

Te Read TowpS L.PP\

e PSD*’TX \5&8 = GHG— |
_\\owauej\ 4\"‘\0\& is ﬂo exis\-mq coﬂﬂe_cj‘ron ;
\:or \—\'LJL Dtbe\ld\—& ¥o“‘ \-ka,q—\-u\crc
CEaid --D&n‘-\ut\\[l Green P‘mg\u\e_
I‘F Dow/ Fmebor”F \Alam-*\c o (S\prmsﬁ
_C_O-,v,\ in__the air, W‘\\lf don't they |
‘ool( \ﬂ“\‘t) consttuct™ing ‘H\Lgblap\me?'
| A meni tor o\ eW\\Sgton Dom*s
| o Ahe Dow Chemical “E“\-‘\\rl-eu\L
Cracker, nr

o P lws \FPQ&DO\*‘\— LN G- cg_\So' ﬂ‘c_x'.c&S‘
"\‘D ’Dl'bf ~\-\'\€\r C—On Yo f\pr\\\um, gﬁ
\AL e D oW CHQM\C,&\ a.r\A,
-\iL.NG- looK 1nto __o_‘_*__\f\ ¥u.nétﬂq hie
P\De..—\u\é Conme.cxion ? \e“’\ccb \Mou.\ci
-'.,;.f_{h& Cost be Tor thic D\be_\u\e
exten ston ? Also, whet are he COo
*“'-‘j;__raae C.(.LDCL\B \\-\—\es N Braroria ot
Mhet wodld e leaice risk s be Nr
*i'”;f’?'_f:{‘h\\.A\i\q N Cast ouetlie So\@\v -XFQP “d
C_(") Skaraac_ T Plecse, o x D\czn(—\ N PN |
fuq A-\\ ¢ , ot _
R‘\Q\VS(C , Xor *\-’hé
T\"‘T\\n\ @D'\‘\r)h;') ¥c>'r‘ "\‘)4'\42_ DVO’L@SQ

[ (‘aé(\\ﬁc: '\g:ut-('\acoq oy “D\I\I.S L\‘\C"‘ 9
Commenter ID Redacted
Fac \[\*\~V

| 'ﬂ ‘c\anks # i




Brazonia County is currently designated severe nonattainment for ozong,_l and is currently

designated attainment for all other pollufants. The nearest Class | area, at a distance of more than
500 kilometers, is Breton National Wildlife Refuge. The plot plan for the Dow Freeport LHC-9 ,
facility is depicted in Attachment A. The facility location map is here: -
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4.1.4 Step 4: Evaluate the Most Effective Controls

4.1.4.1 Carbon Capture ond Storage

CO; capture is a relatively new concept. In its March 2011 PSD 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 1 of a top-down BACT analysis for GHGs”. (Footnote 1 pg 17}

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 oit 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 furnaces. Other potential absorption and membrane technologies are currently
considered developmental. : ‘

Dow is evaluating CCS for the proposed project based on technological, environmental, and
economic feasibility.

Table 4-1 Technical Feasibility of CCS Technologies

Capture and Post-Combustion Y
Compression Pre-Combustion N
' Oxy-Fuel Combustion N
Industrial Separation {natural gas processing, N

ammonia production})
Transportation Pipeline. .~ Y
Shipping . Y
Geological Storage Enhanced Qil Recovery (EOR) Y
Gas or Oil Fields ' N
Saline Formations N
Enhanced Coal Bed Methane Recovery (ECBM) N
Ocean Storage ' Direct Injection (Dissolution Type) N
_ Direct Injection (Lake Type) N
Mineral Carbonation | Naturai Silicate Minerals N
Waste Minerals N
Large Scale CO, Utilization/Application N
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and the high volume stream would need to be transported via pipeline to a geologic formation
capable of long-term storage.

The capabilities for CO, storage in the vicinity around Freeport are early in development, and
there is tenuous commercial viability and demonstration of large-scale, long-term CQO, storage;

- therefore, the capital and legal risks.of building infrastructure solely for CO, storage from this

LHC-9 project are unreasonable.t'Ho'w‘everﬁif a pipefine 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 Dow Freeport. The Denbury Green Pipeline that crosses the
Galveston Bay area is located approximately 60 miles from Dow Freeport and the Hastings Field
EOR site is approximately 47 miles from Dow Freeport; however, there is no existing connection
to the pipeline for Hastings Field and currently the level of anthropogenlc sources of CQ; in the
Green Pipeline being sent to Hastings Field is minimal.

Other potentiat 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
Partnership’s (SECARB) Cranfield test site located in Adams and Franklin Counties, Mississippi
and is over 400 miles away from the proposed project site. Therefore, assuming that it is
eventually demonstrated to indefinitely store a substantial portion of the farge 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 {Footnote 4} per inch-diameter per mile. Thus, the high cost of CO, transport via
pipelines 50 miles or greater in length renders it infeasible for the proposed project.

€O, 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 (EQR) sites and saline formations exist in

- Texas, Louisiana, and Mississippt. The Sautheast Texas enhanced oil recovery {(EOR} reservoir

and other geologic formation sites are all early in development and there is tenuous commercial
viability and demonstration of large-scale, long-term CO, storage; therefore the capital cost and
legal risks of building infrastructure solely for CO, storage from this LHC-9 project are
economicaily 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 Guif Coast as well as for shipment throughout the United

States via pipeline. To replace this critical active storage with long-term CO, sequestration
would necessarily 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 CQ, is the Southeast Regional Carbon Sequestration

Partnership’s (SECARB) Cranfield test site located in Adams and Franklin Counties. Mississippi

) “ Denbury, Green Pipeline Projects, available at himiwww denbury.comComonateResponsibilityPipeline-Projects/arcen-pipeline-
L projectidefltasp {fast visited October 10, 2012},

.The Dow Chemical Company:. Page21 : PSD-Greenhouse Gas Permit
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cracking feed, except for the steam utilized in downstream processes. The steam produced by

_ the cracking furnaces will be sufficient to cover any increased energy needs.

Process off-gas from LHC-9 operations will be used as fuel in LHC-9 furnaces, distributed
within the site low pressure fuel gas system, or used for off-site hydrogen recovery. Electricity
and steam will be provided to the proposed facility from existing production units, 3rd party
facilities, and existing tie-lines.

‘Pownstream Impacti)

The primary producis produced at the LHC-9 facility (ethylene and propylene) will be used as
feed stock for other existing units at the Dow Freeport site gL transported via pipeline to existing
underground storage caverns and exported off-site to other consumers.

By-product streams as well as off-gas from the LHC-9 unit may be routed to existing facilities at

the site for product recovery and energy recovery. The Dow Freeport site is a highly integrated
chemical manufacturing complex. This integration allows product and by-product streams to be
processed by downstream plants resulting in efficient and low-cost production capability.

———]

Wastewater generated by the unit will be routed to an existing on-site wastewater treatment
facility, The wastewater discharged from the site wastewater treatment plant will not vary from
other discharges already managed by this facility; therefore, no new pollutants will be treated or

discharged.

@ l Sources of GHG emissions at the LHC-9 facility \

While there are over40 individually listed emissions units at the site, only 15 of those are
potential‘sources of GHG emissions.‘Therefore, the remainder of this review addresses only

these 15 sources. The sources (Facility Identification Numbers, FINs) and their corresponding .
Emissions Point Numbers (EPNs) are listed in Table 1.

Table 1. GHG emissions sources of LHC-9
EPN FIN ' Description
0C2H121 OC2L9H121 Ethane Cracking Furnace, F-121
OC2HI122 OC219HI22 | Ethane Cracking Furnace, F-122
OC2H123 OC219H123 | Ethane Cracking Furnace, F-123
OC2H124 -OC21L9HI124 | Ethane Cracking Furnace, F-124 (gJ FLL(\ Qe S
OC2H125 OC219H125 !} Ethane Cracking Fun_nace, F-125
OC2H126 OC2 LOH126 | Ethane or Propane Cracking Furnace, F-126
OC2H127 OC21L9H127 | Ethane or Propane Cracking Furnace, F-127
OC2H128 OC219H128 | Ethane or Propane Cracking Furnace, F-128§
OC2TOX OC2L9TOX LHC-9 Thermal Oxidizer (LHC-9TOX)
0C2C597 OC2L9F597 Low Pressure Flare, F§-597
) . OC2F5961 OC2L9F5%6 Pressure Assisted Flare, GF-596
| ocaru2 OC2L9FU2 | Process Area Fugitives )
0C2CT936 OC2L9CT936 | Cooling Tower CT-936 Heat Exchanger System
0OC2GE1 OC2L9GE! -Backup Generator No. 1 .
OC2GE2 OC2L9GE? | Backup Generator No. 2 ";\ﬁﬁerc‘\‘o“S

Dow LHC-9 PSD-TX-1382-GHG Statement of Basis
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