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AMERICAN BOTTOM CONSERVANCY * ENVIRONIVIENTAL INTEGRITY
PROJECT

J:llne14,2007

Illinois EPA,
Heming Officer,
l02l N. Grand Ave. E., P.O. Box 19276,
Springfi eld lL 627 I +927 6
Via email rachel.doctors@jllinois.gov

REr Proposed Permits for ConoeoPhillips Wood River Refinery, Application Nos.
0605005 and 06110049; I.D. No.: 1I9090AAA and 119050AAN

Dear Hearing Officer:

The Amerioan Bottom Conservancyl and the Environmental Integrity Projecf
(Cornmenters) zubmit the following comments on the proposed pemrit for
ConocoPhillips Wood River Refinery (Wood River) for a Coker and Refinery Expansion
(CORE) Project. We have serious concerns about the refining oftar sands, both in terrns
of upstream impacts of extraction (see comments submitted by Pembina Institutg which
we e.ndorse and incorporate into our comments) and in temrs of potential emissions from
the refining process itself, and from the increasecl emissions from tailpipes ofvehicles
using fuel produced from tar sands.

We have identified severa.l deficiencios that must be rernedied before Illinois EPA.issues
ConocoPhillips Wood River permits for the CORE Project-

1. Before issuing a final permit, Commenters request that lllilois EPA address
the deficiencies raised by Julia May in the attached tecbnical anallsis. These
deficiencies include:

rFailure to undergo PSD review for SO2 emissions;
rFailure to require appropriate controls on flaring;
rFailure to look at altematives to the dangerous Delayed CokeE
.Failure to examine the Greenhouse Gas mncems from this Project;

I American Bottom Conservancy is an Illinois not-for-profit organization rrrurking lo protect &e people aud
resources oflllinois.
2 The Enviromsntal Integrity hoject is a nonpartisan, nonprofit organization established in March of2002
by former EPA enforcement attomeys to advocate for more efe.ctivs euforcem€nt of eirvironnredal lax's-



J .

Because the CORE Project is located in a nonattaimeirt area for ozone, Wood
River is required to offs€t its Volatiie Organic Matter e'lrrissions increases.
According to the draft permit, Wood River will utilize emission reductions
from'?ermanent Shutdown of Facility." Draft Pemf! 3.2.3.b.i. However, the
facility is not identified in the draft pemrit' At the public hearing the
enYirorsrental director for the Wood River Refinery indicatetl that
ConocoPhillips planned on purchasing e,mission reduction credits from a
compaay located in Missouti. It is vital to ensure that ConocoPhillips use a
proper baseline and oaly we legal offsets that meet all of the requirements in
Illinois Admin. Code 35:203.303. Illinois EPA must analyze these offsets and
provido the informalion to the public to ensure that the community does not
bear the burden ofWood River's expansion. Ia addition, as detailed in Julia
May's comments, ConocoPhillips has drasticaily underesfimated the increase
in Voiatile Orgaaic Mattet from the Project and thus Illinois EPA must require
additional offsets.

Illinois EPA has not fuI1y analyzed the cumulative imPa.cts fiom the
ConocoPlillips CORE project. The CORE Project will use feedstock from
Canadian tar sands, which is dirtier and has highet levels of aromatics,
paraffins, and cycloparaffins, and produce significantly higher parti-culale
srnissions. [Source: Oil Sands Chemisty and Engine Emissions Roadmap
Workshop, attached, a report issued as the result of a workshop held by the
U.S. Department of Energy, Natural Resources Canada and the National
Research Council of Canada Jrme 6-7 , 2005 . The workshop brougbt together
experts from engine and fuels tecbnology, refining, the oil sands indusbry and
other related indutries. Among the findingis: there is still a lack of
understanding ofhow oil sands-derived fuels impact the performance of
emission control devices, such as soot filtors, NOx and EGR system
performance. See also a rccent report from the Natural Resources Deferse
Counoii, the Western Resolrce Advocates, and Pembina Institute, which
discusses issues surrounding the refiniag of Canadian tar sands' Available at
http://www.mdc-org/energy/drivingithome/contents.aspl. Further' spthetic
cnrde oil derived fiom upgradir:g ofoil sands differs from conventional light
crudes in hyrlrocarbon-t1pe composition (parafFns, cycloparaffns and
aromaics.) In addition, it contains more middle and heavy distiilates and it
has a substantially higher proportion of cyclic hydrocartrons than conventional
crudes. Despite these differences, trlinois EPA has not analyzed the impact on
the Greater St. Louis-Metro East ozone or PM2.5 nonattainment area (nor
included the higher emissions in tleir modeling) due to the inctease in
errissions from the use of the refined product, i.e. tailpipe eriissions Until
Illinois EPA fullv analyzes the impacts from refining oil from Canadian tar
sands as weil as the impacts from use ofthe refiled prodircts. Illinois EPA
should not allow anv facilitv to refine Canadian tar sand oil'



4. The Endaogered Species report submitted by ConocoPhillips is inadequate.
ConocoPbillips' consultant, Trinify Consultants, r$ed what appears to be an
inappropriate model for the deposition modeliog and the follow-up
waluation--using one for hazardous waste combustion facilities ratler tlan
for the refining of tar sands. In adclition the data used in the model appears
not to be for tar sand feedslock, but for existing feedstock Illinois EPA must
not issue this permit until ConocoPhillips has properly studied the impacts of
this Project on endangered and threatened species.

Before iszuing a fnal permit for rle CORE Project Illinois EPA must remedy the current
deficiencies in the draft permit

Karla Raettig
{^}1^6'}*raL1:"-- &U)
KathyAidria

Counsel
Environmerrtal B$egrity Froject

President
American Bottom Conservancy

I



June 14, 2007

Illinois EPA,
Hearing Officer,
Re: ConocoPhiilips CORE project,
1021 N. Grand Ave. E., P.O. Box192'16,
Springfi eld, IL 62'1 9 4-921 6

RE: Proposed Permits for ConocoPhillips Wood River Refinery, Application Nos.
0605005 and 06110049; I.D. No.: 119090AA4 and 119050AAN

Dear Hearing Officer:

In addition to American Bottom Conservancy and the Environmental Integrity Project, ,
the attached comments are submitted on behalf of the Illinois Chapter of the Sierra Club.'
Thank vou for vour attention to this matter.

Sincerely,

Karla Raettig
Environmental lntegrity Project

' 
The Sierra Club is a national organization working to prctect the Nation's clean air and clean watel and

our national herilage. The Sierra Club has over 700,000 members nationwide, including 26,000 in Illinois.



Julia Mayt Environmental Consultant

lrzz C"llege Al'e,, Berkeley, CL g47o5
ima]'(dsbcglobal.net, 5ro/ 658-z59r

Re:

June 14,2007

Illinois EPA,
Hearing Offrcer,
1021N. GrandAve. E., P.O. Box19276,
Springfield, IL 627 9 4 -927 6

Via email rachel.doctors@illinois.gov

ConocoPhillips Wood River COR-E Project (Coker and Refinery Expansion);
New Source Review Permit Application

Dear Hearing Officer,

Thank you for your attention to this massive refinery expansion. The ConocoPhillips
Wood River (CORE) Project represents a major new direction in U.S. refinery operations
due to the plans to drastically modify the refinery in order to begin importing heavy
Canadian tar sands directly for American use. The CORE Project is a test case of this
new and highly polluting trend for permanent modifications to U.S. refineries, which will
lock in the use of dirtier feedstocks and highly intensive energy use for decades to come.
(Tar sands oil production also causes severe impacts in Canada, including degradation of
pristine boreal forest, discussed in other comments on this Project.) This Project requires
extremely careful evaluation due to the hazardous nature of the Project and long-term
implications. The Project also requires careful evaluation of the existing commitrnents of
ConocoPhillips to clean up the refinery due to past environmental violations independent
of this expansion.

I was asked to review the permitting documents due to my engineering background
and pollution prevention experience evaluating oil refinery expansions for the past 20
years.' I reviewed the CORE Project Application, draft proposed Permit, and associated
documents and found the lollowing:

. This refinery is undergoing modifications and expansion for the purpose of
processing cheaper, dirtier crude oil, with resultant increased local and
global pollution and hazards that will lock in dirtier refining for decades.

'Biographical Summary: B.S.Engineering, University ofMichigan, 1981, National Semiconduclor,
Design Engineer: 1981-1985, Communities ior a Betler Environment 1987-2003: Lead Scientist, Clean Air
Prognm Director, Private Consultant 2004-present: Techdcal assistance on refinery environmental issues
to refinery neighbors and trade unions inside and outside of Califomia. Main focus since 1988 -

evaluating oil refinery air pollution sources, identif ing refinery pollution prevention options, project
altematives, proposing refinery regulatory options, providing technical assistance to community
organizations. 2006-2007 - Hired as consultant to the South Coast Air Quality Management Disfict
regulatory agency (Los Angeles region) to provide technical assistance to local community organizations to
evaluate South Coast (Los Angeles region) refrneries aud identifr achievable further reduction measures.



Dirtier crude oil inputs (with more carbon, higher sulfur content, and more heavy
metals) mean more intensive refining in the dirtiest processes in order to crack the
heavy, long hydrocarbon molecules into gasoline and diesel, and to remove
increased su1fur contamination. This necessitates high-energy use (with huge
increases in emissions ofgreenhouse gases such as CO2 that are entirely
unmitigated) and results in much greater presence of contaminants within the
refinery, causing increased local hazards. The CORE Project will inctease the
potential for upset conditions and associated emissions due to the higher
temperature processing, high-pressure cracking, hydrotreating, coking, sulfur
recovery, and other processes.

The CORE Project hides pollution increases for the new Project behind
credits for pollution controls separately required as a result ofpast Clean Air
Act violations. Pollution controls for two highly polluting existing FCCUs
(Fluid Catalytic Cracking Units) should have been put in place long ago to bring
this refinery up to par with most refineries in the U.S. The new dirty crude and
refinery expansion Project should be evaluated separately from the required
pollution controls, which address past violations.

Even after the Wet Gas Scrubber SOx reductions, ConocoPhillips Wood
River will have higher SOx emissions than the average California or Texas
refinery.

The CORE Project does not meet federal and local regulatory requirements
for achieving the lowest emission rates, best available controls and other
requirements, especially for flares, Many additional safeguards and
requirements for further reducing emissions from the Project and applying LAER
(Lowest Achievable Emissions Rates), BACT (Best Available Control
Technology), and additional PSD requirements (for Prevention of Significant
Deterioration of air quality) should have been applied.

ConocoPhillips has applied to be allowed to operate during breakdowns
when pollution controls are not working, undemining the effectiveness of
proposed controls. This is especially harmful when the tar sands inputs and other
Project components are highly likely to increase upset conditions at the refinery.

The CORE Project has the potential to greatly increase dangerous accidents
at the refinery due to the use of a Delayed Coker, found by EPA and OSHA
to present severe hazards even when Best Practices are used. These hazards
include fires, releases oftoxic fumes, Carbon Monoxide, toxic dust, Hydrogen
Sulfide (H2S), hot geyser eruptions ofpetroleum coke, and severe dangers to
workers including bums and asphlxiation.

There are many additional clear hazards from this Project, but the Project
application failed to provide basic information, and did not provide sufficient
time for analysis ofhealy metal and other pollutant impacts ofcoking, analysis of
PM2.5 emissions and secondary formation of PM 2.5 caused by increased Project
emissions of SOx and NOx, application of Best Available Control Technology for

Commenls J. May on CctnocoPhillips Wood River Expansion 6/ I 4/07



additional refinery sources, etc. A few of these issues are listed at the end of this
comment.

The broader impacts of the use of Canada tar sands in the U.S. should have
been required as part of a consideration of alternatives. These should have
included the overall impacts of additional coking, additional energy use,
additional hydrogen use, additional sulfur recovery, additional flaring, refinery
and pipeline accidents, additional use ofcoke as fuel in power plants, impacts of
pipelines for tar sands, and differences in impacts on regional air quality in the
final refinery products of gasoline and diesel products and their use in vehicles
(due to new inputs at the refinery). As extensive as this list is, it is not by any
means complete. These impacts and long-term implications are severe when
considering added criteria, toxic, and gteenhouse gas emissions, as well as
deshuction ofland and water resources, and impacts on people, plants, and
wildlife in tle U.S. and Canada.

The CORE Project hides SOx increases behind credits for
pollution controls required separately due to past violations

ConocoPhillips SOx emissions are amonq the worst

The Table below from the CORE Project applicalion touts a reduction of 11,168 tons
per year in SO2 reductions due to the CORE Project.'

T3SI,{' IS-1, TOT.{L liET ErJrSSlo:!5 I{CRL{sES

I.

Cnteria
Palhrkr$

Total l"et
Elxrs91&!1s

hrrcase (toas"!r)

Major Modificatian
l lrfe<hotd

{tos*}rl

PsD
Follut* s

NOx {5.8} 4C

co 9?7.: 100

Pll (154.4J :3

FMro (334.1) l )

sol (1!,168.3) ,{0

NAI{SR
Folhmts

NOx i13.si '40

voM 170_3 40

CORE Project descriptions seem to play up the reductions in SO2 emissions from the
new project (also frequently referred to as SOx), as a wonderful attribute of the Project.

' Coker arul Refinery Expansion (CORE) New Source Review Permit Applicslion Amendment,
ConocoPhillips Wood River Refinery, Facility ID 119090AAA, Originally Submitted May 12, 2006,
Revised October 17, 2006, page E-l
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However, the important issue is why these emissions were so high to begin with (and also
so high after the Project is implemented). Comparing other oil refinery SOx emissions
shows that most refineries in the U.S. don't have emissions even approaching those ofthe
applicant. The CORE Application gives baseline SO2 emissions from just two refinery
sources (6,077.6 tpy from FCCl and 5,389.9 from FCC2)' totaling 11,468 tpy.- Small
additional SO2 emissions are also listed for a few otler sources. (The total SO2 baseline
emissions for the Wood River and Distillation refinery are not provided on this chart in
Appendix C. There may be additional sigrificant SO2 emissions from these facilities
from parts of the refinery that are not included as part of the refinery expansion which
should be provided to the public as part of the Project description and for consideration of
altematives to the Project.)

Online data (compiled below) is available for comparing SOx emissions fiom the
Project applicart with other refineries in Texas, tlle San Francisco Bay Area, and the Los
Angeles region (all areas of intensive refining activity). The Califomia Air Resources
Board provides data for each separate refinery as listed below:

Shell Martinez t6'7 |
Chewon Richmond

Benicia 641 I
Tesom Martinez 2647
ConocoPhillips Rodeo 368
Av€mge SF Bry Area Relineries 2532
Total SF Bay Area Reflnerles 12,662

BP West Coast Prod. LI,c Carson r221
Che\,aron Products Co. El Segundo

Exxon Mobil Oil Corporation Torrance

Ultramar Inc Wilmington 605
ConocoPhillips Company Wilminglon 486
ConocoPhillips Company Carson 202

Equilon Enter., LLC, SH Wilrnington 186
Av€rag€ South Coast Relineries 683
Total South Coast Refinedes 4779

' Fluid Catalytic Cracking Units
* Table C-l; CORE Project Emission Increases Summary 101706.pdf, fiom Application Appendix C

:&ab =SF&facid =&dis :&city :&fsic :&fname :&fzin :&chapis_s!rly=&gE&k&!d-,
spreadsheet attached as Exhibit A

pol=SOX&co :&ab :SC& :&ciw_=&fsic_=&fname :&fzip,_&qhspi!_!4ll-k!d,

spreadsheet attached as Exhibit B

Comments J. May on ConocoPhillips llood River Exp.tnsion 6/14/07



The 2005 data above for oil refineries (wilh Standard Industrial Code or SIC 2911)
shows that in the San Francisco Bay Area, the average SOx emissions for each oil
refinery was abofi 2,532 tons per year (tpy), far lower than the ConocoPhillips (CP)
Wood River refinery baseline SOx emissions of 11,468 tpy (from FCC1 and FCC2).
(These Bay Area refinery SOx emissions have since been reduced due to reductions in
flaring emissions.) The total emissions from the entire Bav Area resion (with its five
refineries) reports SOx emissions at 12,662 tpy in 2005, which is the same order of
magnitude as the emissions from just the CP Wood River facility from its two FCC units.
Furthermore, the Wood River refinery reported baseline (1 1,468 tpy) is over twice the
SOx emissions reported for the entire Los Angeles reqion's several refineries (about
4,779 tpy for tJ;,e LA region).

These two regions in Califomia contain most of the state's refineries. For comparison
between the CP Wood River and tlre large capa_city Califomia oil refinery, the BP South
Coast facility has crude oil capaciry of 260,000' barrels per day (bpd) and 1221 tpy of
SOx listed above (both 2005 data). CP Wood River has approximately 306,000 bpd
crude oil capacity, with about 1 1,468 tpy of SOx, making CP Wood River's SOx
emissions almost 8 times higher than BP's emissions per barrel of crude oil processed.o

The State ofTexas also provides online refinery SOx emissions data for 2004,e which
averaged about 1,985 tpy for each separate oil refinery listed (facilities with oil refinery
SIC 291 1). Taking an average by adding refineries together with the same name and
same County but excluding the single highest emitter in the State gives an average of
1786 tpy, again about an order of magnitude lower than CP Wood River facility. Only
one refinery in the entire State ofTexas (Phillips 66) had reported emissions similar to
the Wood River facility. Any way you look at it, CP Wood River's environmental
performance is extremely poor for SO2 emissions compared to almost any refinery in the
State of Texas.

' Environmental Statement, BP West Coast Products Company LLC, Carson Refinery, Updated 612112006
http://wv1,v.bp-con/liveassets/bp_intemet/globalbp/STAGING/global assets/dolvnloads,A//verfied site_rep
orts,T,l_America./Carson_200 5.pdf
' (11,468 tpy of SO2 from ConocoPhillips Wood Rivers / 306,000 bpd crude oil capacity) I (1221 tpy BP
SO2 / 260,000 bpd crude oil capacity) = almost 8 times higher
'From Texas Comrnission on Environmental Quality, entitled: Wednesday, September 20, 2006, 2004
State Sum, Soned by SIC Code, filename: Texas Pt Source Inventory sorted by SIC, pdfattached as
Exhibit C, hnp://www-tceq.state.tx.us/assets/public/implementation/airlielpseisums/03ss_sic.

MOTIVA ENTERPRISES, L.L,C. PORT ARTHUR PLAN'T JEFFERSON 256

DIAMOND SHAMROCK REFINING CO LP MCKEE PLANTS MOORE t999

MARATHON PETROLEIJM COMPANY LLC TEXAS CITY RtrFTNERY CALVESTON 187

VALERO REFININC COMPANY TEXAS COMPLEX 68 7 8 NUECES 2422

VALERO REFINING.TEXAS LP VALERO MFINING COMPANY NUECES 339

SHELL O[ CO DEER PARK PLANT HARRIS 25'75

WESTERN RBFINING COMPANY EL PASO RIFINERY EL PASO 22

Commenls J. May on ConocoPhillips Wood River Expansion 6/14/07



\ryESTERN REFININC COMPANY EL PASO REFINING EL PASO 434

TRIGEANT, LTD, TRTCEANT LTD NI,TCES 174

LYONDELL CITCO REFINING LP LYONDELL.CITGO HARRIS 505

VALERO REFINTNG TEXAS LP HOUSTON RTFINERY HARRIS 3678

DELEK REFINING LTD DELEK ryLER REFTNERY SMITH 914

FLINT HILLS RF,SOURCES LP WEST REFINERY NT'ECES 92

VALERO REFINING CO TEXAS TEXAS CITY REFINERY CALITSTON 359

CITGO REFINING & CITEMICAIS CO LP WEST REFINERY NUECES 174

CITGO REFINING & CHNMICAIS CO CORPUS CHRISTI REFINERY NUECES |]40

ALON USA LP BIG SPRING REFINERY HOWARD 3122

DIAMOND SHAMROCK REFINING CO THREE RTVERS LIVE OAK

PASADENA REFINING SYSTEM PASADENA PLANT HARRIS 1438

CONOCOPHILLIPS CO SWEENY RiFINERY
PE'IROCHEM

BRAZORIA 2280

DLXONMOBIL OIL CORP BEAUMONT RTFINERY JEFFERSON 7499

TOTAL PE'IROCHEMICAIS USA INC PORT ARTHUR REIiTNERY JEFFERSON 167

PHILLIPS 66 CO BORGER REFINERY HUTCHINSON 11786

KOCH PETROLEUM GROUP LP CORPUS CHRISTI EAST NUECES 82

BP PRODUCTS NORTH AMERICA INC TEXAS CITY REFINERY GALVESTON 5208

EXXONMOBIL CORP EXXONMOBIL REF & HARRIS 1670

PREMCOR REFINING GROUP VALERO PORT ARTHUR REFINERY JEFFERSON 3170

All this data demonstrates that the existing CP Wood River facility is far out of line in
environmental performance for SOx emissions. The reduction in SOx from the CORE
Project is not an innovative action ahead of its time, but a basic necessity to bring the
refinery out of the ranks of the worst facilities. Furthermore, these long overdue SOx
reductions are being used to cover up increased emissions due to the new plans for
importing cheaper, dirtier, more sulfurous crude oil from Canadian tar sands, when the
SOx reductions should have been done on their own merits and considered seoaratelv.

Even after SO2 reductions by Wet Gas Scrubbers. the facilitv still has hish SO2

Even after the reductions from the CORE Project are achieved, the total emissions
rate for the sources listed in Project Application Appendix C Table C-1 is 1891 tons per

Commenls J. May on ConocoPhillips llood River Exp.tnsion 6/14/07



o yg4!-qf!.QL'o The Table does not provide total SOx for all refinery sources, only
emissions from individual sources in the project, so the total for the refinery may be even
higher. When compared to tie average SO2 emissions for refineries in other regions, the
CP Wood River facility after the reductions will have larger SO2 emissions than the
average refinery in Texas (with 1786 tpy). This Texas average included adding separate
Texas facilities together with the same name and same County (which increases the
average),, and included all except the very worst single faciliqr in the state. (That Texas
refinery which emitted 1 I,786 tpy, is a major outlier compared to all refineries listed by
the state, as shown in the table above.)

Thus even after the addition of the Wet Scrubbers on the FCCUs to reduce SOx
emissions, CP emissions (1891 tpy) will still be larger than the averages for either the
States ofTexas (1,786) or Califomia (l,601 tpy), and also higher than the largest
Califomia refinery (BP with I,221 rpy). ConocoPhillips Wood River therefore cannot be
considered to provide the best controls for SOx, or even to meet the average rate of
conkol, after the proposed SOx reductions.

ConocoPhillips SOx reducticns usine Wet Gas Scrubbers are alreadv required
because ofa Consent Decree with EPA based on past environmental violations

CP was required to put in pollution controls (including the Wet Gas Scrubbers which
are the source of the SOx emissions reductions from FCCU unitsrr) because the U.S.
EPA and state agancies alleged past and continuing environmental violations at CP
refineries, including the Wood River facility, according to the Consent Decree settlement
reached with ConocoPhillips:

Wereas, the United States alleges, upon information and belief, that COPC has
violated and/or continues to violate thefollowing statutoty and regulatory provisions:

1) Prevention of Significant Deterioration . . . for heaters and boilers and fluid
catalytic cracking unit catalyst regenerators for nitrogen oxide ("NOx"),
sulfur dioxide ("SOt"), carbon monoxide ("CO", and particulate matter
("PM").

2) New Source Performance Standards ("NSPS") . . . for sulfur recovery plants,

fuel gas combustion devices, and fluid catalytic cracking unit catalyst
regenerators; . . .

5) New Source Performance Standards . . . for sulfuric acid plants;

r0 The total ofemissions listed for the sources at the refinery after the CORE Project in Appendix C Table
C-l is not provided (only the chanee in emissions is listed), however, the column entitled
"PotentiallProjected Actual Emission Rate (tons/1r)" provides emissions expected after the CORE Project
for individual units, which totals on the Table to 1891 tons/w.
' ' United States of America and the States oflllinois. Louisiana and New Jersev. Commonwealth of
Pennsvlvania and the Northwest Clean Air Agency v. ConocoPhillios Comoanv; Civil Action No- H-05-
0258, entered by the District Court for the Southem District ofTexas on January 27, 2005 (Consent
Decree), page 53

Comments J- May on ConocoPhillips lVood River Expansion 6/14/07



The Consent Decree states that ConocoPhillips may not take credit for reductions
achieved through the Consent Decree requirements, which include the Wet Gas Scrubber
installations on the FCCUs. It then purports to allow ConocoPhillips to:

utilize emissions reductions from the installation of controls required by this
Consent Decree in determining whether a project that includes both the
installation ofcontrols under this Consent Decree and other construction that
occurs at the safi1e time and is permitted as a single project triggers major New
Sourc e Rev i ew re quirements ;

CD, fl262(d). However, this provision of the CD is clearly contrary to the Clean Air
Act, which expressly prohibits the use of emissions reductions required by the Act as
offsets. CAA $173(cX2). ConocoPhillips should not be allowed to use emission
reductions generated by compliance with the consent decree as offsets for this Project
because the emission reductions are required to bring ConocoPhillips into compliance
with the Act. To the extent that the CD violates the Clean Air Act, it is invalid.

Without takins credits for Wet Gas Scrubbers. and including realistic SOx flare
emissions. the CORE Proiect shows S02 increases & triqeers PSD for S02

Ifreductions from other Projects were separated and not credited to the CORE
Project, all the increases due to the CORE Project would become more apparent, and
would result in major increases of SOx, especially when including flaring emissions
missing from the evaluation, exceeding the PSD (Prevention of Significant Deterioration)
lhreshold of 40 tpy.

The Appendix C Table C- I finds that the CORE Project results in a reduction of
1 1,132 @yof SO2 emissions (decreases of 5,909.6 fromFCC1 and 5,221.9 from FCC2).
If these reductions (which are the result of the Wet Gas Scrubbers added to the facility
required by the Consent Decree) were separated and not.credited to the CORE Project,
the Project would result in a reduction of 36 tpy of SOx. '' Furlhermore, when sources of
increased SOx from flaring, missing from the application are included, hundreds oftons
per year or more emissions from flaring are added due to the Project. These are
described later in this comment. These emissions can be prevented by installing BACT
and LAER for new flares and for existing flares, which will process additional gases due
to production increases. However, as currently proposed, the Project SOx increase
exceeds 40 tpy, and triggers PSD for SO2, requiring BACT evaluation and
implementation for new or modified sources emitting SO2.

To the extent the decreases listed for other'Contemporaneous" reductions for other
projects were or will be canied out due to previous consent decree requirements or other
requirements of the Clean Air Act, they are not allowable for use as offsets. IEPA should
provide the public with a detailed evaluation of this issue and historical review ofreasons
for these contemporaneous projects in order to clariS the potential illegal use ofoffsets

' t  I 1 , 1 6 8 -  l  t , l 3 2 :  3 6 t p y o f s o z
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by ConocoPhillips for this Project. The offsets listed in the previously cited Appendix C
to the application lists tle use of offsets from contemporaneous projects of 1,580 tpy SOx
at startup of"FCCU-3 and DU-2 LC Startup", and additional offsets of 1,585 tpy from
contempora.neous projects when the CORE Project is finalized. These offsets add up to
3,165 tpy ofSOx.

In order to clearly evaluate the CORE Project and altematives, it is important to look
at its impact without the offsets by Wet Gas Scrubbers which are not allowable under the
Clean Air Act (11,132 tpy), and separately from offsets of3,l65 tpy SOx fiom other
Projects. In this light, the actual project by itselfwill result in emissions increases of
3,129 py ofSOx, without including the hundreds oftons per year of additional SOx that
flares can emit due to this refinery expansion.

The 25 ppm SOx limit does not represent BACT and should be further tiehtened

The draft permit requires CP to meet a limit of 25 ppmvd SOx on a 365-day rolling
average basis and 50 ppmvd on a 7-day rolling average basis, at 0o% 02, pursuant to
Paragraphs 5'7 and 60 of the Consent Decree. However, a teview ofBACT achieved in
practice and documented through a project performed in cooperation with the US EPA, .^
the University of Texas, and the Texas Commission on Environmental Quality (TCEQ),"
found that the Valero facility in Corpus Christi, Texas met a 20 ppm limit in 2003, as
shown through continuous emission monitors. This would represent a20%o fixther
reduction in SOx from the FCCU units if applied compared to the 25 ppm limit
(assuming 0% oxygen) which should be required for the Project.

Deseriptiorr:
Valero determined that drastic reductions of SO2 and particulate emissions from the
Fluid Catalytic Cracker Unit (FCCU) could be achieved. Il'ith a new technologically
advanced scrubber, emissions are less than the maximum allowed bv fedral and state
regulations" [sic]
P2 Application:
This scrubber design, hy Belco Technologies Corporation, incorporates a patented
spray tower absober followed by afiltering module and then a hydrocyclone water
droplet separatrsr. The emission control technolog,, exceeds EPA and TNRCC 'BACT'

criteriafor SO2 and particulate reductions. The project has reduced Valero's
allowable emissions of SO2 from 178 ppm to 50 ppm. In addition, particulate
emissions are 43'% lower than EPA's nan source performance standards for FCCU's,
and have been veri/ied by independent testing.

" "The Southwest Networkfor Zero l\aste is q group ol environmental prolfessionals dedicated to finding
money-saving oplions for consewing our nalural resources. We are a collaborative ploject of the U.S.
Environmentql Protection Agenc!, the University ofTexas, antl regional enironmental agencies. Together
we work to identif! pollution prerention oplions fctr ktrge <tnd small businesses as well as consumers. " .
This entry for technology installed at Valero Refining, Submitted 2003, Corpus Christi, TX, Contact: Allan
Schoen, Phone: (512) 289-j286, attached as Exhibit D
httpfZqwy.zerow*stenetwork. orglsuccess/stow, cfm? StorvID:3 5 3 &Re gionalCenter:
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II.

E nvir onme ntal B enefits :

On-line continuoas SO2 monitors demonstrate the unit can teat FCCU JIue gas to less
than 20 ppm SO2. The opacity is consislanlly below 20%' [emphasis added]

Flaring operations don't meet CO BACT and VOM LAER
requirements nor federal requirements to prevent routine flaring

The CORE Project will build 2 new flares and increase the use of existing flares.
Flares from the Project are subject to the following:

. BACT is required for flare CO emissionsr Flaring operations of the CORE
Project cause emissions of Carbon Monoxide (CO). The CORE Project
exceeds PSD thresholds for CO, therefore Best Available Conhol Technology
(BACT) is required for new and modified CO sources, including flares.

r LAER is required for flare VOM emissions: Since the facility is in a non-
attainment zone for ground level ozone, flare VOM (Volatile Organic
Material) emissions are subject to Lowest Achievable Emission Rate (LAER)
because they cause the formation of ground-level ozone.

r Federal prohibition on routine flaring requires prevention methods to
minimize SOx emissions: A U.S. EPA Enforcement Alert'n found that

Frequent, Routine Flaring May Cause Excessive, Uncontrolled Sulfur
Dioxide Releases, Practice Not Considered 'Good Pollution Control
Practice,'

May Violate Clean Air Act

. . . EPA investigations suggest that fldring frequently occurs in routine,
nonemergenq) situations or is used to bypass pollution control equipment.
This results in unacceptahly high releases of sulfur dioxide and other
noxious pollutants and may violate the requirement that companies
operate their facilities in a manner consistent with good air pollution
practices for minimizing emissions. "Good pollution control practices
include: ' Procedures to diagnose and prevent malfunctions;

Unfortunately, none of these requirements are met by the CORE Project. The
application failed to provide the necessary analysis on available methods including but
not limited to installing sufficient compressor and backup compressor capacity to
rigorously prevent and minimize entire flaring events and thus achieve maximum
controls and lowest emissions from flaring. Such methods minimize all pollutants
including CO, VOM, SOx, NOx, PM, CO2, and potentially heavy metals, PAHs, and

'o EPA Enforcement Alert, yol.3, Number 9, October ?000, attached as Exhibit E,
http://*wrv.epa.gov/compliance/resources/newsletters/civil/enfalert/flaring.pdf
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dioxins fiom flaring, and are in operation at otler refineries such as the Shell Martinez
Califomia refinery described later in this comment. Furthermore, the CORE Project did
not require readily available flare monitoring methods which would accurately identiff
flare emissions.

Proiect CO flaring emissions do not meet BACT requirements

The Project Summary provided by the Illinois Environmental Protection Agency
(IEPA) finds: "

The proposed CORE Project triggers the PSD permitting requirements due to the
potential CO emissions increase. The nao and modified units that will contribute
to the increase in CO emissions include . . .

o  Twonewf la res . . .

As part ofa PSD review for CO emissions, a Best Available Control Technologt
@ACD analysis is required, . . . First, the BACT analysis must inclade
consideration of the most stringent available technologies, (i.e., those which
provicle the <'mdximum degree of emissions reduction"). [emphasis addedJ

However this PSD review for CO emissions failed to evaluate the most sffingent
technologies available, which prevent entire flaring events and thus achieve the
maximum degree of emissions reduotions (see Shell Martinez refinery discussion later in
the comment).

The CORE Application also incorrectly evaluates technically feasible control options
and BACT for CO as follows:

7,3.3 ELIMINATION OF TECHNICALLY INFEASIBLE CONTROL OPTIONS
There are no technically feasible CO control options for lhe new and modifedflares.

7.3.4 RANKING REMAINING CONTROI OPTIONS BY CONTROL EFFECTIVENESS
There are no technically feasible CO control options for the new and modifiedJlares.

7,3,5 COST EVALUATION
There are no technically feasible CO control options for the new and modifiedflares,

7.3.6 SELECTION OF BACT
As was previoasly dhcassed, therc are no technically feasihle CO control options for the new
and modifietl flares. Howeve\ it is still necessary lo evaluate BACT emission limits for CO.
All but one of the BACT emission linrits shown in the RELC establish only poand per hour
and ton per year limils. However, such limils are not fidnsfemble to olher units. Therefore,

tr Project Summary for Constnrction Permit Applications.frou ConocoPhillips Wood River Refinety aud
ConocoPhillips Wood River Products Terminalfor a Coker and Refnery Expansion (CORE) Project,
Illinois Environmental Protection Agency, page 10
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ConocoPhillips ptoposes a CO emission limit of 0.37 lbs/MMBtu for the new and modiJicd
Jlares page 7-9 [emphasis added]

These statements are simply wrong. Other refineries have put in place technology
and operations which minimize flaring emissions by preventins flarine events. Such
preventative methods were not evaluated for the CP Wood River permit. Rigorous
monitoring has been put in place to demonstrate that the number of flaring events and
total annual emissions are 1ow compared to other refineries (as described in more detail
later in this comment).

The Project Application also states:

Due to the inherent design of aflarc (i.e., the pilot gas exhaust does not pass
through a duct or stack), it is not possible to use any posl-combustion air
pollutant control devices. Farthemorc, no process changes that woald reduce
the CO emissions ertsl Since the flares seme as VOM control devices in an 8-
hour or,one non-ultainment area, their operation is necessary. Therefore, no CO
control technologies exist for the new flares. page 7-9

This statement is again wrong in concluding that there is no way to reduce CO
emissions from flaring and at the same time to reduce VOM emissions. This statement
concludes that either the VOM must be bumed in the flare or else emitted to the
atmosphere when in fact, recycling VOM back to the refinery fuel gas system will
prevent both VOM and CO emissions. Preventing flaring events completely or
minimizing the quantities of gases bumed in the flares is the best method to prevent both
VOM and CO emissions and all other flaring emissions (including CO2). Such methods
were not evaluated at all in the CORE Project application.

The Application section 7.3 evaluation is also incorrect in proposing a CO emissions
limit of 0.37 lbs/MMBtu as BACT. While it does not appear that the IEPA is applying
the 0-37 lbs/MMBtu limit proposed by ConocoPhillips as a permit conditions,lhis is what
CP is requesting. ln case IEPA is still considering this limit or has somehow included it
in its calculations underlying the basis of other pemit limits, the following comments are
offered urging IEPA to reject such a notion.

The 0.37 lbs/MMBtu CO emissions limit proposed bv ConocoPhillips is nonsensical
and unenforceable

The 0.37 lbs,/N4MBtu proposed limit is actually an average emission factor used by
EPA for estimating the amount of CO emissions per BTU of gas burned when flaring
occurs. This emission factor has nothing to do with BACT. Such a limit would allow
unlimited hours ofroutine flaring at this average rate, and by definition is not the best
available technology but is instead the average calculated emission rate, for CO
(averaged over all refineries) when flaring occurs.
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Carbon monoxide emissions during flaring occur due to combustion inefficiencv,
which is a varying factor. If a flare was 100% efficient in combusting the fuels in the
flare, all the VOM fueling the flares would be bumed into CO2, and there would be no
CO emissions at all. Flare efficiency varies according to the quality of the gases bumed,
the capacity of the flare gases, how well the flare mixes the fuels and air, flare exit
velocity, wind conditions, etc. Combustion efficiency can vary from extremely
inefficient (down to only 60% ofVOM combusted, or even lower) up to over 99%
efficiency, where most of the VOM is combusted into CO2.

Regulators in Texas and Califomia require that combustion efficiency down to 93%
be used for calculating flare emissions when gases routed to the flare have a low BTU
content instead of the 98Yo frequently used. While most flare emissions calculations
assume high effrciency at about 98% or more, many studies show that combustion
effrciency can go down very low, down to the 49%;o or even 300/0, as discussed in the
attached comment by Dr. Phyllis Fox to ,h" 91,{QMD on the Draft Bay Area flare
monitoring rule just before its adoption.'o This means that combustion efficiency varies
from low, to average, to high flare efficiency. The ratio of emitted CO, CO2, VOM, etc.,
also varies. Choosing EPA's average CO emissions factor (related to average
combustion efficiency conditions) as a replacement for BACT is like picking the average
emissions fiom an automobile and calling it BACT for car emissions. This is an apples
and oranges comparison and frrndamentally illogical.

There is no way to enforce the 0.37 lbs,A4MBtu CO emission limit, since it is by
definition an emission factor and not a measurement. The only way to measure whettrer
the CORE Project flares meet this limit would be to use Optical Sensing with high{ech
computerized light beams which detect chemicals emitted above the flare stack hundreds
of feet in the air by detecting light wave frequencies. Experimental measurements of
some flare gases have been done through Optical Sensing, but tlis far from a
standardized system is highly specialized and rare. (The State of Texas set up an
experimental program to evaluate whether such optical systems could be used to measure
gases from flaring which was not completed. ) Regardless, no such system has been
proposed by ConocoPhillips in this case to enforce the 0.37 lbs,MMBtu CO emission
limit. It would be extremely convenient for ConocoPhillips to have an emission limit that
is by definition already met no matter how many tons of pollutants are emitted by the
flares, since the limit would bv definition always be equal to the amount of emissions
calculated.

Proiect VOM flaring emissions do not meet LAER requirements

The Project Summary also finds:

The proposed CORE Project triggers NA NSR pennitting requirements for
VOM emissions since the refinery and the terminal are located in a non-

t6 COITIWNTS on Regulation )2, Miscellaneous Standards of Performance, Rule 11, Flare Monitctring at
Petroleum ReJineries, Draft (April 7, 2003), Preparcdby J. Phyllis Fox. Ph.D., P.8., DEE, Consulting
Engineer, Berkeley, CA, April 16, 2003, pages 9-12, attached as Exhibit F
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attain nent area for ozone. The new and modifted units that will contribute to
the increase in VOM emissions include:

. Two newflares, (page 15)

The RBLC dutabase states for past permits thal since tlares are themselves
VOM control devices, no additional control ofthe VOM that is generated
throagh the combustion ofpilot fuel gas is necessary. Therefore, no additional
VOM control technologies are necessary for the hoo new Jlarcs. (page 19)

This statement incorrectly implies that the main source of VOM from flaring is due to
the refinery pilot flame, that this source should be the main source evaluated for LAER
requirements, and that no otller flare emissions source need be evaluated for LAER.
While pilot and purge gasest ' are significant sources of emissions, they are not usually
the largest source. The largest source of flare VOM comes from the additional VOM
gases routed to the flare when the flare is in use. Since flares do not have perfect
combustion,, a certain portion of VOM escapes combustion and is emitted to the air.
Flares on the average are usually considered to have a combustion or destmction
efficiency ofVOM ofabout 98% with good combustion conditions. In that case the
remaining abottt 2%o of VOM routed to the flare escapes combustion, and is emitted to the
air.

Two percent may sound small, but since flares are sized to handle huge volumes of
gases,2o/o of VOM emitted to the air can equal dozens of tons of VOM, and the same
flaring event can emit dozens more tons of other pollutants (such as CO and SOx) in one
day. See my attached comment to the Bay Area Air Quality Management District
(BAAQMD) before the adoption of the flare control Regulation 12 Rule 12. This
comment chafts huge flare evsnts which occurred at individual refineries before the
adoption ofthe Bay Area flare control rule required flare prevention and rigorous Flare
Minimization Plans.r8 The highest flare event charted occurred at the ConocoPhillips
Rodeo Califomia refinery, at 70,000 lbs of SOx in one day. Numerous other events are
documented based on required monitoring data with dozens oftons of pollutants each in
one day.

Therefore the statement above that "since flares themselves are VOM control devices,
no additional control of the VOM that is generated through the combustion of pilot fuel
gas is necessary" is doubly inaccurate. The Lowest Achievable Emissions Rate will be
the rate that prevents flare events entirely, rather than buming VOM but still emitting
large portions of it to the atmosphere. Title 35 of the Illinois Administrative Code''
describes LAER reouirements as follows:

" Flare pilot gas kceps thc flarc pilot flamc running and flare purge gas makes sure that oxygen does not
enter the refinery fuel gas system. These gases are used continuously even when the flare is not being used
to bum refinery gases. so these gases can cause significant emissions ofVOM and combustion products.
'" Comnents on Proposed BAAQMD Regulation 12, Rule[2, Miscellaneous Operations, Flqres at
Petroleum Rcfineries. Julia May. 4/13/05. attached as Exhibir G
'' Title -15: Enviroffncntal Protection, Subtitle B: Air Pollution, Chapter Ii Pollution Control Board,
Subchapter a: Permits and General Provisiors, Part 201, Permits and General Provisions, Subpart C:
Requirements lor Major Stationary Sourc€s in Nonattainment Areas,
tp://www.ipcb.state.il.us/documents/dsweb/GerDocument-1 1 907/
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Section 203.301, Lowest Achievable Emission Rate

a) For any source, Iowest achievable emission rate (LAER) will be the more
slringent rate of emissions based on the following:

1) The most stringent emission limitation which is contained in the
implementation plan of any state for such class or category of
stationary source, unless it is demonstrated that such limitation is
nol achievable; or

2) The most stringent emission limitation which is achieved in
pructice by sach a class or calegory of sUtionary source, This
limitation, when applied to a modiJication, means the lotoest
achievable emissions rate for the new or nodified emissions units
within the stationar! sourca In no event shall the application of
this term permit a proposed new or modified stationary source to
emit any pollutant in excess of the atnount allowable under an
applicable new source performance standard adopted by Uniled
States Environmental Protection Agency (JSEPA) pursuant to
Section 111 <f the Clean Air Act and made applicable in Illinois
pursuant to Section 9.1 of the Act.

b) The owner or operator ofa new major stationary source shall
demonstrate that the control equipment and process measures applied to
the source will produce LAER

The CORE Application failed to evaluate LAER achieved in practice by refineries
which rigorously apply flare prevention methods. The Shell Martinez Califomia refinery
has documented its methods to achieve very low flarine emissions in a Flare
Minimization Plan.

The draft permit limits blend emissions from new flares and other sources so that no
total separate flare BACT or LAER emissions limits are provlded

The draft permit conditions for section "4.7 Flares" gives the following emissions
limits within the flaring section. However, these limits include more than just flaring.
"DCUF" below refers to the Delayed Coker Unit Flare, which may include other units
related to the Coker. "HP2" below includes HP2 H-1 (Hydrogen Plant Heater 1), CWT
24 (presumably Cooling Water Tower 24), HP2F (Hydrogen Plant 2 Flare), and HP
Fugitives (Hydrogen Plant fugitive emissions). Unfortunately, the flare emissions are not
provided separately, so it is impossible to tell exactly what, if any, flare emissions have
been calculated for the CORE Project for BACT and LAER for flare CO and VOM
emissions. No snecific flare limit has been set.
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4.7
4.7.6

FIares
Production and Emission Limitations

Emissions from the affected units shall not exceed the following
Iimits. Compliance with the annual limits shall be detetmined

from a running total of 12 months of data:

Emission Unit
Emissions (Tons/Tear)

CO NO, SOt VOM PIvI/PMto
DCUF 24.3 4.5 644.5 4.1
HP24 147.9 246.8 127.2 24.8 45.6

* Notc: HP2 includc.s HP2 H-l CWT 24 HP2F and HP2 62Fugitives. (page

The Project must provide a clear and complete Project description and provide permit
limits for the individual sources to ensure that each one meets required BACT and LAER
provisions.

One new flare is lacking steam or air assist

The draft permit conditions shown below state that the HP2 Flare is non-assisted (either
with air or steam). Steam or air-assisted flares are considered basic for providing good
mixing and to increase combustion efficiency. Non-assisted flares should not be
considered to meet BACT requirements.

Enission Unit
Descnption

DCUF New Coker Flare, Steam-Assisted
HP2F New HP-2 Flare. Nonassisted

There are numerous proven methods for nreventing flaring events and lowering
ernissions which were not evaluated for the CORI Proiect

Proven methods for reducing the number of flaring episodes and the quantity of gases
bumed in the flare and thus reducing all flaring emissions include: 1) adding sufficient
compressor capacity to ensure that gases are recycled in the refinery gas recovery
system for fuel (especially imporlant when the refinery is being expanded so that more
gases will be produced that will end up in the flare ifnot prevented), 2) installing
backup compressors so that if one flare compressor fails or is unavailable for any
reason, the backup system is in place and flaring is prevented in unanticipated
circumstances, 3) slowing vessel depressurization so that during planned shutdown
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gases do not overwhelm the gas recovery system, 4) permanently fixing equipment
that repeatedly malfunctions and causes repeated, unnecessary "emergency' flaring, 5)
designing thicker process vessel walls to increase allowable pressures and
consequently allow storage ofgases in vessels during shutdowns instead offlaring, 6)
setting in place detailed procedures to diagnose and eliminate unnecessary flaring .

These methods have been put in place at existing refineries, and have been shown to
lower the number and magnitude of flaring events, as proven through monitoring gases
within the flares. No analysis on such methods was ptovided for the CORE Project
despite the requirement found by IEPA that flares meet BACT and LAER for VOM and
CO emissions.

The SCAQMD identified flare gas recovery through compressor capacity as
equipment that would reduce flaring events in its staffreport'u published prior to
adoption of its Flare Control Regulation I 1 18:

C. FLARE GAS RECOVERY SYSTEMS

An alternative control option to minimizing the volume of vent gdses ruated to
Jlares is to simply prevent the vent gdses from being comhusteil in the flare by
recovering them with a Jlare gas recovery system. In light of increasing
environmental concerns, this flare gas lecovety system control option is
becoming popular, especially since there is an economic incentive due to recovety
ofvaluable gas. The system usually consists ofa set of compressors, a heat
exchanger, a phase separator and associated pumps- The vent gas is compresseil,
cooled and routed to an amine scrubber for removal of salfur compounils, and
suhsequently may be used as fuel gas or feed for reftnery processes. A Jlare
system generally consists of a header or manifold that collects the flare gases
ftom various sources, a knockout drum, a liquid seal (usually water) (p.Il-2)

The BAAQMD also identified flare gas recovery compressor capacity and befier
management practices as methods which reduced flaring events in the Bay Area in the
staff report'' published prior to adoption of the Flare Control Regulati on 12-12:

Emissions fromflare operations at each Bay Area refinery have decreased since
the District began work on developmmt of the flare monitoring rule in 2002.
Reports from rejiners and analysis by staff have shown a reduction of total
organics of approximauly 85% since the t ne period covered by the TAD, These
reductions ure primarily ilae to adding Jlure gas comptessor capacity and hetter
mflndgement pructices. (page l)

Since the beginning of the District's technical assessment eflorts in 2002, each
refinery has implemented one or more of the strategies described above. The

20 DraJt Staff Repctrt for Proposed Amended Rule 1118 Emissionsfrom Ref.nerT Flares, October 2005,
SCAQMD, anached as Exhibir H
2t Slaff Report Proposed Regulation Regul.ttion 12, Miscellaneous Standartls ofPerfonnance Rule 12,
Flares at Petrcleum Refineries, BAAQMD, July 8, 2005, attached as Exhibit I
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most significant of these involve installation of new flare gas recovery
compressors flt one refinery. Installation of additional compressor capacity and
improvement of the reliability of the existing Jlare gas compressors ut other
rcfineries have also significantly reduced emissions. During the rule
development process, reJiners have presented trend charts to the District that
show up to 60oh reduction in emissions since 2002. (page 7)

Both these agencies identified additional compressor capacity for flare gas recovery
as well as additional methods as successful in minimizing flaring events and their
associated emissions. These methods were not evaluated for the CORE Project for
BACT and LAER for reducing VOM, CO, and SOx emissions from flaring from the
Project.

BACT and LAER should be at least as stringent as the equinment and practices jg
place at the Shell Martinez. California Refinery

At a minimum, the methods already in place at the Shell refinery in Martinez
Califomia should be considered BACT, and put in place for the ConocoPhillips CORE
Project. Shell can likely do better still, but the methods applied by Shell have proven to
result in much lower flaring emissions than other refineries. A discussion in my
previously cited comments to the BAAQMD (Comments on Proposed BAAQMD
Reguldtion 12, Rule 12) show that even before adoption ofthe Bay Area flare regulation,
Shell Martinez had no large flaring events compared to the other refineries' documented
huge and routine flaring events, where dozens oftons ofVOM and SOx were routinely
emitted in each of many separate one-day events. Since that time, Shell Martinez has
continued to exhibit very low flaring emissions. Shell also eliminated the one remaining
area oflowlevel but constant flaring by one of its four flares for the unique flexigas
operations (which flares in the range of about 100 lbs/day). (The other three Shell flares
were documented to show continuing very low flaring for the past two years.)

The Shell Marlinez Refinery identified many methods for minimizing flaring in its
Flare Minimization Plan22 (attached), completed and submitted as required to the Bay
Area Air Quality Management District (BAAQMD) pursuant to the BAAQMD flare
Regulation 12 Rule 12. This Flare Minimization Plan should be evaluated and the
equipment and practices applied to ConocoPhillips Wood River facility in detail in order
to meet reouired BACT and LAER standards. Shell's Flare Minimization Plan finds:

1.0 SUMMARY

The Shell Martinez refinery (SMR), a leader in minimizing flare emissions, has
achieved significant reductions inJlaring within the past few years. These

"' Shell Martinez Refinery, Regulation I2 Rule 12, Fktre Minimization Plan,Redacted Version, Revised
March 25 2007, Submitted to: Bay fuea Air Quality Managernent Distdct, attached as Exhibit J
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reductions are the direct result of practices and procedules addressing source
control and equipment reliability improvement.

In addition to the reductions achieved in the past, signiJicant improvements to

flare gas recovery recently occurred. llith the OPCEN hydrocarbon flare gas
recotery systen starting up in late 2006, the average recovery fficiency for all
process Jlares now exceeds 99.9%. This project's impact cdn best be evaluated
using average annual emissions over the past two years, including emergenc!
flaring. Using this as a basis, tuith the OPCEN hydrocarbon flare gas recovery
syslem online, combined emissions from the four process flares at the Marlinez
reJinery are esqtected to be less than 1.5 tons/year, contributing less than 0.294 of
the refinery's total permitted emissions of non-methane hydrocarbon.

Finally, the plan eualaates a number of options for additional capital
equipment and modirtcafions to operating procedures to f rther reduce the
volumes of gas flared. As the refinery already has very significant capital
infrastructure for flare gas recovery in place, procedural modifications can be
used to achieve much higher retums on a $/ton emissions reduction basis. New
refinery procedures described in this Flare Minimization Plan address actions to

further minimize flaring during process upsets and additional planning
requirernents for maintenance and turnaround activities. Careful planning of any
activity with the potential for Jlaring is the most successful minimization approach
that has been employed at SMR. Procedures for reporting and investigating all
flaring provide a means to learn from unanticipated events. The result of this
work will be further reductions in flaring.

As stated above, Shell Martinez expects flaring emissions of VOM from all four
flares together to be less than 1.5 tpy. This is not a "guestimate" but is based on two
years ofmonitoring data and extensive attention to providing sufficient compressor
capacity, monitoring and operating procedures, demonstrated in practice at the Shell
Martinez Refinery. Shell's Non-Methane HydroCarbon (NMHC) emissions from three
flares (eouivalent to IEPA's VOM emissions. which also exclude methane). me listed
below, and add up to 0.28 tpy. This is compiled from BAAQMD monthly flare reports"
by the refineries provided online to the public:

Shell had one additional Flare (the Opcen Flare), which previously flared at relatively
low levels (in the range of about 100 lbs of VOM per day), but constantly. No large flare

" http://www.baaomd.eov/enflflares/index 2006.htm, spreadsheet with data attached as Exhibit K
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events occurred at this or any Shell flare in recent years, however tlte total annual flaring
emissions from the Opcen Flate were significant since the low level was continuous
throughout the day and year, but these emissions have also been reduced to almost zero.

Shell flare emissions for fourth flare before added compressor capacity
were significant, but dropped almost to zero since compressor addition

Since November 2006, the last remaining source of common flaring at Shell was
eliminated by adding compressor capacity allowing recovery of these gases. The
Shell Opcen flare emissions have now been reduced to effectively zero, by adding
compressor capacity and by optimizing conditions for buming the low btu gases
recovered as fuel for refinery bumers, with combustion conditions designed to handle
these specialized gases. Since November l, 2006, there have been only two days of
flaring in five months, apparently due to project start-up debugging (according to
BAAQMD November 2006 - March 2007 flare reports,'* the most recent data available).
The total VOM emissions for these five months from this flare is now down to 0.1 tr4
compared to the previous operation with constant flaring averaging about 138 lbs/day,
every day. Shell's Flare Minimization Plan confirms this reduction, as does the
BAAQMD online flare data.

Actual Shell operation demonstrated in the data above is even better than the 1.5 tpy
projected by Shell for its long term commitment. This data includes emergency flaring
emissions. Shells' 1.5 tpy VOM limit should be applied to ConocoPhillips as LAER.
Since ConocoPhillips Wood River is a larger refinery than the Shell facility with plans to
expand even further, the Shell LAER value of 1.5 tpy VOM may be increased. Taking
into account the larger size of the CP Wood River facility and applying the ratio of CP's
crude capacity to Shell's capacity in barrels per day results in a LAER value of 5.9 py
VOM for flaring for the overall refinery for CP, including emergency flaring." Shell
states in its Flare Minimization Plan that it has been able to meet the low flaring
emissions including emergencies in a safe mamer. Nothing in the BAAQMD flare
control rule with its Flare Minimization Plan (FMP) requirement causes any compromise
in safe refinery operations, which allow flaring in a true emergency. However, the FMP
does require rigorous monitoring, reporting, planning, and evaluation offlare events, and
equipment improvements so that methods and hardware are in place in advance to
prevent flaring and prevent emergencies. These methods make the refinery much safer
by preventing emergency shutdowns and drastically reducing repeated flaring emissions.

Not only did Shell include sufficient compressor capacity to prevent flaring in its
facility, but Shell, installed two compressors for dedicated use in the Delayed Coking
Area, with each compressor separately having large enough capacity to handle gases
from this area of the refinery in case one ofthe compressors has to be taken out of
service. When compressors are out of seruice either for planned or unplanned reasons at

2a htto://www.baaqmd.sov/enflflares/index,htm, spreadsheet with data attached as Exhibit L
" (385,000 banels per day (bpd) projected for CP i 98,500 bpd Shell crude input) x 1.5 = 5.9 tpy VOM
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other refineries with no backup, major flaring can occur. Shell has prevented this
problem which recurs at many refineries which do not have strict permit conditions.on
flaring. Since flaring from Delayed Coking operations results in high sulfur emissions,
having.dedicated bacL-up in this case means not only reduced emissions of CO and VOM
by eliminating flaring episodes completely, but also reduced SOx emissions (which cause
public nuisances and which are especially harmful to people with asthma). Shell's Flare
Minimization Plan finds:

Process anits in lhe Delayed Coking Area are served by a d.edicated Jlare systern A
sketch of thisflare system is provided in Figure 7. This system is comprised ofcollection
headers, Iiquid knockout vessel(s), two recovery compressors, piping to route recovered
gas to gas lreaters, water seal vessel(s), the flare header proper, and the flme feld[2.
Piping provides saffrcicnt flexibility to operate in various conJigurartons, allowing
continuous and reliable operation dafing turnarounds, inspection and mdintenance
aclhities, Technical details oflhe system are provided in Appendix B.

Process units in the Delayed Coking Area that are sewed by the DCU flare systern
include the Delayed Coker, Isomerization, Distillate and Hervy Gasoline Hydrotreaters,
lhe Cat Gas Depentanizer, Sulfur Recovery Unit 4 and Hydrogen Plant j. Capacity of the
two existing DCUflare recovery compressors is approximately 4 million standard cubic
Jbet per day (MMSCFD) each, for a total of I MMSCFD. Typical header gas flow, in the
absence of relief events or unusual operations, is around 2 MMSCFD - well within the
capaci4t of one comptessor. Since both compressors are normally in operation except
during maintenance when one is out ofservice, therc is typicallJ, aboat 6 MMSCFD
reseme capacity availahle to rccover unexpected flows during relief events, or increased
vent flows associated with planned and unplanned events. Wen one of the two flarc
tecovery comptessors is oat of service for maintenance, the comprcssor remaining in
service is sble to recover the routine Jlare header flow.

The ability to take one compressot out of semice for routine maintenance without
flaring provides the ability for safficient maintenance to ensurc rcliable compressor
operation. Only one ofthe two compressors is maintained dt anJl one time. Typical
preventative maintenance involves a 'minor' (process-side) overhaul or a 'major'

(process-side + running gear) oyerhaul. A process-side overhaul typically includes:
replacing suction and discharge valves, overhauling suction valve unloaders, replacing
piston rod packing, replacing piston rings and rider bands, and inspescting piston rods
and cylinder liners. A running gear overhaul typically includes: inspecting crossheads
and connecting rods, replacing connecting rod bushings and beartngs, tnspecting
cranlrhaft and pain bearings, cleaning lube oil system, and miscellaneous work on
inst,'umentation and awiliary equipment- page 4-21

Unfortunately, CP Wood River has not provided any data within the CORE Project
application on flaring from the Project. The Project is required to provide information
from the last five years on increases and decreases from different projects, but flaring has
been left out of this mix. The Project application provided no information on existing or
planned flare compressor capacily, no information on monitoring practices or quality
control procedures for monitoring, and no information on root causes of flaring in the
past at the facility, nor the volume, duration, and emissions of individual flaring events.
The CORE Project does state that some compressor capacify will be available for the
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Delayed Coker flare, but provides no information on the amount of compressor capacity
nor the baseline of flaring for this or any flare at the facility.

Without monitoring of the volume and concentrations of pollutants within the flare,
and without designing sufficient gas recovery capacity not only for the existing refinery,
but for the expanded refinery, increased and poorly quantified flaring is sure to result.

Monitorins sases inside the llare is kev in evaluating emissions and Dreventins
flarins and is required bv Title V

A key method for preventing unnecessary flaring is to require rigorous flare
monitoring, root cause analysis of flaring, and a flare minimization plan. Without good
monitoring, estimations of emissions from flaring can be extraordinarily inaccurate.
Furthermore, root cause analyses are inaccurate without good monitoring, making it all
but impossible to quanti$r the flaring, and to correct the actual cause and degree of
impacts of flaring. Monitoring devices are readily available to track the flow of gases
within the flare, which provides quantify of gas volumes. Additional monitoring of the
concentration of VOM and sulfur compounds within the flare, in combination with good
information on flare volume and on pilot and purge gas to the flare during periods when
the flares are not in use, together provide good information on the mass ofpollutants
burned within the flare. Using these monitored data in combination with health
protective estimations of the flare's combustion or destruction efficiency of the gases
bumed in the flare, can provide a good estimate of tle flare emissions.

Unfortunately, the proposed CORE permit only gives lip service to these issues for
flare monitoring and root cause analysis. It is surprising that despite readily available
monitoring equipment for flaring, and since the Consent Decree found that flaring
violations occurred in the past by ConocoPhillips, there are no requirements in the permit
for putting flow monitors and gas concentration monitors at the flare header itself, as
required in the Los Angeles a.nd San Francisco Bay regions flate monitoring regulations.
The monitoring conditions in the CORE Project permit are a reiteration of federal
requirements for flare monitoring, which were in place in the past, even when
ConocoPhillips had the violations. Even these requirements are vaguely stated. BACT,
LAER, and PSD requirements necessitate improved monitoring in order to accomplish
the emissions reductions required from flaring. Improved monitoring has been worked
out and debugged in detail as part of the California flare monitoring regulations and in
practice at the many Califomia refineries. This body of work provides a ready-made
solution for deficiencies in the CORE Project application, by providing proven methods
that can be incoqporated directly into the permit.

Attached is the BAAQMD Flare Monitoring Rule 12-1 1.26 I have also summarized
in detail the provisions of this rule over the next two pages, in order to illustrate the kinds
of monitoring issues that have already been worked out. This rule covers monitoring

'" httplZuryqLb4aq4rlgat4rl54ggulations/rs 121 1 .pdf , BAAQMD Regulation 12 Rule I I attached as
Exhibit M
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hydrocarbons, sulfur compounds, required detection limits, test methods, gas flow
verification, reporting requirements, and flare video monitoring, and has developed
solutions through discussions with monitoring manufachrers, with oil refineries,
regulators, and the impacted public. The Shell Martinez Refinery Flare Minimization
Plan also emphasized the importance of monitoring and thorough root cause analysis as
the fundamental basis for preventing flaring emissions, especially needed for the CORE
Project due both to the facility's history of non-compliance and to the massive expansion
proposed. I urge IEPA to incorporate each and every requirement of the BAAQMD Flare
Monitoring Rule into the CORE Project permit conditions.

Furthermore, tighter monitoring and reporting requitements were adopted subsequent
to the mon-itoring rule by the BAAQMD as parl of the Flare Control Regulation 12-12
adoption.'' These additional conditions should be added to the CORE Project permit:

Reportable Flaring Event: Any flaring where more than 500,000 standard cubic feet
per calendar day of vent gas is flared or where sulfur dioxide (SO2) emissions are
greater than 500 pounds per day. Forflares that are operdted as a backup, staged or
cascade system, the volume is determined on a cumulative basis; the total volume
equals the total ofvent gas.flared at each flare in the system. For Jlaring lasting more
than one calendar day, each day offlaring constitutes a separate Jlaring event unless
tlte owner or operator demonstrates to the satisfaction of the APCO that the cause of

flaring is the same for two or more consecutive days. A reportable flaring evenl ends
when it can be demonstrated by monitoring required in Section 12-12-501 that the
integrity of the water seal has bem maintained sfficiently to prevent vent gas to the

flare tip. For flares without water sedls or water seal monitors as required by Section
12-12-501, a reportable flaring event ends when the rate offlow of vent gas falls
below 0.5 feet per second.

The Texas Commission on Environmental Quality (TCEQ) also found that an
accurate emissions inventory must be developed first in order to identify and develop
control options for refinery flare emissions, which emphasizes the impoftance offlare
monitoring as part of flare emission control:28

Emission Reductions from Petroleum ReJinery Flares. This control measure applies
to all gas flares used at pelroleum refineries, sulfur recovery plants and hydrogen
production plants. Step l-evaluate and assess to develop an accarate emissions
inventory from flare operations. Step Il-thoroaghly investigate control options to
identify the most feasible and cost-effective control strategies available to reduce
emissions from refinery Jlares,

'' http://www.baaqmd.eov/dst/reeulations/re1212.pdf, attached as Exhibit N

" TdEg Mii, di6l siot$iirt, Poir souices, page 5,91?12005, attached as Exhibit o
http://rflww.nctcog.org/translaidsip/futue/lists/TCEQ-Point%20Source%20List.pdf
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BAAOMD FLARE MONITORING RULE 12-11 REOUIREMENTS (Summary):

DATA RXPORTING REQUIREMENTS:

Electuotric Motthly Report to rge[cy

Total volumetric flow ofvent gas in standard cubic feet for each day, for the month, and each hour.

Compositloni

o If vent g4s composldon monltored by simpling: Total hydrocarbon content as propane by volume,
methane by volome, and, hydrogen sulfide by volume, and if any additional compounds, the content by
volume of each,

o lfveDt gas composidon moDltorad by a continuous analtzers: Avemge total hydrocarbon content as
pmpare by volume, average methane by volume, aod total reduced sulfur by volume or H2S by volume
of vent gas flared for each hour, and if additional compounds monitoredi avemge content by volume for
each additional compound for each hour.

Molecul|r weight: If flo\v monitor measurEs molecular weight, tbe average lbr each hour ofthe month.

Pilot snd purg€ gas: Tlpe of gas used, volumetric IIow for each day and the month, and means used to
determine flow.

Root cause for large everts: Fo! any 24-hour period during which more than 1 million standard cubic feet of
vent gas was flare4 a desdiption of the flaring inoluding the cause, time of occunence and dumtion, the source
or equipnent fiom which the vent gas originated, and any deasures taken to rcduce or eliminate flaring.

Downtirre: Flare rnonitoring system downtime periods, including dates and times.

Archive yideo monitoring: The archive of images recmded for the month fbr video rnonitoring

D|lly reporting oI methsnq Don-meth{ner SOx: For each day and for the month provide calculated methan€,
non-methane and sulfrr dioxide enissions. Fo! the purposes ofcalculations only, Ilare control emciency of98
percent shall be used for hydrocarbon flares, 93 percent fo{ flexi-gas flares or if, based on the composition
analysis, calculaled lower heating value ofvent gas is <300 BTU/SCF.

Flotd Verification R€port every six months tor each flare, included in the correspolding monthly report, The repon shatl
compare flow as measured by the flow monitoring equipment and a flow verification for the same period or periods of tjme, \

MONITORIN(; AND RECORI}S

V€nt Ges Flow Monitoring: Vent gas to the fiare must be continuously monitored for volumetric flow by a device wjth:

. CompositionMonitoringrequirements:

o Minimum detectible velocity of0.1 foot per second.

o Continuous measuement over range of flow mtes corresponding to velocitios from 0.5-275 fe€t/second
in header

o Monitoring $anufactuer's specified accuracy oft5% over the range of I to 275 feet per second.

o Deyice iDslall€d at location where measure.d volumetdc flow is reDresentative of flow to the flare or to
thc dare system in the case ofa stageal or cascading 0are system consisting ofmore than one flare.

o The owner or operator shall provide access for the govemment enforcement agency to verify proper
installation and operation of the flare monitoring system.

o flow monitodng systom maintained within +20% accurBcy as demonstrated by flow verification rqport.

Vent GNs Composldon Monltoring:

. Vent gas monitored for composition, whetber by sampling, integated sampling or continuous monitoring, talen
from a location at which samples are representative of v€nt gas composition. lffla{es share a common header, a
sample ftom the header will be deemed representative of vent gas composition for all flares served by the
header.

. Provide access for the govemment enforcement agency to collect vent gas samples to verify the analyses.

. Monitor vent gas composition using one of the following four methods:

o One sample shallbe taken within 30 minutes oftbe commmce mt offlaring, for each day on which
llaring occurs

o Samples Inay be taken from the flare header or from an altemate location at which samples are
representative of vent gas composition.
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. Monltor vent gis composition using one of the following four methodr:

o Srmpling: Ifthe flow mte ofveo! gas flared in ahy consecutive ls-minute pe.iod continuously exce€ds
330 standard cubic feet per mioule (SCFM), a sarhple shall be taken within I 5 minut€s, e"\cept that, for
flares exclusively serving sulfur or anrnoria plants, a sample shall be tak€h within I hour ot composition
data representing worst-casc conditions shall be provided by the ouner or operator and verilied by the
enforcing agency. The sampling frequency thereafter shall be one sarnple every three hours and shall
continue until the flow mte ofvent gas flar€d in any cons€cutive ts-minute period is continuously 330
SCFM or less. In no case shall a sample be rcquired more frequently than once every 3 hours.

o lntegmted sampling: lfflow mte ofvert gas flared in any consecutive 15 minute p€riod continuously
exceeils 330 standard cubic feet per mirute (SCFM), integrated sampling shall begin within I 5 minutes
and conti E Lurtil the flownte ofvert gas flared in aoy consecutive 15 minute period is coDtinuously 330
SCFM or less. Requires minimum of one aliquot for each l5-minuie period until s3.tnple container full.

o Continuous analyzers: Continuously monitor for total hydmcarboD, methane, and, depending upo[ lhe
anal]'tical melbod us€d, H2S or total reduced sulfirr. The hydrocarbon analyzer shall bave a full-scal€
range of 100% total hydrocarbon- Maintain each analyz€r to within 20% when compared to any field
accuracy tests or within 5% of full scale-

o Continuous anillzer employing gas chromatographyt Monitor for rotal hydrocarbon, methane, and
H2S. The gas chromatography system shall be maintained to be accurate to within 5% of tull scale.

Pilot Monitoring: Flare equipped and operaoed with automatic igiter or continuous buming pi lot, in good working ord€r. lf
pilot flame is ernployed, Ilame shall be monitored with a device to detect prcseice of the flame. lf an electflc arc rgnition
system is employed, the slsiem shall pulse on detection ofloss ofpilot fiame ard until the pilot flame is reestablished.

Pilot rnd Purge Gat Monitoring: Monitor volumeiric flows ofpurge and pilot gases by flow measuring devices, or by other
parametels so that volumetric flows ofpilot and purge gas may be calculated based on pilot design and parameters monitored.

Recordk€€ping Requirements: Maintain records for all thc infoma[ion required to be monitored for flve yea$.

G€neral Monitorlng Requirernents:

. Perioak offlare mooitoring system inoperation are limited, during periods ofinoperation altemate meihods are
required, monitors shall be maintained and catibrated in accordance with manufactuer's specifications

. All in-lin€ continuous atal)rzer and flow monitoring data continuously recorded by electronic data acquisition
system capable of one-minute averages. Flow monitoring tlata re$orded as I -minute averages-

Video Monitoring: hstall and maintain equipment ihat records real-time digital image of the flare and llame at fi:ame rate of
no less tha! 1 frame per minute, Recorded image shall be of sufficient size, contrast, and resolution to be resdily apparent in
overall image or ftame, and iDclude embedded date and time stamp. Equipm€nt shall archive images for each 24-hour period.

TESTING, SAMPI,ING, AND ANALYTICAL METHODS:

Samples and integrated samples shall be analyzed using rhs following test m€thods, or latest revision:

. Total hydrocarbon content and methane content ofvent gas shall be determined using ASTM Method D1945-96,
ASTM Method UOP 539- 97, or EPA Method 18 ; H2S content of vent gas shall be d€t€rmined using ASTM
Method D1945-96 or ASTM Merhod UOP 539-97.

If vert gas composition rnonitored using continuous analyzers! anal)zers shall employ:

Total bydrocarbon content and methane contmt ofve[t gas shall be determi&d using EPA Method 25A or 258;
total reduced sultur contcnt ofvent gas shall be determined using ASTM Method D4468-85; H2S contenr shall be
determined using ASTM Merhod D4084-94.

If vent gai compositior is monitor€d {4th a continuous analyzer employing gas chromrtography, meet:

. ASTM Method D1945-96 or latest revisioh, or ASTM Method UOP 539- 97 or latest revision; anrrlyze samples lor
total hydroca$on content, methane content, and H2S content; minimum sampling lrequency shall be one sample
every 30 minutes.

Flow VerificNtion Test Methods: Vent gas flow shall be determined using one or more ofthe following methods:

BAAQMD District Manual ofProcedures, Volumc IV, ST-l? and STIS; 602.2 EPA Methods I and 2;

Other flow monitoring devices or process monitors, or any veDfication method rccoDmended by the manufacturer
of the flow mcmitoring equipmert installed, or tracer gas dilution or vetocity-
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Maior flarins at ConocoPhillins due to the new exnansion can be expected without
riqorous monitoring. compressor capacitv. process control. and permit conditions

Appendix A to the Consent D ecree: List of Flaring Devices at the Covered Refineries
lists 9 existing flares at the CP facilities, a large number offlares to begin with, even
without the CORE Project expansion:

Appendix A: List of Flaring Devices at the Covered Reftneries

Wood River Allrylation Flare
Aromatics North Flare
Aromatics South Flare
Distilling West Flare
Norlh Property Ground Flare
Lube (HCNHT) Flare
Distilling Flare
Benzene Loading Flare
VOC Flare (and Spare)

The CORE Project proposes building more flares, but provides no information on the
baseline amount of compressor capacity, nor the amount, if any, that this capacity would
be increased for the new project. As found by the BAAQMD and SCAQMD, compressor
capacity is key in preventing flaring. It allows the refinery to recycle gases back to the
refinery to be used as fuel, rather than buming these gases in the flare and creating
unnecessary additional air pollution. As discussed in the Shell Martinez Flare
Minimization plan, adding compressor capacity allowed Shell to reduce to very low
levels compared to other refineries, including emergency flaring.

As discussed earlier, the CORE Project application and draft permit failed completely
to evaluate added compressor capacity and other flare prevention techniques which
would reduce VOM and CO emissions.

Another Bay Area refinery (Tesoro in Avon, previously Tosco) that had the worst
continuous flaring record at the beginning of the rulemaking process (and which only had
two flares compared to CP Wood Rivers' nine) reduced its emissions greatly by adding
compressor capacity. While counting the number of flares does not directly tell us the
volume of gases processed, it is a very likely assumption that the CP Wood River facility
with its nine flares and additional new flares to be added, ahd with its much greater
refinery crude throughput has a much higher potential to emit than the Tesoro facility did
with its two flares.

The Tesoro refinery had daily flaring amounting to many tons per day ofSOx and
hydrocarbon emissions. After adding compressor capacity, the flaring at this facility was
drastically reduced. See the attached original BAAQMD spreadsheet for Tesoro done in
October 2003, for data from the previous two years." The original BAAQMD

2e Tesoro Oct 03 BAAQMD database, attached as Exhibit P
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assessment found many tons per day on average of hydrocarbon emissions and SOx
emissions from.Tesoro, before the reductions at *re facility due to added compressor
capacity.

The CORE Project application and evaluation documents provide no information on
baseline flaring emissions nor on the increase due to the increased production at the
refinery. Not only is there a large potential to emit at the new flares, but emissions at
existing flares will increase due to the Project because ofproduction increases at the
facility. The Project application is not complete without this key piece of information
and must be reopened.

As examples of the large flaring events which can occur, charts from my previously
cited and attached comments on ,5" gfu\QMD Flare Control Rule 12-12 (Comments on
Proposed BAAQMD Regulation 12, Rulel2) are excerpted below (compiled flom
BAAQMD flare monitoring data). These data show major flaring at these facilities
before adoption ot,1t" gAu{QMD flare control regulation, which are likely to be much
higher at the ConocoPhillips Wood Rivet facility due to its size, and due to EPA's
finding that violations of federal flare regulations had occurred. EPA's statements in the
Consent Decree imply that routine flaring was occurring, but information on this baseline
condition at the facility was not provided in the Project Application.

The charts on the following pages represent reduced flaring compared to previously
higher levels in the Bay Area. These levels were also reduced further after adoption of
the flare control regulation, using principles and equipment that must be applied with
specificity to the CORE Project.

The charts illustrate flaring events from two example Bay Area refineries in 2004
before adoption of the flare control rule. These events show SOx emissions from flaring
events at individual refineries frequently above 10,000 lbs in one day (and up to 70,000
lbs in one day), and VOM emissions flom flaring frequently above thousands ofpounds
(and up to about 22,000 lbs in one day). Shell Martinez during this period by contrast
had no flaring events with SOx emissions greater than 1,000 lbs, and only one event with
flaring more than 500 lbs. Shell had no flaring events with VOM einissions geater than
300 lbs. These flaring events included emergency flaring, so Shell's record
demonstrates clearly the feasibility of controlling flaring through prevention mechanisms.
Attached are spreadsheets from the BAAQMD providing the data making up these
charts.3o

The BAAQMD Staff Report of 2005 for the flare control rule also found:

Emissions from refinery flares are currently estimated at 2 tons per day of total
organic compounds (TOC) and 4 tons per day of sulfur dioxide (SO2). These
emission levels reJlect lhe reductions realized as a result of actions taken by Bay
Area refiners in recent ledrs. The proposed regulation will capture these
reduclions to ensure no backsliding to flaring practices of the past. These
emissions levels are expressed as daily averages, however; actual emissions on

30 
http;//wurv.baaqmd.gov/enf/flares/index-2004.htm, spreadsheet with data attached as Exhibit Q Oesoro

Avon 2004) and Exlibit R (Conoco Rodeo 2004)
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any given da)' range from 0 to 12 tons TOC and 0 to 61 tons ofSO2. The
proposed rule calls for refiners to develop flare minimization plans to further
reduce these ernissions. (page 2)

As discussed earlier, this same report found:

Emissions from flare operations at each Bay Area refinery have decreased since
the District began work on det elopment of the Jlare monitoring rule in 2002.
Reports from refiners and analysis by staff have shown a reduction of total
organics of approximately 85% since the time period covered by the TAD. These
reductions are primarily due to adding flare gas complessor capacity and better
management pructices. @nge 1)

The 2 ton per day (tpd) average found in the report (730 tons per year) is the total
TOC (Total Organic Compounds, or VOM plus methane) for al1 {ive Bay Area refineries.
The report found these emissions had been reduced by 85% reduction to reach the 2 tpd
level due to major compressor capacity added to the refineries. This means that previous
emissions were about 13 tons per day, or 4866 tons per year before the special activities
to reduce flaring for the five Bay Area refineries according to the BAAQMD. These five
refineries had a total capacity of 781,000 bpd, abottt2Il2 times the ConocoPhillips
Wood River capacity of 306,000 bpd.

Although it is unlikely that ConocoPhillips Wood River performed as well as the
average Bay Area refinery before the Bay Area reductions occurred (since US EPA found
that ConocoPhillips Wood River violated federal laws for flaring), if CP Wood River
performed as well per barrel of crude oil processed, baseline emissions for
ConocoPhillips Wood River would be about 1898 tons per year of TOC. Furthermore,
the CORE Project represents a large increase in refinery capacity from 306,000 bpd to
385,000 bpd (an increase in production of 26%o). Flaring emissions will likely increase
more than 267o because the facility is increasing production in the most intensive part of
the refinery, with higher-sulfur inputs. With a 26"/o ncrease compared to 1898 tons per
year, emissions frorn flaring at ConocoPhillips Wood River would increase by almost
500 tons per year. This estimation uses conservative assumptions that can
underestimate flaring. Clearly this source has a major potential for emissions. Baseline
flaring emissions and compressor capacity at the refinery must be provided to the public,
and potential increases from flaring must be evaluated in light ofall this evidence at other
re fi neries.

Please also see the attached report Flaring Prevention Measures.ll This report
evaluated in great detail BAAQMD data reported by the refineries and Flare
Minimization Plans, which found that the dirtiest refinery processes caused more flaring
and dirtier flaring than other refinery processes. This issue applies strongly to the CP
Wood River facility, which is expanding refining of the dirtiest refinery processes.

" Flaring Prevention Measures , Communities for a Better Environment (CBE), Greg Karras, April 2007,
attached as Exhibit S
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III. Delayed Coker Units @CUs) have been found by EPA and OSIIA
to cause unique, frequent, and severe hazards

Because of severe and repeated accidents associated with Delayed Cokers, a
Chemical Safety Alert (-Flae ards of Delayed Coker Unit (DCU) Operations, August 2003)
was jointly published by US EPA, the Occupational Safety and Healttr Administration
(OSHA), the U.S. Pept. of Labor, and the Chemical Emergency Preparedness and
Prevention Office.'" This alert (attached) found that Delayed Coker Units are increasing
in use due to their ability to process lower quality crude oil, as higher quality crude
becomes less and less available to refiners. The safety alert found that DCU operations
cause unique hazards that must be addressed.

The increasingly limited supply of higher quality crude oils has resulted in
greater reliance on more intensive refining techniques. . . . One of the most
popular processes for upgrading heavy ends is the DCU [Delayed Coker UnitJ , a
severe form of thermal cracking requiring high temperdtures for an extended
period of time.

This process yields higher value liquid products and creates a solid carbonaceous
residue called "coke." As the supply of lighter crude oils has diminished, refiners
have relied increasingly on DCUs.

Unlike other petroleum refinery operations, the DCU is a semi-batch operation,
involving both batch and continuous stages. The batch stage of the operdtion
(drum switching arul coke cutting) presents uniqae hazards and is responsible
for most of the serious accidents ettfihuted to DCUs. The continuous stage
(drum charge, heating, and fractionation) is generally similar to othet refinery
operations and is not further discussed in this document. About 53 DCUs were in
operation in the United States in 2003, in about one third of the reJineries.

In recent years, DCU operations have resulted in a number ofserious accidents
despite efforts among many refiners to share information regarding best
practices for DCU safety anil reliability, EPA and OSHA believe that addressing
the hazards of DCU operutions is necessary giuen the incredsing importdnce of
DCUs in meeting energlt demands, the anay of hazards associated with DCU
operations, and the frequency and severity ofserious inciclents involving DCUs.

This important alert lists the processes that cause many specific hazards not found
in the existing Tesoro coking process. US EPA found Delayed Coker Units to cause

"' Hazards o/Delayed Coker Unit (DCU) Operations, August 2003, A Chemical Safety Alert otUS EPA
(EPA 550-F-03-001), www.epa.gov/ceppo, the U.S. Dept. of Labor, CEPPO, (Chemical Emergency
Prepa.redness ard Prevention Office), and Occupational Safety and Health Administration (OSHA)
Directorate ofScience, Technology and Medicine, Ofhce of Science and Techlology Assessment, attached
as Exhibit T
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refinery accidents, extreme hazards to workers, releases of hazardous materials and
toxic gases, and firesl

r Fires due to unquenched material at temperatures well above the ignition point and
reactions that lead to spontaneous combustion.

r Accidental releases oftoxic fumes including hydrogen sulfide (H2S), carbon
monoxide (CO), polpuclear aromatics (PNAs) and toxic dust,

r Geysers/eruptions ofhot coke, sudden hot tar ball ejection, undrained hot water
release, hot coke avalanche, and platform removalifalling hazard,

r Accidental and sudden releases ofhigh pressure waterjets, due to coke cutting
water jets within delayed coker drum etching established channels, instead of
breaking up coke as intended, causing worker injuries and even dismemberment,

r Severe worker hazards including scalding steam causing severe bums, worker
. asphyxiation due to coke absorbing all available oxygen, heat stress and physical

injuries such as crushing or pinching injuries due to moving parts.

This Chemical Safety Alert makes it abundantly clear that added safety mechanisms
need to be in place when siting and permitting delayed cokers but no special evaluations
or conditions are provided for this unit.

IV. Added CORE Project Greenhouse Gases will be Enormous and
Permanent

The COR0 Proiect does not evaluate alternatives to the Proiecf as required" which
would avoid severe Proiect energy use and Greenhouse Gas emissions

The draft Construction Permit for the CORE Proiect states:

2.5 The Illinois EPA has broadly considered alternatives to this project, as
required by 35 IAC 203.306. Much of the equipment requiring LAER is
existing equipment on site which has been idle. Altemative sites would not
possess the necessary piping infrastmcture, and altemative sizes of equipment
would not necessarily meet the consumer demands for gasoline supply.
Accordingly, the benefits of the proposed project significantly outweigh its
environmental and social costs. (page 5)
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The Illinois regulation section cited above is as follows:

Section 203.306 Analysis of Alternatives33
The owner or operator shall demonstrate that benefits of the new major source or
major modification significantly outweigh the environmental and social costs
imposed as a result of its location, constt'ttction, or modification, based upon an
analysis of e ternatfue sites, sizes, production processes, and environmental
control techniques for such proposed source.

Howeveq unfortunately the draft Construction Permit was prematue in finding that
the IEPA has broadly considered altematives to the Project. For example, the extremely
high energy use ofthe new Project and resultant emissions of Greenhouse Gases (GHGs)
should have been considered pursuant to Section 203.306, as a major environmental and
social cost of the Project. At a minimum, this major cost should be identified and
evaluated, so that altematives can be seriously evaluated by the public as well.

Govemor Blagojevich has launched the State of Illinois' Global Warming Initiative,
as shown on the IEPA website:34

In 2006 Govemor Blagojevich announced a new global warming initiative that
will build on lllinois' role as a national leader in protecting the environment and
public health. The announcement marked the beginning ofa longierm strateg) by
the state to combat global climate change, and builds on the steps the state has
already taken to reduce greenhouse gas (GHG) emissions, such as enhancing the
use of wind power, biofuels and energy fficiency.

Regarding the impacts of Climate Change, the Govemor's Exeoutive Order3s finds:

WHEREA$ the consensus is that increasing emissions of greenhouse gases are
causing global temperatures to rise at rates that could cause worldwide economic
disruption, environmental damage and public health crises;

I|/HEREAS, global warming is largely due to the combustion offossil fuels that
release carbon dioxide and other greenhouse gases lhat trap heat in the
atmosphere;

WHEREAS, the Intergovernmental Panel on Climate Change and the National
Academy of Sciences have reported that almospheric carbon dioxide is at the
highest level in more than 500,000 years;

WHEREAS, average global temperatures were the hottest on record ten of the
past sixteen years. Scientists have predicted that temperatures in lllinois could

" http://www.ipcb.state.il.us/documents/dsweb/Get/Document-1 I 9l l/
" h@, attachedasExhibit U
" http://www.illinois.gov/Gov/pdfdocs/cxecorder2006- l l.pdf, attached as Exhibit V
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rise signiJicantly by the end of this century, leading to hotter summers, shorter
winters, and increased drought and flood events;

WHEREAS, these effects could slrain drinking water supplies, ovetwhelm
sewage treatment capacity, reduce the water level of Lake Michigan, destroy
wetlan*, erode soil, and harm croplands, ecosystems and habitats, among other
damaging effects;

II/HEREAS, leading climatologists have estimated that less than a decade
remains before global warming could be irreversible and that governments,
businesses dnd households must dct now to reduce greenhouse gas emissions;

In addition to the Governo-r's findings, the U.S. Global Change Research Program
(USGCRP) published a report" on impacts of Climate Change in the Midwest, which
finds that, higher summer temperatures and resultant increased air pollution in the
Midwest will result from Climate Change. Hotter summers increase the formation of
photochemically reactive smog constituents, such as groundJevel ozone, which forms
through chemical reactions ofVOM and NOx on hot days. Consequently, this region
which is non-attainment for ozone, will have higher levels of ozone due to climate
change. The report also found that heat-related deaths in the region due to Climate
Change will increase, and the report as a whole found many other severe impacts due to
climate change. Here is a brief excerpt on air pollution and heat-related death impacts:

Health and Quality of Life in Urban Areas

A reduction in extremely low temperatures and an increase in extremely high
temperatares are expected. . . . During the summer, however, in cities, heat-
related stresses are very likely to be exacerbated by the urban heat island effect,a
phenomenon in which cities remain much warmer than surrounding rural areas.
This elevates nighttime temperatures,and in combination with the greater
expected rise of nighttime temperatures compared to those of daytime,there will
be less relief at night daring heat waves. Elevated nighttime temperfltures were a
notahle characteristic of the 1995 heat wave that resulted in over 700 deaths in
Chicago. In addition, during heat waves in the Midwest, air pollutants are
trflpped near the surfuce, as atmospheric ventilation is reduced Withoat strict
attention to regional emissions of air pollutants,the undesirable combination of
extreme heat and unhealthy air qadlity is likel!, to resulL (page 55)

Please see the report for additional specific and severe impacts in the Midwest due to
Climate Change. The public is relying on IEPA to seriously evaluate altematives to the

"" Climate Change Impacts on the tJnited States, The Potential Consequences of Climate l/qriability and
Change, Ovemiew: Midwest, by theNational Assessment Synthesis Team, US Global Change Research
Program, 2000, httn://www.usecrp.qov/ussc@ attached as Exhibit
W, (The U.S- Global Change Research Program (USGCM) is a govemment research plogram codified by
Congress in the Global Change Research Act of 1990.) Full webpage:
http://www.usgcrp.gov/usgcrp/Library/nationalassessmenVoverviewmidwest.htm
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CORE Project that will not only protect public health from toxins and regional smog
constituents, but also flom Project greenhouse gases that will in tum exacerbate air
pollution and public health threats.

CORE Proiect CO2 and Methane Greenhouse Gas Emissions can be readily
calculated by ConocoPhillips

The CORE Project includes many new or expanded combustion sources that bum
fossil fuels (especially high-carbon fuels which result in enormous C02 emissions).
Furthermore, the IEPA VOM definition exempts Methane, a potent Greenhouse Gas
(GHG), 20 times stronger than CO2, which is a hydrocarbon commonly found with other
hydrocarbon fuels in the refinery. Many emissions points in the refinery emit methane.
Alternatives to the Project should have reviewed the environmental and social impacts of
emissions of CO2 and Methane, which requires a quantification of tlese emissions. A
full review ofproject altematives should have also included prevention and,/or mitigation
for GHG emissions.

CO2 Emissions estimates were provided bv ConocoPhillips in Rodeo California for
a recent maior refinery expansion DroDosal (after Dublic Dressure)

ConocoPhillips has publicly announced its plans to reduce Greenhouse Gas
e_missions. The company chairman and chief executive James J. Mulva reportedly stated:
'' "Voluntary programs dre not going to meet the challenge of climate change, " Mr.
Mulva said. "The longer we wdit - two or five years or more from now - it won't be
mitigation, it will be adaptation. " Unforlnately, the ConocoPhillips Wood River CORE
Project is moving drastically in the opposite direction, with much more energy-intensive
processing ofthe very heaviest, high carbon inputs (from Canada Tar Sands).

ConocoPhillips is pursuing permits for major energy-intensive refinery expansions in
other parts of the country, including Rodeo Califomia. CP Rodeo, unlike the Wood
River facility, provided analysis of GHG emissions in the Final Environmental Impact
Repott (Final EIR) required for the Project (although the Rodeo Draft EIR had no
estimation for GHGs, and was only changed after public pressure to do so). The Final
EIR provided an estimate of CO2 emissions increases for that project of about 1 .25
million metric tons per year (about 1.33 million U.S. tons per year).'n The GHG
emissions inventory for the entire Bay Area was estimated by the BAAQMD at 85.4

'' 
ConocoPhillips: The anti-Exxon: The Texqs-based oil company breaks with the other tl.S. mejors to

support mandatoty notional regulation of greenhouse gas emisJiors, Fortune's Marc Gunther, April I l,
2007. anached as Exhibit X,
http://rnoney.cnrr.co n/2001/04/10/rcws/companies/pluggerlin gunther conocophillips.fortune/index.htm
" ConocoPhillips Rodeo Refnery Clean Fuels Expansion Project, Finql Enyironmental Impqct Report, 

'

Volume 1 Response to Comments, Contra Costa County April 2007, Community Development
Departunent, SCH 2005092028, LP 052048, page 2-6, excerpt attached as Exhibit Y
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million tons per year ofCO2 equivalents,3e so the ConocoPhillips Rodeo Project increase
bILSglJ represents more than 1% of all Bay Area GHG emissions, including all Bay
Area oil refinery, all power plants, all cars, trucks, ships, all consumer products, all
agricultural sources, etc. This is an astonishingly large figure for one project increase by
itself. Even this large number is likely underestimated.

The Wood River CORE Project is missing this estimation in its application,
evaluation, and permit conditions, which must be corrected to include CO2 and methane
emissions associated with the Project in order to demonstrate whether the Project benefits
will outweigh the environmental and economic impacts as required.

The CORE Project expansion represents a much larger refinery and expansion (up to
385,000 banels per day (bpd), compared to the ConocoPhillips Rodeo refinery 76,000
bpd refinery. ao The CORE Project will involve extremely high-carbon material
processing, which results in more CO2 emissions than lower carbon materials. CO2
emissions may be much higher for the CORE Project than for the ConocoPhillips Rodeo
CA facility, which are already extremely large.

The Aftomey General (AG) of the State of Califomia filed an appeal to the County
govemment agency which approved the Final EIR for ConocoPhillips Rodeo, because the
Final EIR stated that since there were no published criteria for deciding whether these
CO2 emissions were significant, they could not evaluate the significance ofthese
emissions. The Attomey General's letter (attached) found that these emissions increases
were larger than many of the State's Early Action measure decreases, effectively wiping
out reductions made in other sectors to reduce GHG emissions. The Attomey General's
letter asked the County to reconsider the impact ofthese major emissions.

The Greenhouse Gas ernissions for the ConocoPhillips Wood River are likely to be
even higher than for the Rodeo facility, can readily be calculated by ConocoPhillips, and
need to be estimated to comply with Illinois regulations. Estimating these emissions also
just makes plain good sense since the Project will set refinery practices and
environmental and economic imoacts for manv decades.

V. Key issues need evaluation, including coking, PM.25, and others

There are many additional clear hazards from this Project, but the Project application
failed to provide basic information for public analysis, and the time for public review was
short considering the fact that the public had to pull together much basic data.
ConocoPhillips should be required to supplement the application to provide inforrnation
on these issues. IEPA should re-evaluate the Proj ect taking into account these additional
issues and re-open the comment period. Additional evaluations should include:

39 
Source lru"rtory ol Bay Area Greenhouse Gas Emissions, Bay Area Air Quality Ma.nagement District,

November 2006, 939 Ellis Street, San Francisco, Califomia, 94109, page 5,
hnp://www.baaqmd. gov/p1 n/ghg emission _invenrory,pdf
"" http://www.eia.doe.sov/neic&ankingsftefineries.htm, attached as Exhibit Z
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An evaluation of emissions and impacts of increased coking at the facility
including heavy metalo CO2, and other pollutant emissions to air, water, and
soil contamination. This is especially necessary givan the proposed input of
Canadian tar sands. The Project hearing transcript clearly records that this was
not considered for the Project. Data on the range, minimum, and maximum
concentrations of heavy metals, sulfur compounds, selenium, carbon content, and
other contaminants in tar sands inputs to the refinery, impacts of these pollutants,
should have been provided by ConocoPhillips. Tar sands are particularly heavy
(high-carbon) inputs for the refinery, resulting in this Project in a large amount of
coking and energy use. Pollution prevention methods and Project altematives that
would prevent associated heavy metal, CO2, and other emissions from coking
operations should have been publicly evaluated.

Attached is one document listing some impacts of coke use, and identifying SO2
and SO3 stack emissions and "a significant amount of heavy metals in the ash" as
a negative impact of this firc| (Challenges and Economics of Using Petroleum
Cokefor Power Generation o'.1. This document finds:

The primary issues with this pulverized coke combustion technologt are:

' SOx emissions - The higher sulfar content in petroleum coke (exceeding
5 percent) is a negative for this fuel Sufur in the coke is primarily
converted to SO2. However, becaase of the signiJicunt amount of heavy
metals such as vanadium in the ash, large amounls of SOj dre also
formed. A wet FGD system, while capable of removing over 95 percent of
SO2, can scrub only about 20 percent of SO: [B] . Since SOs increases the
flue gas dew point and the air heater exit gas temperdture must be kept
above the dew point, higher sulfur content adversely alfects the boiler
fficiency. Control of SOj stack emissions woald leqube a wet
precipitator in addition to a dry electrostatic precipitator (ESP) and a
wet FGD system.

. NOx emissions - The low volatile matter in coke makes thh fuel harder n
burn untress the firing temperature is raised, and longer residence time is
provided. High flame temperature and a relatively high nitrogen content
Iead to higher relative nilrogen oxide (NO). To achieve the desired
residence time and reduce NOyformation, a down-shot, low-NOx burner
design (if available) is often used. Further, with Iow-NOx burners, the
level of NOy reduction is not as large as with the wall and tangential fired
boilers. Thus a larger selective catalytic reduction (SCR) system may be
required. For certain emission requirement levels, even a larger SCR may
not be adequate. Low volatile content can also lead to higher unburned
carbon and associated lower boiler fficiency.

ar World Energy Commission, httBlhryv.t4@ddqnergy-orq/wec-
seis/publications/default/tech D4BelVll& !a!pss/1_2-26.A!p , attached as EXHIBIT 22
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Much more detailed data must be required of ConocoPhillips, rather than
requiring the public to effectively provide the analysis by pulling together this
information. Coking is a very high temperature and pressure process of the
dirtiest, most contaminated bottom of the barrel refinery products and is a
dangerous process. Emissions of contaminated particulate matter, other criteria
pollutants, toxic heavy metals, and greenhouse gases can be extreme, especially
considering fugitive emissions and accidental releases. These should all have
been evaluated.

Full evaluation of emissions PM2.5 from the Project, including secondary
formation of PM2.5 caused by SOx and NOx emissions from the Project.

Evaluation of emissions and impacts of the Project to the public from
irritating and harmful chemicals causing odors, including odors due to flaring,
fugitive H2S emissions from higher sulfur products at the refinery, and many
other sources.

Evaluation of the many additional issues recorded in the public hearing
transcript that went unaddressed. The public brought up key environmental
and health issues and questions about basic data and impacts of the Project. The
transcript records show that many times, these issues were not evaluated. There
should be a follow-up on all questions evaluated

Additional evaluation of BACT and LAER for sources including:

Replacing Slotted Guidepoles on Tanks with Unslotted Guidepoles
and requiring this for new and existing sources (Slotted Guidepoles on
tanks are known to have huge emissions),

Additional evaluation of emissions from existing refinery tanks, which
will have increased throughput due to the Project, which should be
upgraded to BACT, and which should be listed in full for the entire
refinery for an evaluation of baseline conditions including tank type,
product, throughput, information on tank fittings and controls, past
violations, tank degassing procedures, tank cleaning procedures, etc.,

Venting of Pressure Relief Devices to gas recovery systems (while
adding sufficient compressor capacity so that this does not cause
additional flaring),

Air emissions from wastewater ponds and./or wastewater tanks, (a major
source of air emissions), evaluation ofupstream controls to prevent
contamination of wastewater that leads to air and water emissions of
hydrocarbons and other pollutants, enclosure of axy open wastewater
systems, and data on concentration of hydrocarbons including lighter
products and heavy diesel-range and other components in the wastewater.

Fugitive emissions for the relinery as a whole to provide baseline
conditions and increases due to the increased overall production at the
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facility which will likely lead to increased emissions of H2S and other
fugitive emissions. Information on frequency of inspection of gas and
liquid leaks from valves, flanges, pumps, and compressors, fugitive dust
from coking operations, and information on any past violations ofthe
facility relating to these operations. Lists should be provided including the
numbers of all types of valves, flanges, pumps, and compressor seals, and
evaluation of BACT and LAER application for all of these, including use
ofbellows sealed valves, double-sealed and magnetically sealed pumps
and compressors, and backup compressors to allow maintenance without
causing flaring.

ln conclusion, it is urgent that the IEPA require ConocoPhillips to provide additional
analysis on the matters identified above, and more importantly, additional pollution
monitoring, reductions, and serious consideration of project altematives. These issues
will impact neighbors and the global and regional environment for decades to come and
also cause permanent local and global impacts. Your time in scrutinizing and correcting
these severe problems is well-appreciated. Thanks for your attention to these matters.

Sincerely,

Julia May

Environmental Consultant

Attachments, Exhibits A-2, and 22

--List of Electronic Filename attachments shown below
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American Bottom Gonservancy
P,O. Box 4242, Falrvlew Helgfrts, lL 62208

abc@oraldenet.org

June 16. 2007

Ms. Rachel Doctors
Hearing Officer
Illinois EPA

Via email Rachel.doctors@i llinois.qov

Re: ConocoPhillips Wood fuver CORE Public Comments

Dear Ms. Doctors:

In our rush to submit public comment by the June 15 deadline, we inadvertently omitted some
documents and comments on the ConocoPhillips (COP) Wood River Coker and Refinery
Expansion (CORE) draft permit. We ask that you accept this additional public comment, which
should arrive at the offices ofthe Illinois EPA at the same time as if we had submitted them by
the Friday midnight deadline and sooner than ifthey had been postmarked and mailed by the
deadline.

We appreciate that you extended the deadline by a week, but as we indicated in our request for an
extension, there are three extremely complex permits and citizens were prejudiced by the short
comment period. Because the comment would arrive at the IEPA officc al the same time as
comments emailed at midnigbt and even before comments postmarked by midnight Friday, June
15, there should therefore be no prejudice to ConocoPhillips. (We note that constnrction ofthe
pipeline that would carry bitumen from the tar sands in Alberta, Canada, to the Wood River
refinery for this project has not yet been authorized by the federal govemmcnt. It is still in the
draft Environmental Impaot Statement phase of pemitting.)

Should IEPA not agree to evaluate the cumulative impacts to air quality of the refining of tar
sands and the use oftar sands-derived fuel on air quality as we requested in our eadier comment,
we request that IEPA consider altematives to the COP proposed process; i.e., primary upgrading
by combined hydrocracking, hydrotreating and smaller coking units rather than relying primarily
on delayed coking and hydrotreating as planned. Hydrocracking is a more sophisticated and
modem process that, in tandem with smaller cokers and aggressive hydrotreating, would produce
cleaner fuels, with less was0e petroleum coke by-product. The cornbined hydrocracking-coking-
hydrotreating process would also produce considerably more usable refined light products for the
company. According to sources we have consulted, thermal coking without the hydrocracking
step results in 65-70 per cent conversion rate to usable product as opposed to a much higher 85-
92 per cent conversion rate from combined hydrocracking/after-coking/hydrotreating-

Tar sands are higher in cycloparaffins and aromatics and emit more particulates. We believe that
the addition of a hydrocracking step-as used to great success in Canada-would result in lower
emissions from the refincry and from tailpipes in the areas where the fuels would be used. This is
especially important in the Greater St. Louis/Metro East area, which is nonattaiffnent for both
ozone and fine particulates. Our region would be impacted not only by dirtier diesel and gasoline



tailpipe emissicns but also from commercial ard military aviation fuel emissions. We sit just
under the takeoffand landing path for Lambert Intemational Airport in St. Louis and are home to
Scott Air Force Base in Belleville, The change from using six giant cokers as planned to a
hydrocracker and smaller cokers would results in both substantially lower refinery emissions and
water usage and pollution.

We also assume that ConocoPhillips would want to maximize its product output even though the
combined hydrocracking-coking process would be more expensive than the older, cheaper,
simple coking method. It is our understanding that the entire cost ofthe refincry expansion can
be written off by ConocoPhillips for state and federal tax purposes. Fullv half of the entire cost
ofthe exuansion can be written offthe very first ]rear it is in operation. See Attachment ABCl-
2005 Energy Tax Incentives Act (title XIII of the Energy Policy Act of2005), Section 179C. In
addition, the hydrocracker should qualiff for Illinois pollution control tax subsidies and perhaps
even sales tax exemptions.

We also note that in the current Senate Finance Energy Bill Tax Title, reported out of committee
on June 14, 2007, ConocoPhillips would be allowed to collect a $1 per gallon subsidy for
renewable diesel fuel for the first 60 million gallons produced and 50 cents a gallon for every
additional gallon. That is a substantial source of potential revenue for the company.

We also ask that you consider requiring ConocoPhillips to gasify its coke rather than shipping it
to local utilities and that you require the strictest of controls on the gasification process and on the
consumption ofthe qmgas produced by that process which is used to displace consumption of
natural gas as a plant fuel and source ofhydrogen to make clean fuels.

ConocoPhillips can well afford the best available tecbnologies and controls at the Wood River
refinery. According to information on its website, www.conocophillips.com, its net income last
year was S 15.6 billion with a 26.5 per cent retum to shareholders. In the first quarter of 2007, the
company had a net income of $3.5 billion. Gasoline prices have been at historic highs and are
predicted to go much higher. The cost per barrel of Canadian tar sands will be considerably less
than conventional crude, although it is unlikely to cost consumers less at the pump, resulting in
even higher profits to those companies using the cheaper" dirtier feedstock.

Electing a process that would produce more product would also help to deflect criticism leveled
at big oil companies that they conspire to restrict supplies. (And although outside the puwiew of
IEPA and this permit, increasing the size ofthe proposed pipeline from Alberta, Canada to
ConocoPhillips' Wood River refinery from 30 inches to 36 or even 42 inches would also help
increase supply, alleviate fuel shortages and further blunt critics' claims of supply manipulation.)

We also bring your attention to several papers obtained flom the Lake Michigan Air Directors
Consortium (LADCO) website (www.ladco.org): Midwest Rcgional Planning Orgaaization
(MRPO) on Petroleum Refinery Best Available Retrofit Technology (BART), (Attachment
ABC2), and Attachment ABC3, an MRPO White Paper on Candidate Control Measures for
Petroleum Refineries. Information about the ConocoPhillips Wood River Refinery indicates
inconsistencies referred to in Julia May's comments and discrepancies between reported
emissions and permitted emissions,

Thank you for your consideration ofthese additional comments.



Sincerely,

Kathy Annria

Kathy Andria
President.

Attachments
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South Goast Oil Refinery SOx Emissions available from the California Air Res

Downloaded from California Air Resources Board (CARB) website, by J. May, Environmental Consu
FACILITY SEARCH RESULTS, Database year is 2005. Air Basin is SOUTH COAST. Sorted by SO)
http:/iwww.arb.ca.goviapp/emsinv/facinfo/factox.php?grp=1&dbyr=2005&al[ac=C&sort=PolHi&sho

FACID DIS FNAME

19 SC 114801 SC RHODIA INC.

19  SC 180001 sc LOS ANGELES INT AIRPORT

19 SC
19 SC
36 SC
19  SC
19  SC
19  SC
30 sc
JJ DU

JO DtJ

19 SC
19 SC
33 SC
1 9  S C
19 SC

19 SC
1 9  S C
1 9  S C
1 9  S C
1 9  S C
1 9  S C
JU JL

19  SC
19  SC
19 SC
30 sc
19  SC
30 sc
' ,9 SC
1 9  S C
19 SC
1 9  S C
30 sc
19 SC
33 SC

131249 SC
25070 SC

800181 SC
7427 SC

108701 SC
800075 sc
180009 sc
100154 SC
180024 SC

8547 SC
124838 SC

1073 SC
42514 SC
44577 SC
40196 SC

117247 SC
180007 sc
4911 1 SC

800183 SC '

35302 SC
106797 SC
45448 SC
50310 SC
42633 SC

180008 sc
50418 SC

1 13873 SC
69646 SC
4477 SC

37336 SC
12912 SC

180013 SC
115389 SC
800236 SC
180026 SC

BP WEST COAST PRODUCTS LLC,BP WI
LA COUNTY SANITATION DISTRICTS
CALIFORNIA PORTLAND CEMENT CO (NSR USE)
OWENS-BROCKWAY GLASS CONTAINER INC
SAINT-GOBAIN CONTAINERS, INC.
LA CITY, DWP SCATTERGOOD GENERATING STI
JOHN WAYNE AIRPORT
COLMAC ENERGY INC
ONTARIO INT. AIRPORT
OUEMETCO INC
EXIDE TECHNOLOGIES
US TILE CO
LA COUNW SANITATION DIST (CALABASAS)
LONG BEACH CITY, SERRF PROJECT
GUARDIAN INDUSTRIES CORP.
EQUILON ENTERPRISES, LLC
BOB HOPE AIRPORT
SUNSHINE CANYON LANDFILL
PARAMOUNT PETR CORP (EIS USE)
OWENS CORNING
SAINT-GOBAIN CONTAINERS, INC.
GAS RECOVERY SYST LLC (COYOTE CANYON)
WASTE MGMT DISP &RECY SERVS INC (BRADLE'
LA COUNTY SANITATION DISTRICTS (SPADRA)
LONG BEACH.DAUGHERTY FIELD AIRPORT
ORANGE COUNTY, IWMD( OLINDA)
MM WEST COVINA LLG
ORANGE COUNTY, IWMD (BOWERMAN)
SO CAL EDISON CO
COMMERCE REFUSE TO ENERGY FACILIW
LIBBEY GLASS INC
VAN NUYS AIRPORT
AES HUNTINGTON BEACH, LLC
LA CO. SANITATION DIST
MARCH AIR FORCE BASE

NGT
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Success stories - How Valero Refining saved money by reducing waste, a pollution preve... Page 1 of 1

Case Study Database

Valero Refining

Year Submittedr 2003
Process: Stack Gas Cleaning
Industryi Petroleum Refi ning
Waster Reduced: Stack Emissions
Substance: SO2
Equipment: SFay Tower Absorber
Location! Coryus Chdsti TX
No, ofemployeer:485
Contactr Allan Schoen
Phore: (512) 289-3286

Description:

Valero determined that drastig reductions of SO2 and particulate emissions from the
Fluid Catabtic Cracker Unit (FCCU)could bp adchieved. With a new technologically
advanced scrubber, emissions are less than the maximum allowed by fedral and state
rsgulations.

P2 Application:

This scrubber design, by B€lco Technologies Corpontion, incorporates a patented spray
tower absober followed by a filtering module and then ahydrocyclone water droplet
soparator. Theemission contlol technology exc€eds EPA and TNRCC 'BACT' criteria for
SO2 and particulatc reductions. The project has reduced Valero's allowable emissions of
SO2 from 178 ppm to 50 ppm, In addition, particulate emissions arc 4370 lower tian
EPA'S Dew source performance standards for FCCU'S, and have been verified by
independent testing.

Ervironmetrtal Benefits:

On-lire continuous SO2 monitors demonstraie the unit can ftat FCCU flue gas to l€ss
than 20 ppm SO2. The opacity is consistantly below 20nlo.

Details ofReductions

Source: TCEQ

file://C:\Documents and Settings\aalexander\Local Settings\Temp\E)C{IBIT D Success sto... 8/2112007
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United States
Environmental Protectlon
Agency

Offics of Enforcement
and Compliance
Assurance (22484)

EPA 300-N-00-0r4
(revised)

I S.EHA Enforcement Atert

f taring is an engineering practice
I that provides for process equip-
ment to immediately release gases to a

Frequent, Routine Flaring May Gause Excessive,
Uncontrolled Sulfur Dioxide Releases

Practice Not Considered'Gaod Pollution Control Practice'; MayViolate Clean AirAct

device (a flare) where they
oan be quickly and safely in-
ciierated. The proper use of
flares is a good engineering
practice because flares can
prevenr
danages,
fires and
e x p l o -
s i o n s ,
and inju-
ries to
employ-
ees. Flar-
ing a lso
converts
noxious and odorous gases re-
leased in emergencies to less
hazardous and objectionable
emissions by the burning of
the gases.

But EPA investigations sug-
gest that flaring frequently
occurs in routine,
nonemergency situations or is
used to bypass pollution con-
trol equipment. This results
in unacceptably high releases
ofsulfir dioxide and other noxious pol-
lutants and may violate the requirement
that companies operate theh facilities

Editot's Note: To clarify sulfur dioxide rc-
porting requirements, this issue contains
slightrcvisions to the sections, 'Diagnos-

ing, Preventing Excess Flaring," located
on page 3 and "EPCRA Reporting Re-
quirements for Flaring lncidents" on
page 4. Plaase disregard the oatlier is-
sue.

Frequent and routine use of flares
may not be good ah pollution control
practice for reducing emtissrbns.
(Photograph courtesy of Kaldah
lnc.)

in a mamer consistent with good air
pollution practices for minimizing emis-
sions. New "clean fuels" requirements
will lead to the removal of even ereater

-Tonifuru 
eT'-on pagtt



Continued from page 1

amounts of sulfirr from feed stocks.
Companies should ensure they have ad-
equate capacity to treat these pollut-

ants without resorting to excess flar-
ing.

Cood pollution conbol practices in-
clude:

l. Procedures to diagnose and
prevent malfirnctions; and

2. Adequate capacity at the back
end ofthe refinery to process acid gas.

At petroleum refrneries, flares are
used in a variety of process areas to
prevent hydrocarbons and waste gases
from being released directly to the at-
mosphere. Since hydrocarbons are the
pdmary prodtct at refine/jes, compa-
nies should make every effort to avoid
sending their products up in flames.

Flares. however. are also used to com-
bust acid gas-a highly concentrated
waste stream of hydrogen sulfide gas
(up to 90 percent pureFand sour wa-
ler stripper gas (about 30 percent pure).

Sulfur Recovery Plants (SRPS) nor-
rnally process hydrogen sulfide gas and
sour water stripper gas. A sulfur re-
covery plant is a refinery process for
producing elemental sulfiu for sale but
is also a part ofthe refinery's air pollu-
tion control systems. The process con-
verts 95 percent or more ofthese hy-
drogen sulfide gases into elemental sul-
fur while reducing emissions to insig-
nificant levels. Use of a flare for com-
busting acid gas instead of processing
it in the SRP produces very large un-
controlled releases of sulfur dioxide
(SQ) and effectively bypasses the per-
mitted and monitored SRP emission
point. While the flare is designed to pre-
vent the di-rect release of the very toxic

October 2000

and odoriferous hydrogen sulfide drq
ing rnalfunctions at the SRP, EPA
documenied situtions ofregular or rF
tine use of flares for acid gas i:rcinera-
tion instead ofthe expected reliance on
the flare only for emergencies.

One day ofacid gas flaring can eas-
ily release more SO, than is released in
a single year ofpermitted SRP activity.
On numerous occasions. EPA has un-
covered information on acid gas flar-
ing incidents that shows that 100 tons
or more of so, can be released in
such flaring within a Z4-hour period.
A moderately sized Claus sulfur recov-
ery plant (approximately 100 long tons
of sulfut recovered per day capacity)
that is subject to the New Source Per-
formance Standanls and properly op-
erated with its pollution control device
should emit no more than 250 parts per
million of SO?, a rale that corre-
sponds to a little less than 100 tons
annuallv.

Health Dangers From
SulfurDioxide

f'laring HrS can produce high am-
bient concentrations of SQ. Short-term
exposures to elevated SO, levels while
at moderate exertion may result in re-
duced lung function accompanied by
such symptoms as wheezing, chest

. tightness, or shortness ofbreath in asth-
matic chilclren and adults. Other effects
associated with longer-term exposures
to high concentrations of SO" com-
bined with high levels ofparticulate mat-
ter, can result in respiratory illness, al-
terations in the lungs' defenses, and ag-
gravation of existing cardiovascular dis-
ease. Those at risk include individuals
with cardiovascular disease or chronic
lung disease, as well as children ald
the elderly.

Acid Gas Flaring
Routine or nonemergency "fl



Continued from page 2

of acid gas" is directing that gas away
from the recovery plant, combusting it
at a flare and releasing sulfur dioxide to
the atnosphere. Acid gas flaring is not
a federally permitteil operation and
should typically only occur during a
malfimction (a "sudden, infrequen! and
not reasonably preventable failure of
equipment or processes to operate in a
normal or usual manner') (40 C.F.R.
Section 60.2). In EPA s experience, fre-
queni and repetitive acid gas flaring is
often not due to malfunctions. Acid gas
flaring that is routine orpreventable vio-
lates the NSPS requirement for operat-
ing consistent with 'Good Air Pollution
Control Practices' to minimize emis-
sions at refineries with NSPS fuel gas
combustion devices and affected facili- .
ties including SRPs (40 C.F.R.Section
60. l1(d)) .

1| Ghain Reaction: Upstream
- Upsets May Result in

Downstream Malfu nctions
Properly designed, operated and

maintained SRPs can typica\ receive
and treat all acid gas produced at the
refinery (most also are designed to treat
sour water stripper gas), These gases
should not be flared except rmder emer-
gency or malftmction conditions.

Upsets in upstream process equip-

ment may result in hydrocarbons or
other contaminants entering the acid gas
sheam. Hydrccarbons can be very dis-
ruptive to the short- and long-tenn op-
eration of the SRP. Historically, not
much effort has been put into investi-
gating and correcting the root cause of
contamination or upsets. Instead inci-
dents have been simply reported as
"malfunctions." EPA, believes that re-
peated malfirnctions for the same cause,
generally, could be predicted and pre-
vented. If flaring results from a pre-
ventable upset, EPA believes that it does
not represent good air pollution contol
practices and that it may violate the
CAA.

Diagnosing, Preventing
Excess Flaring

Repeated or regularly occurring in-
cidents offlaring can be anticipated and
should not be classified as 'malfunc-

tions.' For example, regularly switch-
ing between high and low sulfir crude
may cause fluctuations of the acid gas
feed to lhe SRP. This can create opera-
tional problems for the SRP ancVor its
pollution control equipment, resulting
in a perceived need to flare. These up-
sets should be addressed through im-
proved operational control systems, im-
proved and ftequent training of opera-
tors, and continued optimal perfor-
mance ofthe SRP, not by bypassing or

flaing acid gas and soar water strip-
pef gas.

Another cause of flaring is inad-
equate capacity of the SRP and its as-
sociated tail gas unit (TGU) to process
all the acid gas at the refinery. Refiner-
ies should ensure that their units nave
the capacity and can handle variable vol-
umes that may occur during different
production levels.

Refineries should implement the fol-
lowing procedures to ensure that flar-
ing results only from a true emergency
or malflnction:

BP Amoco Reduces
SO, Emissions from
Flaring Nearly 75%

Erom 1993 to 1995, the BP
I Amoco facility in Oregon,
Ohio, exoerienced an annual av-
erage of 16 flaring incidents and
released approximately 180 tons
ofSO, . Underlhe procedures out-
lined in a Consent Decree with
EPA. BP Amoco has been able to
reduce that amountto an insignifi-
cant number (three flaring events
in 1999 released a total of49 tons
of Sq) and each event was attriF
utable to a true 'malfunction" ag
defined in NSPS. This was accom-
plishedthrough equipment and op-
erational changes that eliminated
the root causes of such flaring. The
protocol in the consent decree
(http !/www. ep a. govlo ealo re/aed)
serves as a model in balancingthe
concerns of Good Engineering
Practice and good Pollution Con-
trol Practices for any flaring of acid
gas or sourwater stripper gas.

I Conduct a root-cause analysis
ofeach flaring incident to identiry ifany
equipment and/or operational changes
are necessary to eliminate or minimize
that cause so as to reduce or avoid fu-
ture flaring events. As appropriate, cor-
rective measures should be taken and
implemented. Ifthe analysis shows that
the same cause has happened before,
the incident should not be considered a
malfunction and corrective measures
should be taken to prevent future oc-
cruTences;

I Ensure there is adequate ca-
paciry at the SRP and TGU. Redun-
dant rmits can prevent flaring by allow-

October 2000
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SEHA,
United States
Envlronmental Protection Agsncy
Office of Regulatory Enforcement
(2248A1
'1200 Pennsylvania Avenue, NW
Washington, DC 20460

Official Business
Penalty for Privata Uso $300
' E nfo rcement AIed' news left er

Conlinued from page 3

ing one unit to operat€ ifthe other needs
to be shut down for maintenance or an
upseq and

I Prepare an accurate estimate
of the total SO, released (using clear
calculation procedures) for each acid
gas flaring incident.

ldenti$ring the root cause ofthe flar-
ing incident gives the refinery the op-
porhrnity to fix the problem before it
happens again. It also enables the facil-

ity to assess whether the flaring inci-
dent was caused by a true malfi:nctjon,
which is considered acceptable engi-
neering practices.

A reference procedure for evaluat-
ing if good air pollution practices are
being used when future acid gas flar-
ing events occur can be found in the
Consent Decree, C.A. No. 3 :97CY7790
N.D. Ohio, entered May 5, 1999 (see
http: /t\,ww. epa. gov/oeca/ore/aell ,

Fot more information, contact
Patric McCoy at U.S, EPA\ Region 5
oftice in Chicago ut (312) 886-6869,

E-mdI: mccoy.pabi@epa.goy; and
reg ar ding lederulll permitled rclease
questions, contact Ginny Phillips, Of-
fice of Regulatory Enforcement,
Toxics and Pesticides Enforcev'.*
Division ut (202) 564-6Ilg,en(I

phillips.ginn{Q)epa-gou -

$p 
n OcreoXecfctarro. Prtnird w|lh sqrclnora Inton p.p.r rh.t contatn..l t€.r130% r.cycbd nb€r



EXHIBIT F



:

:
:

t

-
I
F

E

O

r]

U

o

5
'.1

Iq

F

o

^9

o

tll

F

;
6

3

I
5
i

F

z

z

st

z
d

z

4

z

r)

€

U

' F  i ' J

i  t "3

* !E

' ! r a
.i .* i,
: a,B
E E 9

iE;
t t t

$

h
E

.F

E

A

E

z

g
q

3

I

z

{

; :  i
i , .-r.

: i  P

i i  m
i : r !
t i
i : 9
I T  E
i :  A
: ;

ogz
R*  2

" i t  aeFx

EE 9
; E  A
i F z

.E€ Aa&  t s

ae u

: :
: . i

i <
i o t

f z
I pco
E"Z

i . 4
b>
E3' o . !
g J

: <

^Z
t i >

t

.ts

I

E

Y
ri
d

F

c,

2

&

Fz

z
F

o

E
.9

ds
{

t

3

E

E
?

E

.rr
d

.g

I
sf !
, ;  q E

' 9 e *
e . F {

6t i

. !

o
5
E

tcl

z

z

4

z

N  c o . o r o  o \ q \ o \

.i

5
. ! 9

9 . s

i e
F E

a

F

,

5
F

q

z

z
F
z

.F iex g
T :E ;  i
E E }Og ;
i i  x'! -V =
e 3E^!  EF .  . 9 E *  <

9 1 1
( l . J

.9 al

! rc le
<'.1 E a ^

Z ,  ;  -  . E  =
tr  EEEItx

a Fpfi - !p ii
a e,i i e
L./ E .:

h6
;
EE

t iZ u .

I



6l

EI

U
I

o

I

?

. i 5

iatst;ilsiEtail;iggIfsft1gggglg
egBjgEisaiigeEtligi;{i{gfuriilerE
FiiigEgiEgg??g i il siiiiaiiiEi lEiiigI

r €{
; iE! {

8 ;  ^&  .g  .E
HE-s.9 Bg€ r: a
e u  . 9  g  e
.E3  E :  &
i r  :  r  o
l 9  z  '  b r
&h  i ,  ! 9  E
&pE i  H
E 'H  F ,  i  i

€E- E € E
?,r E i  :
E 6  ! ;  3

d ' ' r  E  i  o o Fq . ; : 3  . E t
E E  I  a  : 3
$ d  €  - E  $ 5

*EE.eE -E!:  z9  !  u  . ! ;
; E E E r" I E
F;E;  PF Fg
A dE f r  eF i  6 ;

s
!

t

ilrl

4l

EI

?l
3l

a

:

i

EI

:l
3l

DI

a

:

*El
.t 3t ?
4 s l  f .

"sil !Egil f i*

"f,€€| E gE
- i;Eg*F E€
E E i!{EtE t E

5; Ef s g€ E E
il t ?E a ii E €
: E sisl;i H g
ggEtg]3?E5
; ; ;8€l;5; ;



Br g .EE

fl; fri
$1" ! 

"EEls E ;5
. iJ  :  .P{gif gn
EiI € .;E
E€l +" gg
ggB EE
!g: Efl

i$ E s+a
;j l ER f ir
ifl 13FFI
iH g? F€{

;E sEsefl*€ t-$gg€ s l.rt
g+EgtgE$EE$ia€sEfggEiEE€ij
g$€ '' gjEffiE€ rss$€Hrs#EsB {.*'
EEfi I] iESEEIE ii$$EIEiH6$g- gI$i

ggEs gEggEii iiEi{$ifsiigi iigiEEEf, 3 EE$g€E€- E€iEEiEi€gFii Eig:

;l

EI
EI

sl
nl
4

.E

E

d

.2
E

2

2
Fi

I

.9

c
E

I

€

:
(i

T

E

i

lls ,f,

fl€ g3
;tH {d

s3a 3B
F = EIY

IH$ gs
}.i E- HF

Fgg gE
EE;  f i  i
x 6  t  6 :
EE; EF

egdgi
EBfl,?{fl
9;f,a;flF
fgggl

al

Eli
Eli,
E K I
: t

! a

o a

H;?
aeg
: " ? l
$g
3 > l

cl f,g
{t€ !l?
45 Afi
EI1 EIE
4R dt;

dH AE
3E fl;
El t  :15
: t {  4>

$t 3r
a t L  4 i
d : -  C 3

{i €t
E F  U  EgT gE

3i 5H
3g eH
;3 :A
ifl iH
,4pH

E

v q

v=

:E

! !
Z E

E

E 3

e*

4 . 6
E

3 a

E 1 !

E O.E I
o  ! 9 i

T  3 g ;
- i  P8rg  ? g " E
* E H r"E
.E 3.E -e.h "

5

z
E

h

3
;

I

h
I

U

I
*

_qg

F .u &
_  E l * 3 5  :

aesiiiE E
EE:;EiE J
i€EEEi$ EE
!E;g! 'Ei  rE
€feE€tE= gs

:iE€€EEgEE
gfiiEggEii
gsEgEg?€ J



f

3

! Etll
<  H g l
: irfl
E gEI
5  E I E I

# fl€l
f  dg ls
=H ?;lT
; 6€li
s .E els

:  ?Fle
; EHI ell
:E 3*lEl
' 5 . {  >  E lE l

Rf ixEl
i i  sEllr o  3 .  <d l l l
E . i  E  J : l
{ E i EllEl

FX $gfl

Sl El dil,El sl il$
!l Fl El3
fl rl $lg
El 3l Elsl
!t i -EtEl
?l Qs Elil
!l gi ggl
il it xg
El iE !H"
r  ?E  ? i :
Fa i"r ielg
t{ g{ Sl|i,ii aE €3li
iEr gi g3!
t ; l  EB E; l ;

tilFH FglE

o

'E uE. '*Ei,nur€,i :';Eig-€8,:EiF:ruiane?aEt$eggg$igi+Eji
iie, EEiE, r$ics$Ee€r iEitalsiEs€
ii€ H iEEig iaiiiE€Eie, iiFglggagig
iai !l ;iiga E?{ig$iEiii E?a{gigia{?



o:  B*
e E e
5 d l
! ! = 6
6 : C

I ld

f l . r J  q

i t  $]J
fl gt t

d ,El  r  *
.Et gt I
;l 51 3
iit ;t :l
it .el
9 a t  o t

EI ;I H
dEI  H
EJ ;I q]
c #l'1 Bl-: '19 Fl

:  9 , *  !
4* sF F
4F E4:
9F'f s f

iiEisiiaiisg*iiiiggEiSEaiiii

siig I iiiggiEils 
giiiigggiigiiii 

ii

fr " Bl
€ Et g;

fflHi
^ rt  - le

H El j  l=
r flsEi
i fls. g;'
I g€EIE
i 3: 3s
i  l l t  dlg
i  -El!  dlf i
I ;t? E1!
:  SIF EIE

gF €fl E;
i: 'ri Elr,t
Ii EE flIi
ii EH gEe
:  E  :  d A  e  E >

ie,i'E;is eftFflg fsfis$i 6aefs
iiEigE?ig ESgEiE- iiff,'Es E€Eii
isi''i'i*' iEIi'ii 

iiiiiiii 
gggiifleglEseig:i;Bi

gl EEi i;*E;{? E €i
I, .tfEiAgEl€ "i$



s,aiiiiiEi{iiiE€giggiiEiEiEi

l fl iiiisi 3 iigigi H l{igiiiiggis ii

$giig;g ifisi:*+Eat€sal sg1esur
igia;gE,iiii€gEgEiil+'iiiiggigi
gEliaia i s lrtsgiiliilgillii H 

ggiiggil



{

I
R

E d
z

d . :
6 <

o d

5 b
g F
! . E
E O
& A
= U
t > ,
# =
: " 1
E 6

. t s 8

<E r

{ H  E

! 5  F

iF ig ! ' e
i i s  i

E E :,8 !€ $.;
€ Ee Elf ee* t- E:
t i! gE sfiE s{gll
snEaEiEHEsigg
!figiF*EeE:f€ilP
lE lH:81{E'E 'E I ,5ei ;

:iEtl riiEEi eEEil
19 ;? €g]: {*E" 35 E*
:t| EEI €;l{ sFgE EE ;Eq$fl I:l f,;l* :B*i {t ere
tE19 ! f lE!+tEi='3Ea
;4  * ;€ .E 'E l :  €3: f  E ; ; !g
fii:Er EilE eFig"5i E€i
3B?*Ri8l F"rEi:; f Et

E$9Eig3ilgiiFiii igFiigii$ti9 Ei$sgrEEii gEEefr$iti;i*$ if,€ gggff E$Egg

iiEiifi{giliilig$ iiiE?EgFiE$g3 EigEEi

iiii iiiii?i$FiEigii Ei

${gte 
gEiiiiiiEigiiigi Eg



? iEa E, ;

iiiflef,Ea
Eii$tig+$
iEiiiiEii
Fs F ;a:F** F!

ltE as s#t*tl$ggg{E, 
igig1ig

iEiiig$iiigigi

iiiiii iigigEiiligiii iiiliii

I



9 1 3

6t u

,51 ;
9l  d

+t F
-'l 0
: eDT
N  E E
s  P . !
9  = ? .
i  ! i
c iF,
3  ' l ?

;?E
e  F , q
:  ; ;
e  6 > -
z  , \ f r
1  I e "
E  f a
>  : E
. e  g E
a  c e

: .  = E

; i  - e *
S F  E E
a >  g 9
R : 5 ;

i{iisiiiiiiilgi*lilisliiiis

is*iiiigglgaililglg$gsisssiEs



F= E*' $E
iiiiigti
tigii€gF
ii'E'tiif
E*+ $€:E E$

sigui+EFi*

-a .e8e E-  ?*" .  E

'- sf;$gEEea i*Elir eiiggtsei Fli$9fFi $€$EEi Hti+iEEZE !SEEEiEE r
[E-'€-*EgF$g; Fl FEi:s! 9EEi$Hg
ss Hr rnscc.iEE it ?{€Et? gg€:?:i
F€ El ilti;!E Ei il EiEg*t pti.cEtse
EHEI Ei.;g:€{! flErE:;i Enr;Bra
F! €l ?HE€:ii{E Fl EAE$E€ ?$€r$se
EE E| EgAiEEH;F H fiig€EE E€Elflg
+i g Ea;seiiiE g iEfEE€ E;*#SEE
E3 it Eii:!sF:b ? EgE!gi EEgg€A*
€*_ 'r E g g€ E F! ?E F x Eii tta I F€iiEi
iF s Eg*ESE!fl EEsg:E sEi.€?6



E

.9

tr_

E
5 ^
o
pd
i i i

i H
E . t

' t d
E i i

E3

* E

ii?ii3iiiiiiiisiEi3gsgiiiiilsisir

i3sE!s igiiii ilgili{iEsr isiiiigg 3EiE



E

g

,h

a

.E

r !
a.z- x

; i

qE
A . ?

: l
. E F

.gs
E E

istiseiii+E:gglt;giEi?gis

iiii s iiigii giiggEi iiiii iiilu
?*si F ieiEa:, EEi?E;g ?ff;fle iEi€ig€$g*' ug3€i:f'EsitEH ueiigF uE3;g



g

5

€ E
: d

; €

I E
E J
:n
E 3 "

l{ E

€ d

" E ;
E '

o d
F '
< t

i sg*t+ e *Erutttrlci.fE g=+ai;*€; ig EgEFi€ BEEsieffiEEsg }?nE?i3igi
iigii*iEiiEtiBgiigiEiFgtEgigi€i
i, fl 

gisgi€ $tiggiEitguEig 'i?iiiigi?*



E E* - H
IE$€, , i  E*$'
E.!E! iEsgi;;

EgEiriEii€{i
sFEf st FrEEq!58gEEi EI ;;€EgiIE

" F:€E it EttE:fE3
E l  € . s . t E  ! l  ; F E : E i E i

El s-5t{ g tEiritgi
€l i ! : i  s l  :EPgi$t ;
3 eEtE, El sEiEr€l ' r
El glcEF t l  :E*iEEeE
!l  rgE;& El HEiE! ' !5F
s'?l+tE El EiEt;*E;
t  Ei;€E dl "HE;€Et{!9EF8 . ,  EF.EJEHS'gH3E ; H:EEE+Ft



EXHIBIT G



ig lliE i iii iiii i?iliiiE 
gsll 

?s
EE'Fis- E gie gg€EE 'iiiiEeia ggiia'a

sE Eagsa tlic git ?ic ,n *IPliE€EElF€iEEJEE gi*EE iEtE-gEa,€ai ig uE
*at€€giiege€€gegii;eaEgs
sF . * it

, eEi*E rig si s Egi3€aEEESAigEg3iEE i E F i

E

e o

! a
.E€

HE
SE
g - c

eE s
€F  Q
? A  A9r :
t =  <
€ E  l q
9 ;  I

F =  . t
EE {
5 i r  <
! !  -

:g EP
f fE 5E
: e  E8
: a  d :
= E  d E

€

:

I

e t
: 3
q t s
:i ^\
; E

i E

6

s

r  l F

5 r :  i
EJ3

F+:n
= ;

b



*

e
E

! 9

h d

B C

. E f i
i ? €

a 4
5,E

€

:  5  , . €
t  *  = >

t c: eEc:"
{ s{E€ii
i BE H!=;

s; 3- H !;-e {
i F  . :E ;H ;H
s . i  Eg€ i3 "^$

iI E"E EFE g,
:S I€ I EE c€

i€FEEEEE
sHtiF{€E
X Ei 4c: iE

A;EiC E 9

iP
e

.9

a

6

E

E

6

i€

9f
H

< q
. e d

. d . 9

a

= +

{ 8
S t o
* g
{ 6
E ;

s 9
.. .:

s *  a

e E  n

iE  E
i E
EI  E

I< E .!

!  E i
:  d A

* "  En
5 g:
!  Eb
4  E t

E

g

5

E

R

.+
=

F
d



:s
E 3

. g P

E 9

6 ' E

3 i
5 :7 e

? : .
E 6

I

E f== s

€iEFiEi:
€,5i€E€€iE
;iliiit*$E;

FgFEgSEF3ii;i

6

,g

c

k

e.

F
E
s

t s
S p

5 R
; :
! g
i i
d . g

d"

E
A

Q
6,



I
P

I

&
,d
.E

I
6

a

333s3e3"

g

e

F s
. - 4

3

i

€

d
E

3

:

o*

E

d

d

E

e
-a

axo

6- 6^ E"

I

o

z

5

,3 ;-

;
i

e

E
9

z

h
J

Q a 9 t
a 6 i i S n r t

B

i.

i
I-:
i

,3

CE



E

e >

9E
. ! a

g E

> . c

E S
: d

*  e-
F  ; €
a . -  P . e

-Z t= E !,

€E  F  q
FEEF
: . 9  4  E
i E 6 3

t
E

s
B
i
?. t d

F E E
+ ( J g

{ =  I

E <  F
l tz
: !E

L J a

; . ?E

-l:" E

,i E i* i i Fggg: g i, iig iigis i {,

i E Egg i i-sigEi E lg Esi iiagg ;glsg

3

*

€ :

s !

l,o"
; !
! ta s
.s i

€
t
s

{



? 3

: €
! 9
. E _  I
E A  E

EX =
E A  €

; €  o  q
E 9  €  :
E A  g  O
! r !  E l
F =  =  s
FX €T"
ES +9
^ e -  A €
c . ' c  ! 6: s : €
t l i t

iE€EgE€+€€ij
ii;€ig3iiFij



F *igg;SES I :-ts, isi €tg sE si*i €
,i l$$$ii$t, i €?f€s $ii iEE

il iiigiiiii a Egi*g iiigl?i glg gsig ii
$ it$*$iEil *i :g3i?F $iirEsg€ ,, Er



I

i

E

P



,iEgiigiiiiialasislsis,siEil
- g gilggiaii 

I sii{ iigligg siti niii
I



a

$?
a

- $  5 E
I  : n
T r ;
i t  : d

F
E i
E ! . l :

EFi
iEE
E = i
f  * ;
E € i i

5a€
E 5*
E= $
: 'e

{=ujB
Ef .PE
Ei€ E
6 E Ei
q=.1 .P

:i?i* e p :

E ei!
._€ xE

€er i
;{Ei
i i;E
EE E;
* EEi
iEEE:' ; : lr:.=E9+;
*g i i I

F:TE;
! ;  X E i
.0 r .E e:

5 E ei+
#;iE*
g!xi

;
I

s
i

E

t . i

!E
: F: s
€

i
E
F

s
€ t



EXHIBIT H
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impidc dat npdin3 .efuuy, lriEail) r.qi.hs nic e or ht9d b.lril8 hlu. onyrd
md dso drl suln! ElFm podjot lh. 6u of . pird bt rsibitiry study di4 ph6 il
nE of l]l. Efindi6. uiril dr dtyb m ;abrh4 hn e Lrd ts tuly 1, 10{r, rb.
rDplirE t quoy of nlt dtu w.uld t ;ds.d b drily to6 *..xly- ltr ddnto4 ln.
rulc vill EquiE 0E f,E tr lld 0.16 6 6r inidl.d in ' npedriv. ls{in n b.
uruFdld ri{' elizitrg orDlbillty rEh rbr mly h @da nw !o rh. fle B Eg:4rrqi Th.
mod.d $lc qill dlr. Etblirh uifob aisling dab pFedB .!d elcddioE rs ED.nbg
.mi$is drins mnih d.nri* !6iodl.

I]* .!Md.d dk qill rd trw norindtd i.qlicfh; f( fla'ins ddq ! e.ll 6 i{driig,
d"ch qill r.{uiE qlrdly r.rd b br $tnicd in o .l.oronic fom
hoility 6ln.ial ud +!rnv.d by rt EElniw Ofi.E Eicl F&knn E drt wjll ru&nn r
d.{il.d k nni6l dsFiptim of li. nE .}!hn, h,:lut"g o ildn oa @t ga E olqy
c+Di'i a sulmry oalh. fin8.Di,rioE alh4id.chi.v.d b drr. lnd turuEpld.d flk

TIE cni$ioB EdEri@ @oid.d win pnpclid inqdf,m! e Etimi.d io b. Ll3 M pd
rlry of SG dd L,14 im pd dry ohll for :ll 6ibi. Dolldhrq .rctudin! .r*on ll)mid.,
6,on Ae disid belin, .yms. (2002.2004) b 2012. Irl. dr.rertad is BbDrbd ro
h. h.B6 3],r? od t6926 9s 1on olsq Edrd wlE oxid'ns ddirioul rd$iom
in Nox, VOC ud PMlo, d'. cd. erTldildd nnsB 6.r,e t3,t t2 . t5,6r F bn ol

Th. rm9a3.d rnhdo! RuL l s i! .did.Ed..pDj..r" N d.6ncd by dE cdifhir
ENilm6l Qerity aa (CEQA), nd rh. AQMD ir rh. d.lisnrrd rai| ,€dy. hmud b
CEQA rd AQMD RuL t 10, rh. AQMD D€Dfd r eNimilHdl eMr tEA) 4{utin!
pohrill d6r 3isili.ert ioped a@ir&d Eitfi ihplodlirs rh. pftDsrd rd.ftLd n!..
t'l EA .trlud.d rh.r imtlcDbrins PAR I ll3 Nuld hft b !i8'ifi.d imp.cb m il.
.oyinm6r. An mviMbl im!.d k defiD.d a a ibpd ro r$ ptrt i.i cond id rhd
ertu. *jrfiin th. e vhidr eould be rncdcd by ih. pDpc.d Drojd

Rul.lll3 lBisi@ t6 R hd n@ E dsiidy rhrtld by li! Sot[ Co.tr An

Qutily Mdstu r Ditilr (aQMD) d LkE, 13, lce3, wirf, rh. F!Pd.6tMidlt&
F@nbt rd llDonia d$ e Fttrl@ Efddj.0'id! Dd i.lrtsa oodti$ Thn
rF6a .d ssp I of c.ftl Mffi cMB.{7 of dE 1997 At qdftt Mo.l.DEt Pls
(AQ'IP) dd bsd disim 'lddio 6m E6nat 3rB, rlD fobd ir rl'.2003 AQMP.
Plll:M b lb. AQMD Bdd! dilffi. $o! rh. !d.9nd ol th. Dla rld @h,z.d tlx
ddididg dr rohnin.d by a6rai6 in dE rinc Fiod tu o!l.r's I, I99' tmwb
D€dbs 31, 2003 Ed @Elit d ti! "Ewhdi@ i!'on o EEsioB ttrb ll,in! OFrrioE

SLf DEst d 6. r.9or|'t lb. s.pt.Ebq 3, 20ol AQMD Borrl Meli!8 rld ddudod lb.i
@i!ic tM E6'Ey n6 sft siind du$ b *5fu rh. ilrl@drio' ol
@ntob. Tt FFrl oirr! I..otn! w.'. ott!d$n{ disi@ '|!od li. DEv@Iio oa
tri.g ol ffi nd g!, 6. jiih44 of l6tr too rffi r.d.fddi6 dd rh. rdidiotr
olhisiw drna dn. n&i.8, The objdivd 6 L.hi6td bJ i blli.! fle sa
drdEy 3y!r@ ud iF t€ii.8 6'!r.n4 .iDodils cuFll r.proiti6 of !s lB Bdqy
od htd qtu dEd, in Dlu, rdd dndDrhg luft,r b d.d bri.8 pEle Eli.f
&vi6, Trr.rr{d.16 'tfuadldidpFmb h rfi. lllFll|lllH oloe Bt sB flo*
dn S. ilrtll|tio df dtilllN Mibli4 a*du lo M S. lobl lltu ta
oiqdon nd rll hidd h.ajnB vdu.f ln. nt d 3g, € *ll ! t[. tu&ldizdi]on of
ddnonolwiB 6r ,w ud @iEiu 6loh1i@ ed id nilrioc d'l| ebcitdio rolloqirr
6. ftpdl p6adfu! d. AQIID Bond did.n ofi b Dcd xltc ) I 13 - Eri$id toD
R.fldr Fbq r.d iopt@d Str [ .t Cffil V@ CMB.{'7. Slp Il ol r]E sdd
m.'!D rid b ErlE dis;m oadibir rdlbt frm F6ndy d|B by idE illiD! ud
Nquiriw i!. B6t f.aibl. ed 6rt4l&.liw @on!l oplid dhilrbk

Tr. .n qurrir/ objdiw fd $? PFf€ql Aood.d Rut. (PAR) I t 13 i! b ll?lp aQi{D &in
dr. rDd G.ldl rn qLiq 36rdT! ty oiiirizirg dumu ot 6tEir !n elhdinir$. hd
drn DtM 6w nain! *rivirid d p6ol.u rcdndn{ Th. ph}.ad
.tiiin.i. th Odin8 of d 9.6 {epr ftr tbk ddtin8 td .eB*i.i! rl'$dm nl
rrrll{., tErdld! ud Borirl orrzridn ncdlr cd.blid opa.ridlt Equilllma of
dirgMj. D.di6 b Dininift llri4;

th! propocd mdltrrr xrrblisda Fdn6y |Dei6c D.rfom@ tlrE t tu nG+btcd d.l
r!ln! @irio!, oil6lr$d 6 dnr dioxide d l-5 @ d nillid tdEI. of E{dc rrqc{t
in €16rr! yd 2006, I bi r.r nillid l.rL ol co& rcs.d in oladr y.! 2m3, 0.7
rdF millid b{EL oaddr D!E66et h {l6.br}q ?41q ud 0,5 toB l.r hillid bttdt
of !dd. Fd4.d jr ..ldtdr y.u 2012, dFdla.t, bd.d on rh. 2m4 i'dxry'wi&
Iro$put Ers tE 'di.n bd .dnr disjd *dcld b. {'Djd b niriSriq f.6 ol
915,001), 150,0m q 1100,000 rd bq d.p.:diry @ thdls .16 .Disaoa e D M $-
M Dftm! 8tte ihro t*6ry pc,d brd la* l}e s.ny pftatl or n* hr Mot
p4or Ep.@v.rt, of &. rdld p66osc. dS4. Ercs .misim kuld .&. bi!:s dE
,$Dind ot . nE riDiniatiu rlE ny $. Ein6t rxt I p6ibl. il!e@ of ! Ndli* of
Srln! Dioxi& Elocdd.. by ib. Prdivt Otft6. EbisioF Hlnll t$D dhd po€

df *r m hnq *ill b. 4.nrr tnn t ing coDdd

Edisiod Eoo FlIn|8 (hedidf n R.6n6ie!'. *ill lbo e$6€ hoDbing 'Equi'mad b

rffi

Fnrlt d ]|D.rd.d Rur. llrt E92



nE 6F@t of tdulin! oiui@ 6.8 ,cbk& Efr€t opdt@ *a dgid|lly rod&d
ii rh! re{z an qehry Me4.l@ P|[ (^QMP} u Mffi AlJ. Ma|E al5 Fr!o,.d
an@iry tl'. u. oa blsd.h nlll hpd lt@rt rrrd b ft{ire disiN nlm 6G,
CdEidsaid of r&plid in l9tt w p.{40Ed b pFvi'L ddiridl rim ur colLd
bd8nud itrfodti,td qrditA neid8 op.dis dd !h.s iv. @!td qrior nClc
Al5ld bm qid os tln uS! rubraH AQMPS ud i!rb.20UJ AQMP i*6 l|l. fm ol

,r I9€4 ft. Ctri4 lor r B.t6 ENiDnMr {cBE) pdnioDed rhe califmir An i3tow
Aorn (C RA) b d.L. r dri@iidid of $. b.hsto8icrl fdit'ilily, s.ihtili|y od
ffinicltadlbhd ololonnw niBim DDio6 fd ifD*y 0lr C RB enbldr
CBE E{d.'n dhctd r {dy *irh e 6UiEiD! fm b slub dE l*ihiliy of
drinsBly r@ib'ils drins oDbtiN { rdoLln EnEiB. Tl€ d}t foqd ihi N
-6!dy in Crlifonjr uDtdy @ o$n flow mt6 ro i* llrs. S*@l gld ofnow *6
lad h.d idLlLd o Efi'sy n{.a bt 6. i''lllllffiid ..rld d y DEviib Elxiv. oos
hSrdlid b6N ti. !8 iltriir EiB nrl !d 6diMr &b i' mdrry b dlcde [d
r.lftly. Th. ndy M.ludcd tbrt FfiiNN sribriD8 of 0e sr noe dd, ga
odrpGiid dd rhe ''nibiD8 af nd Dhnd w4 tidiobL bu wulrt Fquir!
$birnnd tuiiq d.wlopbol b.6E ft.y dld t @did4.d Eliy to a. fnt |.6r. bd
@ird mlr.lllfu! d nR d r &aor.bl.6t.

Dr.pib cNxdint rhd rh. .forfuion.d d.vi* rlill rcquiEd $brhtrli.l &vcr..I--q tL.
lbdy frod tlE d.vi€ *nici ol@dy Mie,lh. odorTi@ of ft6Fy n@ w s!
oaly !re6@bld, btt re rllo Flty b u. d r Ehilrlt idpdiv. s! In 1936 CARS
d.bind thd mnil*&g dri6 w t .l@k'gi.lly f6i6lq rnil'Dla $d .funiolly
Eu'ull. ld limi&d rDplicrd@ b id. iry 6n d'd mtiMBly rh. odo6 siu of
EnDry ,r€ in dd.r io b.td qud& 0N .oisioB Ttn 6ndng w tdmrlizdl r.d
dored by CARB a R.slunm Nd 3ffi. CAIJ al$ .!ffis.d ,on! .i! polldio! @hl
di6id b .dort dl- '4uinns i.fnEi d .ol!:tcr te g!
@mrdfti@ d& F rhd r slg&d ffil lDffi 6r dE Mhl oa.ris

In lsn lb6qr 1S33, Ff,ndi6 in lnc Sdfi C@n Ai! B6in pdi.ip.td in . |le .oay
qulriig to CARB Raohnim No. 3&60 Tb. dl! ofih& nudy d v h liEil.d s66
S!if! dia of d. {.ilabld dt ![ ddnbiEd rhr dE Bdb of $. ,ndy G iNlncidr b
qtutry h. dilrid ton pdr.lM E6ndid, dpdilly iD lish ot rl'a t'd E6Br,
DodifiatnE b F..tE dd flr h rtlida h. p(vi6 m.rtdint .qliphhi ed nr
nlj6 sntdy nr foEd b h. rrinbk. ituiv. .nd n @ bn3p E.d by rh. Etudi6.

SiM It33, dfl lE! tr.*.'l th. d.kl.Dmd or rvrilrbl. hlmlos/ rl't mLc e.1fut
6mid !a tft p.!u.ra! vhioh wdd Edt in sfficid {rd b $diry nisioE Rrd
rdrM in hbtulo3, lEft 6uh.n i. d.dd $.t ob w Emt ly Imibr 3r IbE
,due. Sbflles 6bd th.t tl* Mnobr &!tcd G.ua y b.ii8 ud in vlioB
inbltiB lh,r u. sa nc lnh f.vdrblo r6ult.

In l9tJ ad l99d rbfi Fquirn ldo cfu6i{ b s'dd nr.4*r rbdi6 a . drx ol
E.qanr ohDl.i6 6f odor toh .mi$ioB seirl.d qidr 6.i !$ drlis opntid.
Reon'adlnF! bed d *a. !todiB ffi i'pk'lnd hd 6u|!n h . $ift.r{
rdcrim in viol.tiw of RuL 4Ol - Public Nui!.e?,

ffi

v.nM CouV An PoUunm Conrtll Dsid OCAPCD) RrL 5,{ - Sul6r ChDotrrdr n
ffiilc Rulr 54 d€ .Dply ro dG, 6 E i,L. ra. witfi rfir

SBAPCD n!'i Rd. 54 jio alplia b mturin ry ldoldm op.di@ od r|QMD dtf ir not
is$ ol.Dy FblaD Efrdy trpdtim in ri?jEirdictin ofVCArCD.

c rr.s, ePA ezcallfloNs |EPA)

TlE EPA Ncs Sdft. Pafldh.. Sh&iI! NSPS\ hdd ,mcFR 60.14 c.nsr ConEot
Ddi@ RlqniEFF!, iotrN prwi,id f.r nlB thd arbl vdt !e tn sroEg. bnL!
blJt dd iuly 23, 1934, $bld b 40CFR 60 Suboid Xb 'd ton pipirr @!trp64 rhd 'd
isEll.,l .iic rmuly 4, l9r], $bj.d b strtDd cicc. Thc fi.nl qul{io r!4DiR fldB ro
o!< r withod viibl. disia b Mnbin I Dilor dh. pE&nr 4 all d@ nE flx. i3 ii
otdrrid .ad obrft .eh limit! b. th. d b.riirE v.luo od rxir wlootJ. oI ri. les b.ins
omhd.d. TIx l',rldiM de rcqut{ mDfiorin8 orlne tG b .rjM rh.l l|cy e oDmkn
in bhllire eifi rh* raliltlhd.

/{nodE NSPS ftgd.lio, ,{0CrR 60 SDbtsn I Siliddlb ol rrbdrcc drr Ptulem
R.66ia, d6 opdrioi of omLudd dsiE sxh s fllB, rhd 9s r{iu r tudin.{
,taJM.lJ, l9?-1 mdd ,l0C.Il 6tl041+ 'ln Elll.rion lini! tl$ a!.ahjd.f rh.
hydioSd dnd. (I&s) i. rhc vd !a6 hu.d b iG io 160 pp4 rlds.d ovq l!@ t@
H.w.E, vd 3!d tlllr c.mhEbd dE h r&fur, 3hdLa Foes r4k or r'tief vatv.
LaLsa m alnDr tun d r EquiElld

r' 1993, EPA lluch.d. p63tu c.rled "Txc Ptul.u R.6.dy llitidid 4i.ths of !
si6 of invdiSdtd .r EfiidiB pnerl on. of 0r
Einay rujvitiB 6g.tn hy tlE iDatisltim ,u *c6rie! nrng of eid ga (Ca *idr hish
H,S sft.r 8o.Ei.a duing tu oil Klinins pftd .nd itrD fi. su wd4 slippa) rfid
ftsult iD ldse aoou! or.ulfd did s b.ins r.l.i3bl inb lbe .turphd. Abo itrurigl&d
v.t daiv. tl n*rno ndns EPA\ ro3irion.
'tffhnq df tuobq Z00q n $d Ddina or nd{@s.i.y nrins d.6 mr mri$? ssd rt
rolltiorFrdic. mdfrryba.vioLrion orrlrCl6 AirAcr In $c n.sle, EPA sllG rh
EfiFie sloDld be rd.quit crp*try b rd d 5d br $u s&r murimi, samrd in
rh.ir prc6r ljtndt so:linl to tldiu. oood rn p. di6 !6did 'l!o includ. iDdrisrrins
rh. d tu. or r tlrdd8 indd. md rtdnr 6m.riv. rdioE b pr.vdr r*ulfuc in $c
tuh h th. n.sle, EPA sbB 0 . Fopsly d.ris!.4 op.Er.d 'nd drinbi..d nre ga
ft@.ry iy*o E m. sy lo neimiz. s .void ninrs.

h r.frd io fdu..x.siv. ndry Nor, Epa 6 rtd.,
hr otc!'d 'rro | 5 rlob.l rlnlhhs wi{i p.ror.r Enr r.p:Barins DE ths 659( od
,iomdic Rfinry c.p*iry. ft! rdl.mtu w 6vd 76 Efffii6 ind 6nf.aN6 a
Mdily oDgoing *idl ll irc !dd.M rfiE sh. Gtrdar b rddiriomt 14 rfindid.
R.fiqi4 .fisLd bl. 0'? slob.l e{r. e iubjd b ! cl)lld dese Equinns rh.n b
pi.pft ed $bajr pldr b ojniniE hyt!.dbon ll.tin& @drr @l N. edFie ol
nring dn! sd tnpk'ld 6hr .prim sh c iEblli4 flc B! eddy llBdi
@dins ir<isr$on tu .e.y 6!n t|E or ni.n8 h)'.}(.16 n|H oql;d *irlr
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M*in8 lnc oFnioB ro of 6. i'Ipr.t or 0e €t 6 th. dvillemt .nd
b.hi4 lhd peanr6 dot dlijbn. ddl3 ro n6 o..dr 1o b. Fn ofd$ f&iliy'
n iDilsDFsro rn sfioll l'€v. fill ide.ld sultd

- Grimidion orMedhd shdtuld
CosdiDrioD of nh@!d sr'e{blB fd dfr.d bi6 o @lr in ..deil8 fisina
diviryl)dni Dik di$ioB asiri.d wi6 $@ priodic diDhse diviri*.

. D.%lqin'itu 'id!l td(rM mddll* rhar do d Ec ndin!
ro, c(bin oi!, ir ir pdsibl. b ddtloD prD!.dr@ lld rKid nTina dEing lhutdM
ud sftrp, ssh * Bing id'rd lddg Hrdins fr.4 b.t6 dcodnmin.riM
rtr.rlG,.i. So@i@ Dm ti',a n nearry f.i r rdnp r lhuldoa d phtlicrl
nrijioddB rcf,id. lhir !lm*.

c FLAnE64t R8@|''nvSlST?.vJl

An 'ltuiiv. .dol oDdd b niiisi:in! 6. rclm! olrqn 3'56 Eu&d b &B n b rinply
rtwor rh. qr ge t6 b.in! mnhuld i! t te by 'wd!s $d iidr r [e !u
'uddy ,yn!E. b li!tu oi iruing dvills.rnd mn.a , rht olit 3s tc@dy rylld
6'bl o?don Ir h€niilg loAdr, lrrFoidt lic d1G n m .@fris io6!iv. da 6
@.ry of vrlEbr. 38 n 3)4rd sudly 6ais6 0f r !.t ol @Epr60E, I hrd acirsE,
. A!. sltmo. 6d !ssi!&n FMD!. Tl'. vdr 3! i3 co-!Bs4 MLd Ind boti t e
hif rnlbq for lffil of ldnr 6rDoud!, ud 5'6r.qudy Dt t u.d ! ftal ga dr
&.d tor E6nlry pr@a a nc lF6 ldnlly 'dir|! ol r b.idd q Mjfold dit
6ll.rd rb. fls sN$ ttra wiu ffiB, r rnocloa dnq r liqid ad (lMrry rc)

ffiPrrpd.d  hod.d R!1. I ll3

da rld $. nm iklr A fl& s! Mov.y r)*r uir cmdi.n i! tricltty losrdl
t tua o* lnekou! Y6rd sd dr 0ea 'l& 3el.

Th. po&dy @rfol vriabL olrhe ie.3s rddy s,5bm i3 dE nE
ld gaF tor .oll.c in dE 0&c h.rd*, !l!* Eclc !
rdenircd rLou. 6b134 poin! rissaiq lle tu w of rh. lffi.y @DDcs. Thr
dion pl8si of 0E cdFEd i3 et lNa r]ls rh.r of ilE d4 !.r1, leh lbit udd tlm'l
opdim, rhd * d o@C[ F6rE in l!. nE lsada b bF.* 1!Ngn ih. ti@d $.1 6d ill
sE R Ed!i.{r Duin! mrld ups s et ary. rh. [r.
h.d.r pbm i|trq bElilg $. lhuid El rd rh. vnr !@ 6t d$ n@, f,hd! thy
e Enbur.d TialfN, r[. ot t tunotio of h. ne ryna & min6in.d in nE d6t 6t

In d4 b hiv! r hjd ENny nb, d. .oopEor nrioi shsld bc iad qilh . o.peiry l$o
io *G nm6 lhc Do6d tldt nd (oir .ld au JolIflr, D4,sd 7. l'92). A?r Grid.ti*

r ! ioft rKrs! n& |cd n | trquorty m@urbFd
ndillq kEd ad tfid ti. ddlry .yso shodd b. d..,sn.d ro r,p.Er. ou . wid. tus. ol
dlnmi.{ly chruins loriir. API 520 g@ on b sy ${ onm E s
conory Di$ lel qtllnory lihtu bd rh4roE, i6 b. !i4d ro 6nrom b mv N.h tihiL.
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CEIF-TEXItr.?ROPOSEDAENDMXNTS DR^rTITAFIRE?OR.T

PNOPASBT' lNANDMBNIS

ShltFlldq driing Rlh I I 18 { 6llm:

- ad4 a.dify E &ld &finniN.

- Add w oFdion.t r.quiMd f.' nrE dd Brbtish d.ssnio ri.di6 b

. Prohjhn l[. frlin8 of gk orf,d th.n |nd. Hultil8 n m .ffi8@ci€, shuii.h4
3et . 6nmdr drd *di.l o?mri6d n .d, ild E{Ii!. Eidhizdid ol !u.h

- Elrunh RfrDdy rFdifx tsfd'lmca brsd fd Dirioilirg fic disioB b!.d m
ond tur. lmgllprd.

- x!4tiE efrnciB b Fy . hibg|lid 6. ro. s.ed4. of ! Efsy 4@ito

- Rquic . Fl4 Milirdidioo PIh Id F.lible itsMF of r Ndie .f Sdnr Diorjd.
Brc..d@ dh nn sor disiru q4.d 0F fkititylDcitr. tus4 ror r gih y{.

. Add ud mdit'tquiffir frrb lld Mdjtlring ud Rsrdii! pt&,

- Md.!d d.ditt€qlimas fd1lE opr,tid Mndidg 6d lmdh&
- i{odit h. @rdL.F 'er.qlitut,

- Adal w dincdoa dd r+oniry Equi@.ntr,

. Erlsd dd tDd{c 1l. br rctbodr,

- Mo.lit Dil ldd dmDriB.
- EohaF .!d urd@ Fmibn!3 rp.dfdioE i! A$.bDot A flE Moribdns

S!!hd R.qun4h6

- Modit a,i 6nre Akb@r B Glidclind ld cd.utding ltar! !;isioB qbi.h
hd!& Diei's drl! $bdinni6 prcdE.

Tt folldng d.trnc@ ft w;

- EinBhcy . n ddh.d r . dndirio rh{ rqui6 imdd,b 5ltdio
oprnio\ 6ual by I siL4.4 i.6.quDl .d llwil}ab!. ffir. A, di.g6tt dy b.
csd by rrrilnor tskLa ulunl dre d d d of s. or tffii'b. lfr 0d.
*6r ir tu.d ty p.or nlinttu€ d .era dpkris, i vilt Ni b. &.ba1 u

- Eqdrid olmriMl tL.i - h denfd ! ne *qn oc.d by | lp.oi6cdly lisd
oDd.t6rr d m|jnh'F Eld.d tdiiiq wbm d!. i! qqriry c qhri'' 6. r€lr sr
Mr Lc @nrbly Evold, 1614 aed d it tiKld to! slr qidr dinins
.qripm"r E 'npl6 or eqdirr opdriod n.'i! @:

T.hDoEy fi.| ld in:brls@ qE d by in:bili!. ol. rur.tu ro tu.iE !l€
t6 ud fd sddid of aldiqiv lor . @ grid d' r ird a'ry cmdcnrl
!{ d. rs@mi or du ro ruddd shuldoh ot , .ontlaion d.vi.. fs

ProDor.d Ad.nd.d tu|.lltS odobd rom

- T'Innoi - i3 detiDd N . pl.md diviry iftlviry shurdoM ed !@p ot om r
r4cr pls.$ uir! td ft. lDtpd. ot pcfdDi4 Ddiodic minhse, r+rin
G9l&.!B!6lr4ri$6r 6 iellris dw lq$pns

- VOC - i. &60.n a in i.nl. 102 of AQMD Rd€ rd *eslhriN.

'I!c folloqi[ d.finfim w.E 6odifi.d:

' Fln Ed - clDfid n,l d dan E}:a pLc" sim d eq i! trbM.d il r il,r {d
.n&ena$.vd36v.reiv.t Fh.lN0.t2h.tp.r!*o.d,d*h6noDoEul
!a n dDbBnd ! dan@ftlr.d by dE x6 sat mnibini @rd d dhd
t.lrtrb. ! |pFd.d by rh. E*Eeih oft€ h llla Fl@ Mo.ibdn! &d Ec.rdjng

- Fl,E MonibiDi Sl6t d - sa dp6!t<t b indudq io lddtrid b rh. ooy nd',.
fftiNou hio6hatn8vilE ElFd ud.lot l flhrmDzd.

- C€s n& , w 3hftD.d by @dne "6s" sin.. dn nie 'ddBd fl.B u.d to
d!!d. of3s6 elt,

- Hld.ga Plor - *a:rpud.d ro ielu(|. rh. Fos..g ur.d b sanr. !y&osd.
- RiFBEulNr sepl! , sa ndined ty d.t.ting Dd or in. dcfinirion a* h tdsa

.ppli6 or *a Ncd wd6 Mibins Equi,b6b.
- P.tsolM R.rdrry - rr .xp d.4 for 0E pEp.r. of ii: d., lo oldit $d dl

p.nioB otrlb p.bLd clining oDdion, iEludins rh@ d mn{ndsle tedidr
trD.nttu ne, $'lr b. onlidqld s

- SdirR@cy Pld,*!.rrod.d io rls i&lurt rou srd s pmds t d
- vd Gu - E Ed.6rar a Dy g4 sdnrld * r r6ndy rhd & Buld to. fE

qoMnrg cisrid ijr or t6m i.j4n dn.cdy inb nr. eci 6 ie @ebaioi bD.
th r lii. &pur. 6@ lhc n& h.edd.

I1r lolldins d.snidon Es d.t.!d:
- R6ord.bk nG Eyhr - *u Emvd de b rhd :w mdbnnc 'loiEmha .d %

rph.d *t'i repliDg ie .vd'.

sr!frh{ :dd3r .ro r.$t!Gca lo! {$.., sr4dj br {E d6 rta beoft .fiediNe.

Th. f.llowin! rlquired! bdd. .trdiE o' ,hu'ry r, z00f:

A flc rut hrra rh. Dilol f,d6 pGhr oy tin. rlF .'nm it K6 * in opdrid.
, Arl ll.E 6d .pdri. vihdr visibk .mjlioa s d.Gmi&d by us Epa M.ddd 2x

TIE rtf,od rllss for viibl. disiN for Do lolea $n rk ninB *itiD ! Nb
@|ircboeDdiod.

- All plqE ftli.f &yi.a (PRIx) @Ed.n dirdty b nE |d irv! a ffiul
iDp6do. EiDt *Midl6r[dd 'n+! i. od6 b &H t6l6 TIE ftqrilaEr
rrplis mly b P&Dr vdirS diErry b flB (se€ tb.l E d 6ll.ed or db d

L.t|3! of Elj.tlrlE dE b dlldid!;
Va'rio3 of s[ rnad 6.i c iM!$liblo ri$ |n. orBltid ot {l. 0e !!
n6v.r, .+jp,Er (..9, @r6!iq qli3tr mid. lI. d6i9! tu3.) d rhd
@ld 06. r oacy !E!d ro ln. tud !{ osLD (..',, v6y low c vqy hu! aru
s6r ti 46 hFtud eing' in c@hdi,o! d.vic.., r9rdbg rf,.
Dffi). \$gw* th. r4r g.r h.r . ld aTu dror ! FtEy mly st
i+rrdabl 'd!rl ra d orhd cla 3d rhlr b ontlior etd Rd. € L| b
lnlr 6ish .hhlsriE !6!i@rr;
Vdin3 ol .ltu !s tu 6 .itbd r cl.{ l*i& 0G & r g@l Fjo!
fle:
Ilr.onror dN Eri!! nro rkbl da.r onptM bod6, i.dplinl
.qlltddr rdru'lDr d @Flttld oln3li
EEaBdy nMiG rlE rt! t@N y4l qari*B rce! tis $$r lh.
rd Doirt oltc cli.fv.lE

llar or Rtddy syno - n &n .d ! sy rFbn d€tSedro F*d r oinihir
rh. obbdim .r vd Blq ii r 0c, onpd.d oa hr !d limit d b. @r'rsr!,
h6r qduid, 'laF, wLc$d dd!, .it.

Ftft Mnirindq Pl[ i6 d!h.n s. d*rertd.t nc! eein nt. r.q'tuM ii

N.@l Gar . n ddn n a a mire of !s66ltdocrhox, *it} tr l4i 30 F.dt
m.'l'e {br hlud), :Dd or dpcln! qulily, oen u 6. r! old d dirtibtud by 6y
dilit @@oy EErlrGd by ib. Cllibtrj. P|lblio Ulilide Coffils1otr.

NotiE Of$nfr! Diuid. Erc..ie@ - n &6$d a | !di* th{ ey b. lsud by ds
E dt. 06€ b r rcfftry i.6. *6r u Nud p6ro|D[E 6ed n dce<ld rd
rMinr i! ib ohori|* Eord

Pilor - ir d.rnld ! & uiliar bund en b ignic ll. vdt ss Fur.d lo r t@.

Prx. Gs - is &6n.d a r @rinDu g! *m itrbrtu d in rtl !@ h.rdq,0N
rl!!t .!d 7d lt{r liD for 6. p!D6. of eidinita . F .iriv. nd 6x FwRt tld
prds $. fo'mrim ot & dplciv. nir@ i,u! b .rDiat rir nsB.

srlnrlt4 Flc Ev.d - llln d.6niti6 rlde Redr$l. Fla. 8Er ud lpplis ro
fle pft wiri . tw tu of * Ld 110 ei! fd 6&6 6e.nis 6hG r I:m,
d oy o$F lle dhr u @rov.n in nit'lU h,y 6. &dit. Orn6 lpon rcqB
nd . h.iliry, dr. b 6pditu oFntioMl prllmh oI r tn

SnItdoM . ii adt$,t ! 6. Fe!d!. by whid 6. oF$m or | 9es bit r ei6
6f lqujlM i, tu ?.4 n $. ad of . toddion e d td tlE D' pe of pFlmir{
dnbrre,rE n tr '!pl@rrd ot.qujoqdr

&airr Ce. Au|ytn - n 'i.6D!d r r iNatisdiq E n io iddiry 0E ru. of
*$n n@ dm$ eirh mi$ioB .r..drDl .ilhd l0o p@& ol voc d 50o D.c"d!
of rul6! djdid., d 50{,0m rbilld c$i. fd of rbttd grr, FdirL EtrEriF
iauf(4, od F4ar ll@e oa. dm'la dd

smp - i! d.6i.d ! th! Fq.dE tt ql ch I plles uin or pi@ of .quiptrot
Eiid6 opdiond d|n!. T!. .nriMt ot ,Mrl opdtioel '@ mry b.
rubsir(d by 9|l!s6 $c}| 6 htd#q D'ts!t, J.td * hn !.!t F.dro
mdins qul Y 3p{i6diM-

f, ' n.E sru '!w.ry ed ts.anDar Tn. h9.dior hd 1o b. Mtu &d etdin 90 dryr
rri.r b r $hcti!.{ turtu4 if d

- Tn o'd or oD.nte of r ne h.!ii8 r tdins .ed eidr disioa dcadi4 .jrha
l0o ,.r!& or vOC r l0o rob& of $|tu dioiid., or 500,m0 dndrd cubio t d ol
vat ga .mhdad n rlquiFd to roadEl ! SpEitu Clu AnjFa 6f nE nd. Flu
ddl! s6i.t d virh rrd{bm, s@!rrs, nd lEl)roi! m sdF n m d !
rqDil!1hi dc $.n qB. n tffi Td tidcfoE no indis.rion i! wt.

- 1L m d oFer oI. am hs b i'Larit rfi. ..a., vfid lesihlq of dynft
dqr rid d Ld 5,000 rbn&ri'@bic 16r af vd ta w sl*d b d. 08. Ior
!@ urllc FI@, lhc ffi or oDdrd r.y nd brv. $6cian &b b d&niE
lb. se old* 0G ffir

Ir'. 6llo*ing Fquilmft 3E !fildira tD6r |, ?0o?l

- TrE o*G ot oDhbr of I EfDFy !$jd b nn. 3h;ll slbmft ln. Bhdel ddil df
38f, nd 3'ar.r\ h.ludils b odit of val 3d luvdy ..ptiry, s a*l3,jhr of $.
flG !a ftdxnm ebid.d sinc. rh. rdop.ion df Rdc I I l3 in | 993 .nil rtF phned
tu@ nrc mi$id ftlutiB.

th. lolldins r.qll'tfttu e ?Edi

' Om6 * optuft |!vr b oldd n44 sch $d o.ly var ge duhins fth u
cffis.fy, !Ldd.q. tup, hrod c sarid op@ri@t F.i e @mrdd
ad lEw to Didiniz! ,lF .Di$id dui'l u|sc 4d(

- Stfi lcrnrl.dsB th{ M. E6..ds {ill iabll gu Fddy .l(t hdd !FbG)
b 6!l!ly Mrh $n rcqdlM! 6d rbd di.86.'id *ill '!.d ritu b offld hd
oDnE rh6. i':h, h legniftn or $n &.d *fi FnDda b .n.blirh .
@frDllbe lhb of no l.t6 tfiu tuw L ?0o9, 6 JrN.ry l, 2ol0 if i:e Im tud

c e b b€ onhll.4 rnvi.Ld rhlr dsr. rfiEry osnbn 5 nn rn 4glididro
stu md 6FEL rti cmhl €{uif'ndr ac .ppryzl by th. ErdaiE ofi.d pI or

th. rolloMnrE{uiE@1 i! .t&div

- Any var 3a oo*Etd in r nm, .rc.rr for vdr sa Eulrin! 6@ u .ft4tuy,

@EolEtiori ffig.n da 6rc how. si!ffb.li.ks n'd btlrnu'41, t009, EfffiiB
md 'Itfubr crpEit b b. .bt. r! 6Eply Hrb lhn

rqui@hr duhs 6mdn lDmtiffil Nrd!. for vhioh lN! r!{ui|t*d wodd @drlty

C PEXFOA]ILINCE|,IICEIS

PAR I I 13 FF!'ibib flrhg of g* odd $M 6s? rB'it4 am .n€g?diE, fiuidow,
.a!r., tlmMlb, 6|d 65drl oldridrl i4dr h 

"!. 
!d d!!!sin! llu bolrl ! ta

,df.mmc. !4d fd 0E rlle.d oaiD! rdivitd, ld@ldql ud F orcd ! ,ulfir didid.
(SOr), 6r obj6t EEMi.. 6.!.d d 20oa dxlsirrb, *i$ s. rEpc drr4&ins dn;@
ft66i@ dtid.d rim. rb. n!. *! d.DEd .d b .l& 6€1 0s ud niE .mi*ioi
nddid G ofre|f,l.i rqtrMr, Fl, sd Ei6lblq T.bl so, cduid *irr b.
drbi!.d rNUy for a.n ..lad.. jrd. To d4dDiG dnplibe wtIl di. SOr tglbdrmd

troDor.n AD6d.d R rI|tt ?roDq.i AE.rd.d Erk lllt



CTAPTER I|I -PRO?OSED AMENDMENIS DITAFT STTI?TEIONT

TdFE, rhc @El oisioa win bc divi&d bl,lh. 2001 ftnEy tudghpur Th. Fdambe
&ga p-pa.tt 6d rh. .tlcpcrdile hjt dq di.s wi}l td 2006! b r sttM itr
T!bl.II - l:

sO: Fsfo|'o.. Trg.tt
ftdt F nillim bq.k crui! pdd.i,

2nn

l\t ,.n of6.n ?0ol &!iBi@ FE Billin8 (E5B).lbbtrbr. .R.6dy r .*r R?6Ery 2 ntorEd
,meh8 of9Fdind.ly 9J @d t I, Eillid b@L ol md. dil driis rl! ?0{Rr0s 6El
F{, rsp.div.ly. T'bt. |n-] i' r tuuy of $. ldEitui uu{ dd. oil tlmugnFr! 0n
Eilhoo b.ftlr of inrd. ail pc Fr), ttc !010 t<lbtuM brld Sr *l Ftol.u rcfiery
b3E (n r@ so4 ..d dE |lMr df s|or *...d&. ri ts@t D@dn orE rfi. ,12 dul
SO:D.fbmhetr F of0,5 ba s< oillim bu.k orc.d. oil.

To sriM rhe vd sd nor .!Mid.d *i6 6. l0 hD od 5 h of '!6r di6xid. .@
milid, sf will u. dE rtio of rhe y{ rvdu. of tu gG flfl ro SO2 @isioE Sl'f
b:li.ed rhd rh. bsr trw !n SO2 deiN td sy yer will a!sx. d; hi3b rd Ln nos
dd SO2 disiN dd *ill b. E.d 5 d.rmio. rlc rpleriml. Ed gu ioe lor d. !ul6!

ThaltoB ih. ooy sciild virh $r y@ly dc.dib.q h bjllid tud.ld dbi fc.l p4 ]@
(@$ bd 6ldLr.d o d'ily, rvEzcad wa 365 d.F (nrufl) i.:

l@s]

Flo$ = robN'75jiffict/J]ba - 140l|le& - o.r3dMc*t

R.fr&! t:

tlovr = 5@!lo7,jnMr?/a7M: 33 'l@fy ' 0,09Mefd

To !4dd nnu. 6c..nu6, ir is rssnrd $n fie No &.ilii6 wodd b!v. b iardl flc !a
Eryst -d eriq ryll.ffi b mbl rli, rljfut of v6r g$ $eid.d wiri tfi. so!
.rc.d@4. T!. rDreity of rh. @td qrh dnld b. M 6 Sc rn!€ !E vml !s dow
nq dfib! dcBnid rb. 6n of 1 !e !s @'J. nil bd!! rFrd b b. t2.l7 rltlid
F hillir tbdld .*ic ld td dry {|:mcm) of vd sx awdytrEb6t (s di.laid

Th. d b isbrl ld ga ludy .!d tEh@ b 6rtDl i[. ilffi6Ll |ll)M of slfr
d'oid! rt'.r c'Bd rh..:ccdE drihc Nl pcrfh.m ii!.t i!:

CtulCod - 0.33 tl|@fd .2. t1l7 millid p{ Mofd / l0 blr rrdry
= 1164,9'?0 pd b. sq Edrdr

ffi

Frd @tlo! dblr fei 4r vdr)

PhDd.daE d.d Rrl. 1113

l. rh. dd rhri r rfr6y ae& !|1. rDei6.n tsfme d8d in My c.la&r t d, n uil
i.w b'ay. niri! ion fE fDr aci bn of slfr! didide oEth. fimn b.6d on ih. lbllryini
lftlr of dc..n.e: 321,m0 for c&h hd *dy h shft rh. *..dmr n uD b t n Fd
0wrl pdrlmuc et ! 150,m0 f&.!$ $d B6y !d eh.E rh. ared&c. ir !r!c l]id
b D.:d bd N mm fifr tury D.rrt w6 rh! iuual F!6llmB r.rlrt 6 r100,00o 6r
@n.d dEy ion ahft rb. dedac i! gl.e $d Mdty D@n dd rltr.Dplicrbl.
p.rf@ e34 ft. mili3rti.i c|mt d.ed t4,mqdn &{c DE adr DfttM
Findy ib !',y @ ]q, Aly Eirigrtid 16 D.id vdld b. u.d ro nnpbocn 6isio
rdrdio projd in thc ra idrd-tn 6y $. dd mi.siod.

ft L qDetod $!t EfiEi6 sill ihpldat rh. pftsdrd bd iE6tr ItE .qoipn.tu iGfry
b shi4c hnrliu.. *irb dE oul rdfir diorid. !€folrlr|G NB.s. Hd.!E rine rtE
op.djm oI ftau n ed$b b&d llq rdiodir a{!, &ft oI qhioh dy b. htrlF.btq
it i! !o$ibl. lh.r r Eir.ry ould d..at . pafolM d3d In 6y tu Fn- '. miisrdm
f.. ps!isi0. oE4 $. fljm.y 4 slMriv. sirli|* ortid in rl d|fubcard r[M
tt. orrortd9 lo. dE Fin6y ro l!t! d6. lrriN Bsdy 1o .@ dD !..tuD@ tu!.E
G hd id nN. t d. Fe *r tk m mEl F6mf.. d8d n ded.d, a. rrdiE
OI6er nry dto nlE . Notie oa Sdnr DioriiL EE.daE iEt rill bod Dd of tE
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b th. AQMD ftr rDrnvrl 6m tlt! Brdriw Ol!d, ilns {ih lplaop.ira f.6 NDdr b
Rd. 106 bd no I.k d0 90 d.yr ion nl. md ofdE otad' Ff *ha dE pFfh4. tugd

hrh E@ir.d eLffi ofri. Dls e:

- A@Dpr4,r.rnidion.ndr6hlier{ccir.do ir'4!Ilmd'frciliryl
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info'mriq f' r{hlic cm.nr tbr r Dsiod of 60 d.yr dd r.rl.bd b am pnor b Erhs
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rub$tld lrl-dr rd *,ll h.v. ro ruhnn h $r ^QMD I w$d n$ M$r@rhon piE
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ra.intg ntu .redd.. IIrh. E .div. omF&d rir Ftn &6ciaa dl. t&ilit,is
45 drF b 6td sd au6nir i. F.il@ b do 30 wdd @. tb. Exdlivc Oli6 b ddr
tfi. plq ud itr tlE liohv r Nna of vDhM.
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E ruNZ MOMTONUG1TTD TECOTD'NG PLINS
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{ ltur rr0 &r! ,rior b inii.l ndip md ndit th. AQMD *h &yr pi.. b 3M,p d
€unprid of dPd!r'@. Itc ffi ddiuid€ pld rlbair,bd rd,E* rD tu,! ,l,q
rdoptln Flbnry 13, 1993 'ill br in .ffd Bdl rhe Bk.d pls N rpp'd.d by n AQMD,
I}'. Evisd tlfl mn ,Fvi&, h rddirio to tfi. eirtiDs inadmnio, d.
6DLn! mdF@ btl .dhr ml}zd rnd upsndd now nd6, vh.rc aDpli.rbl.,

E OPE2)TION |EONITOfuNG ,iND AACONDINC

Tb. pftp.!.! rmvlnd hs ddl 'w r.quiEhqd for fle Dmibnl3 rfir rcddia& ft.
nd Equiri@! will b€ lhed in { rolldr:

El&rdh u!.n dl. dndedl

. Tt. pctr. .f r nr li|d ne la b b. tu1i6r.d uinl . in@@upL r b
ojvddr d&ie. 3eh 6 in&red or ul@iol.r cmd.

- R.nn.j.r vill ll:w b u? vide m6ibB .quippid *irh dae dli rihc dlhp b 'mitd
lb€ nG 6r vkibb mnliN. 'I]l. vid€o brdins vill niv. b h. midi'.d d L\'
Irilit fd , ldjod or9o dd}! sd $bond b AQMD p6@rr urn Gqa.

- Frcilfti€ 3ulid rir ihn nlle e llqliEd b ra*.. d.ily Epr6obriw 3hDla o.lyd?
Epr.sdiw lrhph n Eqrild *}| dry ror flG dft md c tut rmpliag flw
.v?nl'. A lcae@riv. ehrh oll.ced fq r $Drlin8 fld ad on 1ld dly mry b.
Eed b 3disfy rli! cqtdm4r rn 0r d6t l.dins 15 'inc d l4 tu
EpcobrjE $bd. ir EquiEd A iopl. rlEll !.1 b. t qdEd ir th. oDdbr
d.eBltrr.r wlt ss i! dor ned b ! ne bdd, d vEmdb lEn& of trdt tu
rcrl krl .r.t/or orh6 p{u.r6! a aporv.d 6y dE E:.diw Oni.r in rh. FI{c
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Wid r ln ndh! 6!d $DrDlil ol $€ ne Mmiionng !d Rm'dlng
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. CdtirNE !'ithd !dn'g vrlua ud smlhtinlou iel 3'ntu nr[zd c Eqrid
for ndga.y dd sh.dl 3dic. ne{ io .lioirft Fohlh! Elrtd b s'plins md
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Red'B *m by nE AQMD. Uoril lh. drllzd e iEt lLd .d r6ri6d by !h?
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$ll irrc b !a .qripp.d virh d rsdEd lr'DlinB ltnm c.p|bL of !ai!i th.
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ofrs. o' r hpl. ws er bk6 .dt erlyzi{ FtuL a inT$l.l of Rd. lllS nlllE
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vhl ta k d b.itrr huld b r fle 6sdl m Ei6rbl. F@rdi of fie *d arl l*l 6d/r
ons torMd ! rrpFwn by in4 Br.dh. Ofr6 il irE nn Mdibins nd R.cmiinc
Pla n R*ir.d FIG Mdidina rd Re.rdin8 ?ld

OE il'. 6dno.t 16A/ od Drtmdd u.n b d.rDDsrrrb tbd rtr. tdr 3a k M bcina dEd
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@at |6s. orp.*id .b!, .i..1
. Irr s h! otu. or E fld.n S6t ad
I Bab for rhiclI rL! corcdFiq .( brr $r$!, dFlsrd d nfr niaidn ot rb.

[rEd Ca q! d!@in!d orb e|!M.D! rvdg. of pBi@ {.D4 ric)_

D.L *te dign E Ft bd.n d 1 d&e m.|l1fu6t w d&dn d
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higb d.!E! ofd'b .@nd 6'rwi.d ruironry d6. polanid ds. ot 200p00 pp6.

. nE volM. ol s$ n&d in tffi ol Fb rnd bnlwlue rhs.d ihw.d, hkn d.sh
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cii6ni4 sldie dt dE ro t{6i4 n 3 vdE o r 6}.n h p6iod w}c rh. y'lu ot{E
eotulrrm codd b. i. r hJl TIE 0 i mlripliE in.quijoi (l) tr mlriElly dffiin n by
fibing ft. a$iim b rh. poF {F! oI dlrr Tn .qu:ri@ w 6t buhpk rimd qid, rh.
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dE d6lr.d ddr. Thir vde prNid.i ! Euu d* aadlly .4ed 93% of 0E i<4rt.rion ol
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SlEdisiNEEDorr.ioo!qurcrtyb6irp.rcllMtN$i'!@6intuh Ill&mde
lM ud {er.ly smrld rblt e elyzd b ded* rhc

oDftdon of bd !u]tu, .rFsr.n e $16' .tiorida rd rlE u3r.r h.din3 vrlc 0+r9 or
h. hi sa, ll !s io b. uLd $! th6. mi$io6 e dil&rd ttrD ria bnd mndm
d!.ftn sdd EFr pro34 *tE Epodcd nft .nisioa s crhn
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Rul. n13 rlF &d Anlr.l F]rr. EEkrtd3 (td4

th! d:b in dr dhl. Ns 0r{ ds.nisim hr! dlmrd in dla yat fo wins 0E
id@rioD of ll. $1. in 1993, a th. Efiffiice b.cm noD *aitivr b ndhe i$B sd
imtreltdbdhhrrly'I.rsmbFiw
Essd 0e opnriN. h is ihpd bmrerhrrfis.rclu*yrcdldiomn 0s sr flow
!i socirt d di$id r.dsdd w godly sr dhi*d 0!o!!n 6. iadbrid d
moditudio. of 3s EsrEy crraciry or nc 38 bbd s':d. st'F 1993, qly m ldd
Ein.ry h! inGll.d @bl .quiFrar in 200t; r nE !a FoEr, qen ror otu .f i! 016
$rt Hhd i' 3ielinddy nda.d dilriffi toE $d ic.
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Pdpcld ab6d.d Aul.1ll3 rvl o.toblr lmt

AndoE Bon fs $. dlr ii aisiN *! lohd ro ba $c cotr .t Modt of lhE llosr
r 'di@ ds!.nd n [d m lbE 0o* '.diis dd l.d b rcldlils inndld
oisiw, ^I i ariBrim orrh. F"16lm @lu(l!d $.r d'. nor lle la.rt d b.tuE dE
sb $.1 ws dDtjq t rfi th. now bw'n! $. 0@ ed 0F d@ flot b . eday
6mFE$., rhhough m tul v6t sa qa go;g r4 thc wrc".i Md cdbusr.d iD ib.
ne. '$a Efsay '.l@rc.t lh. ao* ndlt i! t!6 ne 3bc[ &d .libin
TrtrroE' i! 6dd b gd i.li.U! .dsid ih4 it n e6 ry lhd $. fN @E h? leid i'
' E Mivr ,oo*id Ins $r wE sl' b sr. nd a h? nw b tho il@ tu E!i!6!4
or oEy d b. .qDiFn ?i$ btdit't8 aprbiliry b rrbhd rry lt16. 8os b tle !-

Th! Gi or 6. Eddiod wli.d Drirrily 6:m tlDbry cldsd ir ord*ios, $on d
.!.!dins rfi. .im! tu ,hsi4 &m d ffi4 !p uib lo Dininn. n'in& binina optu
b rvoid tuiE idin!, r *ell s r o|millmt nod n@sm.nl io EiniDie tldna,
Hwq, Iln of l}dc m.alG e !.quiEd by lfi. tut fl|. Dd G $.L G Nt oBid*d

An d'lvrk ol$. nG flN, .ut, Dd misid d{k :ubnind b ih. AQMD s!!e 199
chrly stow r dnmxd b4 n rls lbM luiatilit nom y.! ro 'E Tr'n wisbilit it
d!. i! iIl! pd b sagFriq rhl rArirrc uiq,) ih.l u&aD 6rdi(3) il i\* yd,
orbB $sor6 dd rhudMs, hd asdrirl oFdidd h.d!. Sim. rhd
b y.\ sd wirrrbc n@bd rnd t!. ot 0s dab rhd rh. lluc misitu ftf.fotq it h
rDp!.Dri.r b rv6a3. $. rmul tuf .nisim ro d&.lop I r4rs4briv. ba.lin. di*id
iMrory 61 6nsiN EdudioB sd d ulylir .ddl i@. 8d.d o n a.lrDir of $.
&! &lf,ird !i dl4Bi@ wii EfiE EFBadiv.s, fl mchi.n dlrr s. ?0{ro &b
hry ht tl vdy Elirbl. d!. b .mplio.? lsE 3nA bE . ot F!|t
imrL@rrtio' of $n @dy rdnrEd 0e Mirotin! dq Als, @ dfiErt idbllcd
rddiion.l rht ss @vay in ,001i 0* iBblhdor edld HDh in p?dNmr disiDB
Edlcric fioD 2001 od bolad I1Ffd!, dfix deemti.d d|d fi. m* r.Dr6dlrtiv.
drt| lor tfis. Ei$|. nd. dradioE bd ltuc Fl*q @ tuo yffi 2002, 2ml b.t ?0o4.
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d. paiod 20Ol *mqh 1004. Tllt Rnlc l)le.vsrs!EDoddSGniFi@i!5llbFd
L63 loB pi dry, *lil. rh. .!a8. diaiaN bDl ld dl 6! 0ri6ir polM6! n 1,t04 b. d
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Ar d.r.d h T$1. V - l, .'Es@i6, nrintnde, rdlp3 sd ihddlM!, tr@lrd
eiivirie. po€ lot dd tu l 96 imbghk€ r.Disat .Epoii@t 53 pcfu of dE bbl
fld. 1]l. tt@inin! 11 p.rcdi r+'td! ri. vdlw of tuFtudrbl. md utklroM mn.
maSdcy .@ rh,r L{ I tshrirl ro b.4@EE ni iizcd

B$.n on h DrlFt ot ihd ftpo'td 0'. ddr ad diroiG rih *o ,.l[g.1 of riE $c"
6ciliii6 ftd rsE h6 id6ti6rd h h. ndl r.r.n G m.diDg rdriion:l !s drrsy .ntt
rdM 3tn n c4&ity b.@!ly 6 PAR I I13, dd hr &t6dird Slr R.tsis E. F
udH ll i"6ll tft vd ss ltday sd hrtldrl 6y!1@ rh r di'M epciry ol
11.3 Fillid tud'd objc t"d pd dar {iudo. Tr. .Elsc .!r,.iry of 9 tllryfd i!
.qltdar ro u35,m0 fl.f !4 yF (e. cn3pb \4 - cod rnd cosr Eft.rta* ld
rddilionrl diroi@ ad d.lyris ot lild. hr gr r@v6y &d tetu! r'3am} I]li!

a4 lld, 6 rMd id T|tl. v-1. sld diciBd orhd rcad&ia *ill ioirid rddiiin.]
ll)crsr io niDiEie rdr s4 b.ing sr F rh. Il58. ftft&rE, wirb rb. ims. i. amr es
'!d.rr hd b.!te!t c.p.cit Dd ddiii.ntl rolubbry fle nirididion m.r,I€ ro h.
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d ! B j 6  e i l l t  E d r . d  t , o n  o E  b e t b . 6 f  1 . 6 3 M p d ) u t o t r J b n p e t u b t F d

Fse nE tdcliE disif! jwm&ty EDrgadng di. ?o0r-2004 Ml nisi@ '6sB
dd un€ 0E nisioB t n!di6 bdy!tu $dq tlE Fojd.d mlo ne .mistoB c s
sioh h Tabl. V - 2. Ahhgh *Ml suli! diorid. disid rddioB c ericiFild b b.
iiglneny htshd drD *lnt n n :6M.d in oir rrbl., r& d! rulr'N oI6i! dt}'i!,
misim r.ddim diB'rq *d. baed or a. ?0r 0 sud !dn! diotj& DF6ms6 dsd of
0.7 b F dillid bmr! ordrd. @q.d 6lr PAR I I13.

& rlw! i. ill pdiG dir'6, n
rd.rEd i! 1993, Ar Mit*iu of lk! Aow & idtied b oE ly wid 6. rd!, EfnFv
60tu he. rtu of 6. hir! hlrd of d !6 6i!.d io 6d 6d li@lffied

FD..ilE b Di'i"..Eicid. Aldrdsl th. 'uldjod c $lddi'l df hdirc did
d!r!d dint6 rqnedd c L.riDl.ld dE hlhsty. t! s.ltdb6 2oa, dd thtfps:.d
tn 'Evdnid llrdr d Eni.i@ tor Flb.g opqdid rr R.totie", ft AQMo
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bclidB drrhy }{201al]4 dnr dtqiiL oisioE wjll t *.rl bd4 0,5 b F &, ed
do6 lot liFd rld 6y 6.i!t will hry. io pry Dirirllid lc!, ba.d 6 nE ffi d.sllrd
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opliDiarid prlj6i h 200{ sd lilt o d&iml lhE 3! rsovdy r)&6 vin rLo b.
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T!. proDdld rmdrdr 3.cts b irplddt rb. adl f6bl. Dd 6!€lf.diw sbl
dFiod itr ddcr b d&. nE distd. Trln chrpb plEd d ov4id of rL. 6d,
c6ndis *ill hrk 6 ind in ddd io F |ply wirt' If,. !' Eq.i'!l6s qd $G od-
.tresd@ oti6pl@!r4$d &qliEmfr 6.

Sie. rt'r prqd.d ntl. *ill dq |lloe rbling ofv@t gs6 dlins rn mRg6tt, ,h!&*q
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D.lqopdnidrtR.6!.i6 ''e!d b rh. AQMD Bord d s.r'LDta l,200{

A. ClbM i! Trblc M, ofth. raa oil Efimde flnjd io dE rd., rhr!! rk' nor hN! rny n E
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'yl'd Dd ddniodl l' lErile QDeity, l&.d m dE ld aoa )84 rh. orhd tu!
&f!6id lrE dqut 0a 3! @Ey dFoiry d E Dr qD€ti r. il* 'isri6cd
tuhl .qupm dE b 6EDIy wirh dE pqor.d madd dk.
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r98nd. 6c nd b.ld: 6 tohlEja! rd lF llor nmr c$rbiliry b |.dddy
Ddi*it rddds!ndb6.ne. Al$, ooe D.r@ *illEd bb. jaElr.d 6 srl
f66r$.8.5!qtuoatt Fwlr.ldDildgr 0o*. Allt6rdi6*iUhN.r..$ip0En
e63n.y sd lmcFl !op6c nG s{! her @h elta! od ro&l ,lln! 6drza.
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Cilot FogF b t md't*d in Z006 &rDutEld lh.l lh. ou!.'n Nl6r Nribilg
lrbo.loo, i! mt ft.d!l!, D .dditiml 6t Io rMd umrlinl ryns .!d lh. plo*rias
.f rdrl6 fd bnl dtu otar eun b. iElud.d iD rfi. @B b implmt PAR r l13.

Strtr Mll 6|'rl'l. riE ld sGin d qjdr I'. pmpdkd daxtldi 6re E6ua. qill h!
oNiddd cd @tlllM io borh !.!Mid ixhd! lddirid.rl vd [s rdkry lld tr64t
rlNt r! (Eeciry), qar& nG 3a nw m.td!, ishll slr4ird sr now h.64 rd mur
6rrt Mtud eidr lna wly idbtlqr .quipmt (F! .nd mt r@d@I qF!}a orDrl|lw
EI.rd.*.!! .dd!di'3 {d er.r Ei. nd s!wi6! cu. Aml}*.. r. &dlo I, it wi0 b.
|@d rld tll oI EfiEi6 will i6dr bd 6t ot ud lod rll\r Fd)26 l! SeMio]" ir
wilt b. dM.i d|! mlt lE cord rnrlF.B e irBtdhn rlorrg riln .rn Err.d :DpliD!
lFd Dd rhd rlE didtlnoi oI&bl sl6r, dFE3rd a sulfir dbxirk, ofrh. vd sN will
ha d.6ni*d hy ldmbry D.ltEn.
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$. orhq M tlr€. A6IE rrih 3di!€ ! D.n of nN willb. iell.d tr d|.
.6n{cfddy. Th. $nd E iDdy*irr ishn oE l:lfut ,}!h rd tu ok o(t

- R.6ndB will idjl 2r t6! cMhr ell6 fd rlE.ms.E/so6t sio.8ffi:
- RaiiEi6 will isrrll ?3 t@l3ulh! hdlzds tu dE !E6so.y/ss@l snjo. t!s:
- R'fin5i6 sil i{bll 50 pusdFild g.r floq lrfu (oE fd ad m*sdct/srllal

- R.fiD6i6 uill upsnd! IE drshry/s.el uie tw Iw nlk *iit bbliziDs
ed 14 ndcdbiliM

A rynoprr ofdl? rDj6t n flh i.qrind chstd f6.@!dcy hd gh.Fl rFie ner i3

s...delRu|.R.quIEdMddtflddo

@
O* ledr.ltta!iatbllAz 10n i" re,&d,rlic Id rt dry {m&fd),kr i4 E or6y
r}'rd i' 1991 for 310 nilli@ Dd ' 43 Nfd sF rciins 'yh fo' 513-2 dillid. fr.
o$E lool Efnny idel.d in 2001 . Uar !s s@!Ey ,]d.h si6 r EDejry oa6 m.fd re
i9l Dlh.n. Ti? Billi4r, Modm Efin ry tEblld r 0@ !a 'ry.ry &d !F frribe
4!h vi6. ddisr.rpEity of4 nhlcad rd57.7 mil dnr 03. Stdsill d.raBir.ll l
rv.ryE mmrrjal dr of dr. rhE qDDl6 sdj.d ro crkDld. rh. En ot ne t6 mlsy
od s! hrd.t ryftd n6ld b .drDly riin rh. 'lqurndb od tu mjsim Es* of

BN.d .n $. turl8. $rq, iEblki in 1993, l[. dr ror r lkl. dftry 3r!tm dd ga
turns dq i@lh.d F o* @cf4 wd tl..l3 Dillion (lt millid bd lo.43l Diutd
E alivrly) b 2m5 &$G, bdal o. 6. N.td Fm ttla roblilnd in 0E Orl lrd 0r
Jl)Mrl, lhr d sdtd t Jl,.lr billion ad 10.714 nillim rrditclr,ld. brlofltl!

Aed d tlrc sdi !$c sody, i.rbll.d in 2ml, dE 'llm|li4d d of lh. n@ !a @v.rJ.
lFftn bd mc?ondiit 3a frriht q&E pE orc M.fd *a J1.93 milliq of wliclr
I t 5? milli$ @ tu nm ga 'd?ty rDl $0.1I dllion qu fd .lE !s tatirg .r!@ h
:a'oJ doUr!, b&d m {'a N.km-Fffi lid4 0E 4t mdd b. il.6 Billion ari t0.43
hillid4E!.diedy,or1203nillimodffifd.

Ba.n d tlF r!,rd @ dry, iBblh in 20ol, rh. Dmtliz.d 4l fd r 06 ss Hv.ry
bm@mr Ddon m*6d E i1.5! Dillid. In 2m5. d* .di, bsed o0 ih. N.bs Fdd
Itrild, 9sld b. S 1.645 million. No !s Mirs s).!n lI iell.d ir mjscrio wid rhis
ne !6 @qy 'y!6. Hove.lasl d dE M oIE 6. ddB, S..dt of r 0e sr
r.okry slrlh i! ipDrdinrt t 7? paEd old* d 6f r tFh 6*anju olbodl n& ga
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Sr.fi Eidd d* Rnk I r l3 qrlet t porit ld d! 'u 2003 h.l *L.i.d d* q'en wid
rhc hisb6t ios ao. dE lisrn 0@ *lnld 0e sd M.ry !!r.or, lh4 olii&d rfi. &it
:ldS. flds 6rrhsc q!dta!. Afl 521luid.liDd @M6& drirh. aPeity of a n@!a
ev.ry s)rbb b. lll. b hDdL r *i& Eidi@ ir nN r.16, bd h oil .ni Ga Ji)n.l
djclc p$li!h.d 6 DF@bq 7, 1991, @da& rh. .avdy .|peiry b b. 2-3 tiM th.

Ba.d u d ! iDfomdidq rbf La srimtd rb.t fo. dr. tun FtDoy, @ 'd@ *i$ a
Mii@ crpsity df 6 'l@dq ffiiD! drE nn q ud r r*.rd r}tbn mir! rro fl6
litfi I dimb clt .,ry ot 4 @cfit ftuld b. !d.{ut. For th. r*ond E6*ry. dlf
Drojd.n rh.i ! ryno 'ir' . c4*i!y of I l]ndd si4 No 0G *5uld b..&aurq fG
nE $ird EtrEy d.d.rti@t d dn I ryrbE ddr r €ra.iry oroj m.fd for i! nrd ftuld

Tt cd! io iDli'll1ll flft !I Fcdqy Md bri.! r,5@ s 6li En by Eirg tb! rFi!
XzlT lilion td lmctd S.ld dM th. pEja-&d c+Gijq Fcr.d bt 1n. tndi6 sin m
ffil d rh.ir .@8a)tsariEl hie Aas 1o @mrly qirfi PAR lll3, Ii. 6& @
rwiz.d in ldlq VI - l:

')!bldi4h'B

Tb. cdt rd. nR |d6y bd Bs tdj!8 sy@ pin b. 4rimrkd bs.d m dr! $boitud b
$. AOI/D b k lGn r.fiEis u Dln of d :Dpticdon Itr pmib tD crha ed o!o!c
$d drh d6ied tln rtu ltomE t|.p|mar of ErviDrs4rl Quhry @r,Q) lor I
p€tolM r6ndy lddd in Birltuq MdM

Prop.&d Ab..'|..|Rrk ltr3 ]'I-2 O.roD.rlr0s

COST ̂ND COST-EFr!CT'1?N!IS



T}. 6. of iBElljng ltov db aq puE ta bd pild 3d i* driM.d by4bins rtt tfi6.
'lpi€ wqnd h. .N6r.d to onwrrt.d cmbl 3trad (d rh.!d@ uill !..d drn
bshit6!. A! di6e Dlat dow M rn't hloikcotr$in.tim w quor.d dl32230 by !
Dd ttpplid, rnd lrhd n atnrbd ai l0 hN !r ! ntc of I35 Fr hrE 4h. Th. rd.l
i{bllql o4 r|!ui'! r 'ddii@l l0 pffir fd rcn*m, ituddid, ud br€ i!
ihR6F drinFr.d tt 113$ Fd nq erd o.i for 50 flw mdQ th.lohl .$l will 6r

1,"D.'ffi

CIIA!'TERVI - COS.IANI} COSTIFTECfiV'Nf,SS DBArT SIAfI RXPORT
Lbh 14- 2

Tor.r tMrrLd C.r ,or ne Grt l.urr r.d O$ TE.rn.!l

Th. braldou b' nG oft! rFi..|.d ilrnlldjona *i$ ti. hirhdl n<r8. d.ily nlM ad
MiN @iti.r h.Lds aT|bl.vI-3

r!gn' Hlrtin! VihtTo[l surfu
ArdwE (Idti.l + 2 @lrlmd)

An.ly*r {cEMs) cdi6e.jo F.6

I! rfi€iB 'ill rl3o inru i]Wr cos seLrrd yirl rh. nryty isblLd.quir.nr (r.tu
ud mrintu@), 3w.$ ot pKG Eri.f ddicB, ffidudire rN mdi 6 md sp..ifc

AsDirg tld rul *t, dch E tn pdq mie|@ Ep.ir, otih:ri@ gsd, d.r,
i'lNE hd powa ,lpEar l0 FEdt of ll. c,libl 6t (i*ludiu dnly dE ini irl phne
of h.rrzd), rh. md .d n dird.d a 31334336.

Anorhs trd @n wil b. 61 6D.]nin3 rw.t! of rh. prsD Etirf dcvi6 o'lt4d b
ll@. th.ciR.r! Nt colddc4 (nllillsly ei$ r!6 Rdr IrB +4n) inqdj@
bd n L dhrld n 6 r@3? D lddjtidd 2m lnM F Efi'.ry rnd l0o hN tur 0r
htdnSo p,bt *in h. 6Dat pr yd rof ihi3 at a! It Dd h.u, 6r sa FfiBid nd '
lDdEc@ plrlr, lh. mld dr eill L. s37j0o.

,{mrbd rnsrl d rill b. &r vditidg tb. r@y oa no* neEE. llov rai6dirn .e
vE qu.r.d ri llj00 pd d'y fd up b tu 0:E, lt ,D!.1 d fd 0d wi6did n
dihl'd a l2l,0o0 6 ths! Llo*:

CHIPTER VI - COST AND C6T f,rgfcTlyg-{fss DI{ FT SIAIf RE}OII
nE rll@al d. @E th. ,ltE p floe ffi b hG upgnd.d ri$ ehi4a sd Low flo$
crtrhility. Tijr |4sDd. w aDod .t slo,filo pd tlw rtt( b. OE tdmti6, &sdoft nE
Drl d ftr 13 flN dd rill h. t80,m0,

rlr 6{ 6f rhd h.d 6tu rdFd ffi qudt il d 370,fl5 a.h by car lEluna[
,A,|Diii dEi tt'. brrl iBblloil 6t iDrhiini r shpL mdi.ioniig ett, dGlb, pipiig
.ldic.l riH, Dffiing !n enitu.rid will D. 31J0,000, tE ronl iEl.lhn cdi 61 23
d.bzd n dinrbd d S3,45q000,

llk 6t of . ionl fllfrr d|]y!!i, bolldle E!4 rhirpdrs ddte/.Misioiils w qDLd
by Tr.fuELchn i 179,103. Tl..ddiicdl d ofiabl i6 tu !i. bbl.u|na orly& b
lb. !.'tood.d mllyrd rdrrpl. oorditioNlsrFF i! E6b&n {Jt,00o ttaflErb.
@l ianllcd d n addtil.r t3r,30l ocl od t 1,919,031 S.23 @t6.

Ii {da b c.lsdc df d.ltcth* oftl. Fl., iL.9ibl s! of rL. F.po*d
@odEd'r ri0 !*t ro b. dd.rDi!?d n *it b. rsuo.d lh{t ln. tG ra tlday r}rt B''

sE rEnng s'lEs 0d now @ bR b lqrlPmd lif. or 5 y6!
@bt Djy6 sd bt rlfrr ubE tr* r t0 yE.{uitnd lil. h dia b IEE r
ljmd ban t' qri!*fi $t b dlde 6..&t.lfd Er, rt. d ofo* stlz4 s
L Flen*d ro i 2J ]a .quiDnd liG. Fd lhn DuDoa n L BnDEd rhx dlii3 | 23 y.t

Fjod tllF Eb or u!be! *i[ te to b. D@i6eil llE e6t or $i! .rpddiN it

C - E ' c l + c ' + c a

l's.i c.rr ir .r olmr.dtt

cr -tiJJ0,000 + tr,9]9,o3r - t5ffq0e4

Tn 2$dd i.6h. Dr$dt{rnd rsr6. hl bnntnly't ddrit $ Bloli.d blMilg I
4'd El inld tu ! h y.6 rhg 0E Mpsiitrg lsd wnh &.b of 0.616 *ill Ll

c2-31J19,0&r{166756 = 1r,6,10,365

flF 3d ror of e46 i. !o ll rrftbl.d .d.r ?0 re! 
,I1. 6n in bday'! &llG, .l 1% en

jr6..t nb d rs$ty y6 ai'8 r[t 6n6londin3 | pt€6t vlluc tltd)t ol0.{i6{ e'ill b.:

ct -55,139,034 | 0,4564 = 9,45qJ73

TIF hl dr ofa. ely26 will thatfo'. b., ovd. ?5 y* pai.{

C-E - Cl + C2 i C3 - tll.,l39Jt

nt Oc g! l6v6y ed gF M'd iFld cill qtn* r Fnn b clllB@ ed .pat
6on dE AQMD. ln. p@it 'pDIial;r eheim t@ frr dr rrrbr i| lrgr3, A, r@iost
36e4 $? sdha &tmin.n lld 6u 6tu1 rltdr will !6t lo b. ittldl.d ud op.d.d b
md rlr '')ml dn! di0nd. p.rlm
dDliotion Llrlod ro th. r!6tr6id is t21'92.

cHAPrin vI - cosT An'D cosT f,rrEcTrwNlss xrf,_{rT slAFF ngpoRT
A om-rih. CEMS difcdid 4.. is.160 r.quiEn Tn. di6c.rid 6t fthiB rrE idrial
+pli.dim appmEl, aF my.l otlle lHl DNMI r rpprsrl ot rhE FrfaminF kr Bult.
Il'. huimM fE ir 37,693 io! r ndirding srld coBidins ofl+ b fo
q!i.o Eqft.d b dhlry {iln PAR t I l3 csi6 6f 1le (tlw, hid'6 h6r$!hlE an 6rl
sdn4 II. hd$y will iabll 2l hidiF hdin8 nle bd brd illni' rrll4.r rFefl b
.ortly ein\ dE lDniiorinl FquiM Thmfr., rfi. dr to catit rh.
h.lFd rFt d *ill b. 317t,939.

Unild s6r,o t, $. brd dn"l.d otDir.l 6s &$cirdi wirh *. nn.. huld on illc
lrmDtion! *!i rhd!, @ 6lled;.! in T:bL vI-4.

T.bl crplhl c6r! s.@.rlD I

Pro!.r!d Adrd.d Rrl. r n3

@
T.bh 11-5

Ann$l cod lor lld M.rd verlll$don

D
I

D M q f @ M a 6 '

C.nbl EqndpMt Arul kEIin8 F..

.@6 aE iir! 5m poEir of 016r diuid., l0o !.idr! Df VOC d 500,000 lctof vot !&
Ttu itl6ilnid of tld!! dft .rc..d.g Joo pddt of dn! didid. ftuld d ftprEan
& rdditidrl .dr 3irc. Ai! i! r Gqui'b

A @iaw orih. ?tror fldiry .vai! h.dins ib6. dirqir .l5r.d i! dE psiN pelFph 6urd
930 nd. ffib rhd h.d r4. rh6 500 Do6rt 6f dli! didid. nn$N
fliin3 .hB, r*€hting 30 FHr of tn. vd! sa 0o*, ircluded shu!,.mr hd tulF,
M|Nd :divhid or ii €a b'leior: rn fr.iliii6 rbjld 10 PAn IIl3 E nolt quirld
b lbnir 6 SCA for !\6. 6c!on6 of vd 3d r.k.c uds rlE !'oDd
ssmin3 Jsr : coGpd:iIrg 30 Fnd of di* 9t0 *F, y4ld ar L EquiEd b 'u&rit u
SC,\ .pp'dim.taly 2m !&itim.l lvtu udtrld Dard b b. indisftn Iho lo! stEi6
hrv. dlim.r.d urd rh. ti6. i6d.n b 6mpl4 d scA nrr6 nm 40 b 20o hos. Ba.d d

rhr r Efiidt mdd spad n rv.rt of t0 ho6
ondsrji8 SCA iDvdrigdioc, d r rvnF * oa l50 F hq!. Tt" bhl rD.l Fd ot
@n.tEtin{ { 'dniijoDl 20o SCA inErilrrid rlFl my b. d{IiFd 6 Fn of ds pbFr.d
s.nd.n dc tr lrE foE dimdar d $m,mo. Ir'. 1dl Mal ls Gsdftd qd'
sr.di. l, '.rlohbd$dq&rMn{ir.ninT.blc\4-61

,46 Ekrai Qu.ir.rry lldr rd Drny AEns!

PmDdr.d aD.ldrd Rlb r rrl ProDc*d aDdd.d RlL ll1,



CE{PTTRU . COST  ND COST EFfECTIVENFIS DNAFI STATT NEFORT
!!!!d93
!d !@n 2, lla diEld c|'id .e ;ll h. idariol b Swio l, .!ct?r ria jr *in mi
includ. dD ilrrrllitid Dd oDdrtior .fb6t fllfur 0.1y4 hn qill irlu& r!. udili@ ot ?:l
rtuddd slpling .Lris, A ruadly oarhc trpo$d tul. ftqli'*na i! rhoM i. Tiblc

CiAIIXRVI] COSTIr\|D COST EFIECTTr/ENfIII DMFTIITAIT REFoNT
Andloy{rbto&y'!&llqttedof s.lamirdi!lodly!doll$}dlt :

C, - l3,45o.mo!0.5756 - S1JI0,A0

An4 20 ydr rh. on 01di! driri &r ofudlar h r.day'! dond sill b.l

Cl- $Jtq000 | 0.4554 = lI,J?4530

Tb !dr.t 6d of 60 odbzdi sEir! r 25 ta$ lit , Mu b.:

c . F - c l  + c l + c 3  '  t 7 , 3 5 5 , , 1 0 o

TIF {Dibt d! FdE Sffio 2 m ffiizd in T$1. Vt-3:

lolll C.pli.l Csi! Sc!.rlo t

I

AltomaLd SrDrlinr SFh

ADbd (CEMS) Cdii66rio! Fer

.r ttudrqrdhcd(t&1gE&erw*)

1L brd idrl€d d ol rh. tuD.rd 6pllD! rybr ir ..tim.H at 15,00l), ed ftr 23
tlErlE dwillt 1115,000.

A. ihscddio l,ll.doft 13 }416r.at rnrlyzo qiD h.wio b. !fe..d b r 2t Fd
lqripnsr lia. cycl.i rh*tu it n qre.drhd I rd or udFd hrv. b t p!ftta.d duing
ihi! pdiod ofdmc.

Ti. wr for dl. iniirl ld*ill bei

Cl = 3150,000!23 = 33,450,000

Pmrd.d Ab.nddRrl.lt13

Tobl A!.u1l cdd s.orrlo !

conbl rqdpmd ahul

Thc 0m B! tuvry rtnffi aill rsvd vd sud rfi4 odldne *ould b. .olurd in dE
n|d. Th. l€oad 3r, rftr @r!I4t 60 b. u.d ! nd si, d}rEd cdd, du FdFi's
.posag 6d! for 1l* E6Ern  dditid.l *in8l G ffilir.d b, uin! 14 .tcu fd lh.
flc otddoB ad atlvLd flE rir lifq minnizi.g rD.t @!i fc llin cdodaio, dty t|lc
p61i.!L v|le or 0E FdFd sa ro b. s.n s nrol !.! o Fes 6.d i. 6$id6.d. Thn

Th. follNiry euapli@ qill b. E d.:

r Tl€ uul nda. r:serd 3

I on rv6!., only 50 prh! orrh ltdRd 3G volM. i! v.llrlL pnd4 GEed on
flid of lmv.Ed 3! rnplg tum . lodl t6ndy)

r Tn! EhE of lwvdd !p i. elis.rd rt tZ p. nnBru awr-idhrir,k mp Fte cd
R€ovay p.jdD* s.lyrit

. Tl'. rwB8. lat 6nbr ofrh! Ermn ss i, 1,000 3nr'ef

A'nuls.Gns! - lr5a' l0 $l r 0n ' 1.001)Bh'rrl! $2/ld t! , t1,909,6o0

A, di$ioa will dd6c, rh. ft6ndi* eilt p.y '.d!.61 d6l ht*i.n rd b rE AQMq
E'h.in8 rh.ir |md mft. T:br. vI - l0 ti'6 rrr dio .d ffir miaid re snios. by
polh'.ir xd 0E bbl s.vinsr ld $. ind\FF].,

ffi.roor

Utrdq S.dio ?, dl E6.ais rill b. !.quiFd to tL 3ir rilndoEl dil, sbd6 tu iot l
r!16r Fr 0@ <nling th. *.r& iDMt4 rddnioil uu'l @s Asni'g rhor th. dd or
p'ssrba r uDtl. wi[ 'rEsr t350. th. eiul m$ olltopli4vill b!:

luElStrelingcct - 21fl6'6 flbpl4 /t*l 't*tr I l35lt4antle

- t2J 11 600

T!. @n ol drirb{.., Frtu, p.E, l'ffi. .qd tu6 n r lqJp'd i, esun*.t b b. l0

Fd of $. robl oipid dr (ioo[r{i]s mly i\. [idd trdre ofdryrd), T!@loq o*
lobl Ml on fr rh. .qdD'Mt ud @lyt6 will t. '3J00J77

A tuuy oflt. .@l ce bdd S6trio 2 n plffi@d in Tlble vI - 9.

r-pffi

Tdl. }l -10
E hrred ln rl Ellilor Fs snhst

] l . t57

PMIO

c.!Es'* 'Fi4kns

.RE {r -rd! [.EdBd FEr irw r, ]001

1}* rd:r .rul oder uill rfim b?:

TorltAm,tcod - $4335!193 5r,909,600 - S290,439 " $35,159

T.tsranMlcod' s6,614,19 - llgD,6m - 529q4r9 * 32y'11j51

L COST.EFFECTTYBNASS

In dd.r h eLd'r rh. 6i crditdar oflh. pEDs.d hmd'rh! 0E prBdr vrlu. orir
..Dii.l @* od opdtinc co, d[in! rh. Ectu1 lifa 6l ds @tol cqupEnr Ddor p'.stu
'u b. .dcd.r4 Bin8 $. &lloviry Lmula:

}v - c + a. Pl'F

PV - Il6ar Vrlua b t'pldd rhl pbpdid !4 'd. Eqln.md

C = C|pibl sb b impldd Dspq.d ns al. r{uirot

A - Arul @r& !o i'!9lddr Dnre.d rs nlle '.qDitlrHb

PvF = P'Edr vrlu. F|fr, Equ.l s<i6

= 15.62 (2t y6 .crripdri liii rnd 4% El inddr 'r.).

Propd.d AEdd.d R.l. 1113



pvl - t40929J93 + t35359 ' 15.62 - 14224406

1L d.fidiE!6 ir qlo&Ld wirh tt'. ifslEl dn ,bw (DCF) du.d:

C E t - P V t / ( E R . E L )

cEl * cln 8ft.1t'b6t fd sruio I

Fi . Edi$ion R?ddiu lq so' 431 10!6 F.y*

EL - EquiDdst lif., 25 tbn

CEI - 142,262,606 / (13 I tr6 ' 25) ' 11,922 Fr ton of SOr Eded

Pvr " $6Jlql7l + S2,ll4JJl .1i.6? ' 171,6?5,453

CE2 = 374,625,453 /(431 bE' 2l) = t6.925 Fr b Sq Fnuc.d

IEt6q ri? .cr rfrdira* ld lbj. Dropd.d i@drFrt i! dinn { b bc bd6 ll,92?
hd i6Jt6 DE ro! ol SOr xn!..d

CIIAPTER VI - COST AN'D COST EITECfiVENTSS DRAFT STAFF REPOR1
crpiirl @d ofrh. .{tdirid|l 0e 3.' reorft dd brmd 'Fm caD.city

EdiDrt dr or 3'3rd t6d on r pEviout d.brEikd 6t of S2.I7 hillid rd
mj)ioi 3lnd-d crhic fr.r Dlr dry ir..r6.!t o.p&it i'llNfd)

S2,17 silliot llrofd ' I 19 nllMrd - 3253,227,362

Amrl conn d n.bdbtc l0p6.r ofdr r.prrnl d

t75U27}42 10.10 - t75,au,342

SO! ErdFlo! B.du.ddr mrt

PV = lX3,?27,162 + i25.3r.362. 15.61-1661,5?3J01

cE - Pv/ (lld.l@hr ER r EL)

c! - 166r,573.501/[0,5 b*/day. O91t?5 tr.365 d.yr4r]

- $lt59l3c{ionofsc!E&..d

Tobr Enrt'ror r.d*no!!, Ia CO

Pv = 3?53,117362 + t?5,322,36? t 11.62 - X661J73,503

cE - ttrl,573,103 / 1[0.J tDddry ! 0.9] + 0.24 b./&y' 0.631 | 2t ,B . 3rt5 drFl

-Sll5Jll prt6 dr.tmtufutRdE.d

I1tr6a! rlE inffiabl rost .ftdiv.:B fd rh& p6psd mddFd n d6u&n io bt
b!fulIlt,412 edi)Jt9l3 pd b..rrir @hid Ed..d.

e[ Prrnvr-ccrTaNpc6TEfrurclt\lENtss px,rrTsTrlTrtFont

PV = PEorvrir.bi4r.drd.Dr.44cdiwn rt quirlodb

'ITR - 106r disid rldr{d fd rb. otta dirail polita rls@,bBpc}E

EL - Equip@t li6, Zt FE

r l R  -  4 ' t u + , 1 7 b d + l 3 1 d ! + ) 5 r B  -  5 2 6 1 0 6

cEt - t4o929,28|l r?l) - illt2DdiorotDdhr. En!..d

CE2 = l?4,625,453 /(t$ ! 2t = tt6ff tdbn olFlhd rdrcd

ftftfi}q it'ed!.dtu tu ri. odd dieir &liJbi', ld CO, c ilohrd.d i! 6loLtiN, d'.
rod.ff.ditd.$ oa i\c Fl.Fr.n da&ntu nD3B bdm $,rl? nl i1675 F bD ol
pdtur.d r.n!..4 doludhs ilo.

c rNctt|tEv/Lcott-EFrxcnvtNESs
tbfi ir equi'in bd.r !6c lN b
rtinsot .@tbl '@.i, sbf helisvd $d dE ld frnsd ctul *ntio vdld EquiE
phl6s EnEiB b 6nhl rll vd ge d.|lrdinl off 4.cin.*i.. 3$ od hr ls

ls rBlybir ol$. r?ond $&i 86 ns 6n oisim drs ror )t6 1tro2"
vmr ss rNqy bd tlrllEl eD|.ity swi&d eitfi flEB n ffiiad r 6llM:

Fln ta t:.Ndy sd HnBr lrrtm dp*fiy

Ffin. iDplhodry PARI I 13 E{uilmda:

addinMd dpeityb @r dillM d.ily flm Eordldl

(q.hdin! od'pF sa rnd .trE!tris)

FARIIIN - 201? ImidioB

Ittldu.lid i!rh.odrdpoll(ib*4bt ouids?4 tlE 6r a8Edv.@ qodd b.:

cl = wtrf€e'lL)

ffi

So:pcfoEsBrralt 0joTPD

Tobl ai$otu. ls Sq sd CO: 0.24 TPD

R.po&{ nc.ffiB.rry, Sq: 91% &a!n.n ?002 nd 2001 d.h)

Rrlon n i.n..egdsy, odd 63%Occte m 6d?ml drb)

Frrpor.d a6d.d Rd. rrrt

coMlAinTrvE ,rxal,Ysls

PnF .n Ad.udd no|. lllt O.r.bd20o5



b6dhrr6tuPtFr@!a6b
|@d$A'. ls ' fu' ' /4r&dl6b.@d
sFxid6ff i@rnidbff ie

tubbFd16rtbtur&!r ns

srcr&cN.d!!accsrlds

q t-hldFin.t dr6nne, b.rdt !

o r d.3ido{E!@5iedFe{dE
illLEdn66dslFbDlteetr.

o ^ d4btud4drtdb& daqrqre
Eeh'Mbfucfu&6!

tuq!ddvdedPr!@tLEMt

.l !d&(hFD}l+l 'qd€lb

! ' .F!edddr.r&F|6Fd@t
b r L ' @ i d ! 6 6 a d P ' d d 4 4 q

s,E6c@dFfu'Ffu. lda&!BM{

T!ictd!'d.ad'!t,d.dl'a6de!'ool
v&6',dlb@fud&

!fudfuoi l tdfuqdL'

s!fu d.rd& e ^!.J'! dldrFr ir !q!
r&!d!4ai$lF@
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qlkn b t @D,antuty tt,a@ bd.d oh tut i,hmn r pard.d br
a .nst,hi,E Bffit wtur *no h@ ,ttdl.d N,tti,s rtr@ d
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st4t hu bdctd s.w.r thdB'r.'t [dtLia; h ?M c'd
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sndd lcodio '!d r!trpdr@ .s€td of pr.$e r.li.f do!i6 n
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bsr I\lrntuc, +ei4,in8 @llE $ tu n rdv.m. 8ds rc @fiil
prnp@ 4 E(fta rh{ 6hpl@ : D€didl{ job d lh. 3m. hjgh
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Es'l@@l i. dro obj*lir. .rd lhuld b. t plftdr

,a.N11: P,lt lllS|E ha,.itA b tdhtt t^. n4rttetu.f tt FMP
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Tr'c d.linirioD of'T DRoGEN IRODUCITON PtANr i! ovdly
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fa ti! rd.. hrD r on'ririon b.ffd dl. M.D? @tu) 6l d.
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EtE .mrl ud !.ft qdiol\ stich n a&d by ay dd.a
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ltri..ltd* .64 t@d tuie IM ottu tw rdt sM t6
.,n.E.|Ei^

A he &fi!i6@ lor "fllr€" ir rhe o* h ri. il|ft BMOMD dl.
({t tuitton lz-11-101I

ndpn$.75: P,1n lln h4tasc w hoaifud b i!61*e da.ab fun rtt
Dt!,1Q tD kt E dzfnii.n

c.Mr 76: Tf,. &6!irid ot _Fr-aR! cas RlcorERY sYslw- edrld ut .r9ty
i! .ll d6. Trr forro$q d.6 rio rhoid b. u.d iNbrn "nE Gr
RBNqy Sy!6 n . s)!r!E Nilli4 otFnirtd .qujpmt uln b
pElr!| or oj.tmja dr. dobdion.f br sa n r 0G,"

R.tt tt r& Whai,w lB irsEatud &1,$a b t@ vE!. dd dpqad
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C.Delr Nd: l! tE ,trndition of sA]rPtlNO FL\]LE tvANT ir lM b. ns& clq
0d ln. r.6nrd nu. in iar. rlE r.{F.

*6r'e fJj PtI 1t 13 to"*qe w dodjlizd b njad l'|'t oheitit rt tb p/"F". 
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co!6i tar Tt. i,.6niriE of sEUTmwN tu6 d r*. inb Edlr d rhuirt w
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.q$pm! Th. IolL lE d!6ninon ir hoE mdlpl*. .shrdrM ir. ri.
Fll* ot d.E9i!l d. os.6dd of r 066 uit d pi4 of.quhnd
tu ry rc.r.a irlDdill FlFdim 'e*..ry for ditrM. uo*."
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1o.ph.1. to 'tto|9 tuth.Iqt1e

colErlt35: Alfu6od.t dctririrn fd STARTUP ir $.6 wnt&.sdl!! i! se
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*ao& tt: P,4A I r t3 ha' b.fl @i.pd 1z ittrd. d apan led d6ntr- ftr tdp
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tct,.t b c^d(dEe md qtuio..

cr@r t6: h dE d!fiDiid of TIRNARoUNo n huld tc l*lptul b .dd lhsr's.
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hak, ne dc|( m.td, nG ip, lbr tfi. pupG. ol FiDrrilins I
Dditih fl4 ud 10 pd6l 6. fm.tio of b dplBiv. aitu dlc b
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n aof.3l: fne d6"ttt r d P,E Aa h6 be nind bN.d.\ tM tatattrd.
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vsukl te .ndbe6 r.l$ns b tes n$irlss Fd b ftit
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t@d aqa.i, q: nB wiB feititEr i"dtrb ,td a.!htb,.l
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aeid.d 6r!id. fhm a n nz.Aqih in tr'.. thd MM
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zbdt rhe d, q zr.t' ffi21 ^q. rcldit8 k th* 4.ditut I'
MtotliE . tdratar poll!@ t & Mu! b wN d
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{ur b 90 pda'i pur) ud !u tu stirpr !6 ('bot 30 p.&d
purf ft. rDsR in@rly @! EPA. porilio in tb. Oclltq lom
E!lb4!.d tfr,,l cl n..,'rdoEi6 shodd b0c rd.{e eD.oiiy
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",tdth.tr6t w.t @r.ttg to 'p&ifr .t@ in *)' af th6, baed d e,

4fr.a.Jt r anrtiw r*ot\, fd d edon petdd oJ tim kttowttt th.
ns,it's oJtfi. c.@ D.de.
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t. rLt. tn nddd^ rtut'k @Lutim tnpa*a, *hieh ruulB it
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\.'De t0s: ke ndftNr@ eE n !6ibi"chd' Lv cltfitui@ B tk H,s linn.
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d&bYE sD'lp3
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Pmpd.'l Aidd.d h|. llrs Ix-30 O.iobF 1005

I}. o&cr in .tr saff R.9& rlr..6p;, bD "yd' 3@" i"
llrNn,fr!.shpd@

Ratoe9. stcfl:hd,.rt. fi. tj8:@d dan ke wrd "@'wffiorzd.

Corft!1100: Sdns 0d vndua .DisioB e r!u!d by imf6cidr tuh ir
in@tb {ftn 0$ rmot.t.s .'.rEofty of. u@, sin* th@ @ tiftjs io

Th. sfi r?d sh.dd 'mbdn lld r
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l J l . l l l 3 ,

Earo* Iot: &4n: es8 thd *ts. th. 'D'or.te @reit b e'@dd t^n .s rct
Nuih lM b @nrodat th. tidi d Ea jN, b"t @tdr .ds6
hd hn i, dr. b th. tnaildim in th. tare dzsiR, Md ' ch,ifrd Np6
dnt n ^.,tdt,.Pd.

t:twiu t d '.ll@ pa pL,ld h*i'r viri&2 6i"i.B j, M ol
Ri.Eeta@, t u 10 p4.d .rgit fo. t niNk' ||thi, t tnu du" 10 .
'iddb^ oth* ,'nn . hna hmktNL lM brj@ q p.wd
tuitdd, berd.l ni.psobft &ntuL Mb w Noy wua b2 itsuz.r
en^ tu @!n3 oJviddnE R!r.10t ud tut. 11t3, B4tna, Il
ilibl. nbtinr w. u @r { Rihz.lM 2 or 1M .pact!, thfu
wuttt u ddltonat.ent lot ri.hri.n.fcoti{Mi' EaM ud sa{,,
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The 0?dridrl stu 0a' flE do6 tui iNoh. \.vinsjN $. Fik[
lishb n .'d rfi. hmr of gn!. s$ qd d.pqd3 dn oDq Ei,bt6
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crcu sdie Frk orrd b. dm'l ar6 rI EquiltlM6 d.?r aor
tunjblng ad lqdins 5 !p.4i6.d i, T16l. L

9d di',ntg 4r ttu haE 'ilrbtu potu r qd or ,i|id
J'4 d\u ed to b. Mnt.d tN i' ti kd rJ d spt,i. c@F
/!Mrd, or a /elonE w. ddltir,6 Efln .t ir hlR 1113. EMw,

s d4i4d 4 o lu ]*d s dasd ad
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t,ttt ,taue pdlb@ rozd. Ch@ tfliu FL,6 e,.t Eqri,rd
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CoEBnr lor i,to.r of rh. ldibl. dhrnvq. dBr€lra 6r mi,ihirin! oriry il{
N lntd in dl. sfiEDd aE @ulrtir. .ri lE* &y ftunlria

FL'r Mhnnadon n6 *r .nb b. td4ttu d fu retrclM ktn na
e..nirs ,c Ntd Frtam u4e.

Itft n m m.d b EqriE bftio|M fiHV srllzd de d rva8.
lnn IED16 n .rFEd ro h. ffir

nqod ll2: nr I@ thd, 6 otare., i. EAv \9itt b. dd 8 d 86pt;on
rva b di@h 6rrsi6 nat tt N. For dtdtdi"z th. a si.E oJ
dchi& Mt ttlt tudr, a @tutt@t wn* E tl€ M opttd t.

C.Mrlrr: rn drer..! ny ddFsldD! d! ro oroft ffib R nu.rdirs.
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o'di, lfcEQ), ti. Lnui\itu D.ttu oJ snitMd Qualitt
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EXHIBIT K



Vent Gas Flow
Volume (sct

Shell Cfean Fuels Flare 157,458
Shell LOP Flare 573,317
Shell Opcen Flare 32,196,294
Sheff Opcen Fxg Flare ?97.115,292

Total 330,442,361
Total without opcen 298,246,067

Total ratiod up to ConocoPhillips Wood
River ratiod up from 98,500 to 385,000

Methane
(tpy)

0,02
0 .16
5.76
o . 4 J

1236
6.60

48.3

NMHC
(tpy)

Sulfur Dioxide
(tpv)

0 ,10
u.co
0.68
1_46
2.80
2 .11

10 .9

0.03
0 .19

21.09
0.06

21.36
0.28

83.5



Shell Martinez Refinery, California, Flare Data downloaded from Bay Area Air Quality Management Distri(
http://www. baaqmd. gov/enf/fl ares/index_2006. htm

#BMQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Clean Fuels Area
#Jan 1 2006 - Jar 2006

#Date (mo/dr Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
0
U
U
U
u
n
n
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Feb 1 2006 - Fet 2006

#Date (mo/di Vent Gas I Methane ( NMHC (tb: Sulfur Dioxide (lbs)
211120060000

1t1t20Q6
1t2t20Q6
1t3t2006
1t4t2006
1t5t2006
1/6/2006
1n12006
1t8t2006
'1t9t2006

1t1012006
1t11t2006
1t12t2006
1/13/2006
1t14t?006
1t15t2006
1t16t2006
1t1712006
1t18t2006
1t19t2006
1t20t2006
1121t2006
1t22t2006
1t2312006
1t24t2006
1t25t2006
1t26t2006
1t27t2006
1t28t2006
1J29t2006
1t30t2006
1t31t2006

0

0

n
0
0

0
0
0
0
0
U
0
u
0
0
0
0
0
0
0
0
0
0
u
n
n

0
0
U
U
0
0
0

n

n
n
n

0
n

0
0
0
0
0
n
0
0
0
0
n

0

U
U
U
u
U
U
0

0
n
n
n
n
n
n

n
0
0
0
0
0
0
0
0
0
0
0
0

000
000
000



2J2t20ffi 0
2tu2006 0
2t4t2006 0
2tst2006 0
2r6t2006 0
2n/2006 0
2t4t2006 0
2t9t2006 0

?11012006 0
2t11t2006 13966
2t12t2006 0
2t13t2006 0
2t14t2006 0
2t15t2006 0
2t16t2006 0
2t17t2006 0
2t18n006 0
2t19t2006 0
2t20t2006 0
z21n006 0
2t22n006 0
2t23t2006 0
2t24t2006 0
2t25t2006 0
2t26t2006 0
2t27 t2006 0
2n8t2006 0

00
00
00
00
00
00
00
00
00

6.4 29.61
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

n
0
U
U
U
0
0
0
U

1.95
U
n
0
0
0
0
0
n
n
n

u
0
0
0
0
U
U

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Mat 1 2006 - Ma 2006

#Date (mo/di Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (tbs)
3i1i2006 0
3t2t2006 36087
3t3t2006 0
314t2006 4640

000
8.16 9.06 0

000
0.65 2.13 9.84

3t5t2006
3t6t2006
3t7 t2006
3t8t2006
3/9/2006

3t10t2006
3t11t2006
3t12t2006
3/13/2006
3t14t2006

0000
0000
0000
0000
0000
0000
0000
0000
0000

3/15/2006 0
3/16/2006 0

000
000
000



3t17t2006
3/18/2006
3/19/2006
3t20t2006
3t2'v2006
3n2t2006
3t23t2006
3t24t2006
312512006
3126n006
3t27 t2006
3t28t2006
3t29t2006
3/30/2006
3/31i2006

4t6t2006
4nt2006
4t8t2006
4t9t2006

4t10/2006
4t11t2006
4112t2006
4t13t2006
4t14t2006
4t15t2006
4t16t2006
4t17 t2006
4t18t2006
4t19t2006
4/2Ot2006
4t21t2006
4t22t2006
412312006
4124t2006
4t25t2006
4t26nOO6
4127n006
4t28t2006
4129n006
4/30/2006

0
n
0
0
n
0
0
0
0
al

3.34
11 .68

n

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
U

0
U

0
0

0

0
0
U
0
0
0
0
0
U
0
0
0
0
U
U

0
0
0
0
0
0
0
0
0
0
0
0
U
0
0

#BMQMD Reflnery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
*tApr 1 2006 -Apr 2006

#Date (mo/d; Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
4 t1 t20060000
4 t2120060000
4 r3 t20060000
414120060000
4 r5 t20060000

o
o

n
0
n
n

1364
4769

0
0
0
0
0
0
0
0
0
0
0
0

0.35
1 .22

n

0
0
U
n
0
n

n
0
0
n
n

0.54
1 .89

o

0
0
0
0
0

0
0
0
n

zvc
0
0
u
0
0
0

0
0.08

0

0
o .12

0
0

0
0

n
0
n
0

U
0

n
U

0
0.72

0
0
U
U
0
U

U
U
0
U

U



#BMQMD Refinery Flare Emission Report
#Reflnery: Shell Martinez
#Flare Name: Clean Fuels Area
#May I 2006 - Ma 2006
#
#Date (mo/di Vent Gas I Methane ( NMHC (tb: Sulfur Dioxide (lbs)

5 /1 /20060000
5 t2120060000
5 /3 /20060000
5 t4 t20060000
5 /5 /20060000
5/6/2006 17604 4.59 6.03 25.18

5 t11n0060000
5 t12 t20060000
5 /13 /20060000
5 t14 t20060000
511512006 61758 16.11 21.16 88.35

5nn006 0
5/8/2006 0
5/9i2006 0

5i10l2006 0

000
000
000

0
0
0
0
n
0

n

U
0
0
0

5t16t2006
5117t2006
5t18t2006
5t19t2006
5t20t2006
5t21t2006
5t22t2006
512312006
5t?4t?006
512512006
5t26t20ffi
5127t2006
5t28t2006
5t29t2006
5/30t2006
5t3112006

0000
0000
0000
0000
0
0
0
0
0
0
n
U
0
U
0
0

0
0
0
0
0
0
0
0
U
U
U
0

0
0
0
0
0
0
0
0
0
0
0
0

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Jun 1 2006 - Jur 2006
#
#Date (mo/di Vent Gas I Methane ( NMHC (lbt Sutfur Dioxide (lbs)

6 /1 i 20060000
6 t2 t20060000
6t3noo6000o
6 t4 t20060000
6 r5 t20060000



6i6l2006
6t7t2006
6/8/2006
6/9/2006

6t10t2006
6t11t2006
6/12n006
6n3n006
6t14t2006
6/15/2006
6t16t2006
6t17t2006
6t18t2006
6t19t2006
6t20t2006
6t21t2006
6t22t2006
6t23t2006
6t24t2006
6/25t2006
6t26t2006
6t27 t2006
6128t2006
6t29n006
6/30/2006

7 t1t2006
7t2r2006
7t3t2006
7t4t2006
7t5t2006
71612006
7 t7 t2006
7 t8t2006
7 t9t2006

7t10t2006
7111t2006
7112t2006
7t13t2006
7 t14t2006
7 t15nOO6
7t16t2006
7117t2006
7118t2006

n
U
u
0
0
0
U
U
0
0
0
n
n

0
0
0
n
0
0
U
U
U
U
0

0
0
U

0

0
0
0
n
n
n
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0
U
u
U
U
U
0
U

0
0
0
0

I00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Jul 1
#
#Date (mo/di Vent Gas I Methane ( NMHC (lbt Sutfur Dioxide (tbs)

2006 - Jul 2006

0
n

0
0
U

0
U
U
U
0
U
0

n
n
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

7903
n
U
U
U
U
U
0
0
0
0
o

0
0
0
0
0
0

2 .06  2 .71  11 .31
000
000
000
000
000



7n9n006
Tnonooi
7n'tP006
7t22nOO6
7t23nOO6
7 /24?006
7 n5n006
7t26t2006
7t27t2006
7t28t2006
712912006
7/30/2006
7t31t2006

8t1t2006 0
8t2t2006 0
81312006 3916
814B006 0
8t5t2006 0
81612006 0
4t7t2006 0
8/8/2006 0
8/9/2006 0

8/10/2006 0
811112006 1859

8/13/2006 0
8t14t2006 0
8/15/2006 0
8/16/2006 0
8t17 t2006 0
8r18nOO6 0
811912006 0
8t20t2006 0
8t21t2006 0
u2?,2006 0
8t23t2006 0
8t24t2006 0
812512006 0
8/26/2006 0
8/27n006 0
8/28/2006 0
8t29n)06 0
8i30l2006 0
8t31t2006 0

00
00

1.34 5.6
00
00
00
00
00
00

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

2123 0.s5 0.73 3.04
0000

#Aug 1
#

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area

2006 - Au( 2006

#Date (mo/di Vent Gas I Methane ( NMHC (lbt Sultur Dioxide (lbs)
0
0

1.02
0
0
0
0
0
0

' u142006

000
0.48 0.64 2.66

000
000
000
0  0  . 0
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000



#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Sep 1 2006 - Set 2006

#Date (mo/di Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
9t1t2006 0 0
91212006 0 0
9/3/2006 0 0
9t4t2006 0 0
9/s/2006 0 0
9/6/2006 0 0
9nr2006 0 0

.9t8t2006 0 0
9t9t2006 0 0

9i10l2006 0 0
9i11l2006 0 0
9t12t2006 0 0
9t13t2006 0 0
9t14t2006 0 0
9/15/2006 0 0
9n6/2006 0 0
9t17r2006 0 0
9/18/2006 0 0
9t19t20ffi 0 0
9t20t2006 0 0
912112006 0 0
9t22t2006 0 0
912312006 0 0
9D412006 0 0
9t25t2006 0 0
9/26/2006 0 0
9t27t2006 0 0
9t28t2006 0 0
9t29t2006 0 0
9/30/2006 0 0

#BAAOIVID Reflnery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area

U

0
0
0
0
0
0
0

0
0
U
U
0
0
0
U

00
00
00
00
00
00
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00
00
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00
00
00
00
00
00
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I

#Oct 1 2006 - Ocl 2006

#Date (mo/d: Vent Gas I Methane ( NMHC (lbr Sutfur Dioxide (lbs)
10t1t2006
10t2t2006
10/3/2006
10t4t2006
10i5l2006
10/6/2006
10t7 t2006

0000
0000
0000
0
0

0
0
n
U

n

0

n
n
n
n



10/8i2006
10t9t2006

10/10/2006
10i 11i2006
lU12n006
10t'13t2006
10t14t2006
10t15t2006
10/16/2006
10t17t2006
10t18t2006
10t19t2006
10t20D006
1012112006
10t22t2006
10123t2006
10t24t2006
10/25/2006
10/26/2006
10t27t2006
10/28/2006
10t29t2006
10/30/2006
10/31/2006

0000
0000
0000
0000
0000
0000
0000
0000
0000
00oo
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

#BAAQMD Reflnery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Nov 1 2006 - Nor 2006
#
#Date (mo/di Vent Gas I Methane ( NMHC (lb: Sulfur Dioxide (lbs)

11t1t2006 0 0
11t2t2006 0 0
11t312006 0 0
11t4t2006 0 0
11t5n006 0 0
1116/2006 0 0
11nno06 0 0
11t8t?O06

0
0
0
U

n
0
0
0
00
00
00

0000
11t9t?O06 0 0 0 0

11 /10 /20060000
11t11t2006 0 0 0 0' l 1 t 12 t?0060000

11 /13 i20060000
11 t14 t20060000
11 /15 /20060000
11 /16 i20060000
11 t17 t20060000
11t18t2006 0 0 0 0
11 t19 t20060000
' t 1120120060000



11t21t2006
11E2aOO6
11t23t2006
11/24n006
11t25t2006
11n6t2006
11t27n006
11t28t2006
11t29n006
11/30/2006
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0
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0
0
0
0
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0
0
0

0
U
n

0
0
0
0
0
0
0
0
0
0

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Dec 1 2006 - De( 2006

#Date (mo/dr Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
121112006 0
12/z2006 0
1?J3t2006 0
12t4t2006 0
12t5t2006 1 '17 4

n
0

0.35

0
0

0.39

0
U

12 t6 t20060000
12nn0060000
12 t8 t20060000
12 t9 t20060000

1? t10 t20060000
12 t11 t20060000
12 t12 t20060000
12 t13 t20060000
12 t14 t20060000
12 t15 t20060000
12 t16 t20060000
12 t17 t20060000
12 t18 t20060000
12 t19 t20060000
12 t20 t20060000
12t21D006 0 0 0 0
12n2D0060000
12 r23 t20060000
12 t24 t20060000
12 t25 t20060000
12 t26120060000
12t27 t?006 0 0 0 0
12n8n0060000
12 t?9 t?0060000
12 t30 t20060000
12t31t2006 0 0 0 0

0
0
0n



Total 2006
Clean Fuels
Area Flare

tons

Vent Gas I Methane (
157458 37.57

NMHC (lbr Sulfur Dioxide (lbs)
53.14 193.03

0-10.00.0



o #BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP

2006 - Jar 2006

#Date (mo/da Vent Gas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)

#Jan 1

1t1t2006
1t2t2006
1t3t2oo6
1t4t2006
1t5t2006
1t6t2006 24009
1nt2006 0
1i8l2006 80549

0
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U
U
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0
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0
0
0
0
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0
0
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0
0
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0
+ .cY

0
0
0
0
0
0
0
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0
n
0
0

66.35
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319.79
0

1 13.84
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0
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33.09
0
0
0

23.83
U

21  1 .96
U

24.09
0
0
0
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U

1t9t2006
1t10t2006
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1t13t2006
1t14t2046
1t15t2006
1t16t2006
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1t't8t2006
1119t2006
1t20t2006

0
15336
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0

14917
0

0
15546

0
0
0
0
0
0
0
0

1 t21 t2006 50421
1t22t2006
1t23t2006
1t24t2006
1t25t2006
1t26t2006
1t27t2006
1t28t2006
1t29t2006
'tl30/2006

1t31t2006

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP

2006 - Fet 2006#Feb 1

#Date (mo/da Vent Gas I Methane (lbs)
2t1t2006 0
2t2t2006 0
2t3r2006 0
2t4t2006 0
2t512006 0

NMHC (lbs) Sulfur Dioxide (lbs)
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2t6t20M
2t7t2006
218t2006
?J9t2006

2110t2006
2t11t2006
2t12t2006
2t13t2006
2t14t2006
2t15t2006
2t16t2006
z17no06
211812006
2t19t2006
2t20t2006
2t21t2006
2t22t2006
2t23t2006
2t24t2006
2t25t2006
2t26t2006
2t27t2006
2t28t2006

3t112006
3t212006
3t3t2006
31412006
3t5t?006
3/6/2006
3t7t2006
3t8t2006
3/9/2006

3t10t2006
3t11t2006
3t12t2006
3t13t2006
3t14t2006
3n5/2006
3/16/2006
3117t2006
3/18/2006

#BAAOMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP

2006 - Ma 2006

#Date (mo/da Vent Gas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)

#Mat 1

' 3/19/2006 2760?6
3t20t2006



3t21t2006
3n2t2006
3t2312006
3t24t2006
3t25t2006
3n6n006
3t27t2006
3t28t2006

. 3t29t2006
3/30/2006
3/31i2006

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
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#Apr 1 2006 - Apr 2006

#Date (mo/da Vent Gas Methane (lbs)
4t1t2006 0
4t2t2006 0
4r3t2006 0
4t4t2006 0
415/2006 0
4/6/2006 0
4nt2006 0
4r9t2006 0
41912006 0

4t10t2006 0
4t11t2006 0
4t12t2006 0
4t13t2006 0
4t14t2006 0
4t15t2006 0
4t16t2006 0
4t't7 t2006 0
4t18t2006 0
4t't9t2006 0
4t20t2006 0
4t21t?006 0
4t22t2006 0
4r23t2006 0
4t24t2006 0
4t25t?006 0
4t26t2006 0
4t27 t2006 0
4r28t2006 0
4t2912006 0
4t30t2006 0
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
#May 1
#

2006 - Ma 2006

#Date (mo/da Vent Gas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
5t1t2006
5t?n006
5/3/2006
5t4t2006
5/5/2006
5/6/2006
5nn006
5i8l2006
5i9l2006
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#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
#Jun 1 2006 - Jur 2006

#Date (mo/da Vent cas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
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6t11t2006
6t12t2006
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#BMQIVID Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
#Jul 1
#

2006 - Jul 2006

#Date (mo/da Vent Gas I Methane (lbs)
7t1t2006 0
7 t212006 0
7 t312006 0
7 t4t2006 0
7 t5t2006 0
7t6t2006 0
7 n t2006 0
7 t8t2006 0
7 t9t2006 0

7t1ot20o6 0
7t11t2006 0
7t12t2006 0
711312006 0
7t14t2006 0
7t15t2006 0

NMHC (lbs) Sulfur Dioxide (lbs)

o 7t16t2006
7 t17 t2006 0
7n8n006 0



71198006 0
7nu2006 0
7t21t.2006 0
7 t22BO06 0
7t23t2006 0
7t24/2006 19856
7E5nO06 0
7n6t2006 0
7r27t2006 0
7t28t2006 0
7t29t2006 0
7/30/2006 0
7t31t2006 0

#Aug 1 2006 - Au( 2006

#Date (mo/da Vent Gas I Methane (lbs)
8t1t2006 0
8r2t2006 0
8r3t2006 0
8t4t2006 0
8/5/2006 0
8/6/2006 0
8n/2006 0
8/8/2006 0
8r9t2006 0

8t10t2006 0
8t11t2006 0
8t12t2006 0
8t13t2006 0
8t14t2006 0
8t15t2006 0
8t16t2006 0
8t17 t2006 0
8t18t2006 0
8t19r2006 0
8t20D006 0
8t21t2006 0
8t2212006 0
812312006 0
8n4n006 0
8n5n006 0
8/26/2006 0
8t27t?006 0
8/28/2006 0
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#BMQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: LOP
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8/30i2006
8i31/2006

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
#Sep 1 2006 - Ser 2006

#Date (mo/da Vent Gas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
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n
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n

n

0
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0
0
0
0
0
0
0
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0

6.46
0
0
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NMHC (lbs) Sulfur Dioxide (lbs)
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00
00
00

9t1t2006 0
9nt2006 0
9/3/2006 0
9t4n006 0
9/5i2006 0
9/6/2006 0
9t7 t2006 0
9/8i2006 0
9/9/2006 0

9/10/2006 0
9111t2006 0
9112t2006 0
9/13/2006 0
9t14t2006 0
9/15/2006 0
9/16/2006 0
9t17t2006 0
9/18/2006 0
9/19/2006 0
9/20/2006 0
9121t2006 0
9t22t2006 0
9/23/2006 0
9t24t2006 0
912512006 32 1 58
9t26t2006 0
9t27t2006 83139
9128t2006 0
9n9t2006 0
9/30/2006 0
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2006#Oct 1

#Refinery: Shell Martinez
#Flare Name: LOP

2006 - Ocl

#Date (mo/da Vent Gas I Methane (lbs)'t0t1t2006 0
10r2n006 0
10t3t2006 0
10t4/2006 0
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0
U
0



10/5i2006
10/6/2006
10t7t2006 0
10/8/2006 0
10/9/2006 0

10/10/2006 0
10t11t2006 0
10t12t2006 0
10t13t2006 0
10t14t2006 0
10t15t2006 0
10/16/2006 0
10r17t2006 0
10/18i2006 0
10i19/2006 0
10t20t2006 0
10121t2006 0
10122t2006 0
10t23t2006 0
10t24t2006 18493
10n5/2006 0
10t2612006 0
1012712006 0
10n8t2006 0
10t2st2006 0
10i30/2006 0
10/31/2006 0

IR"Rn"ry' Shell Martinez
#Tlare Name: LOF
#Nov 1 2006 - No\ 2006

*Oate 1mo/Oa Vent Gas I Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
1t1t2006 0
1t2t2006 0
1t3t2006 0
1t412006 0
1t5t2008 0
1t612006 0
1nt2006 0
'tr8t2006 0
1t9t2006 0

11t10t2006
11t11t2006
11t1212006
11t13t2006
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n



11t18t2006
1/19/2006
1t20n006
1nIno06
'U22t2006

12129t2006

11t23t2006
11t24t2006
11t25t2006
11t26t2006
11t27t2006
11t28t2006
11t29t2006
11t30t2006

12t1t2006 0
12t28006 0
12t3t2006 0
12t4t2006 0
12t5t2006 197021
12t6t2006 0
12t7t2006 0
12t8t2006 0
1219t2006 0

12t10t2006 0
1211112006 o
12112t2006 0
1?t13t2006 0
12t14t200s 0
12115t2006 0
1?,16t2006 0
1?t17t2006 0
12t188006 0
12t19n006 0
12t?0t2006 0
12t21t2006 0
12n2n006 0
12t23t2006 118141
't2t24t2006 0
12t25t2006 0
12t26t2006 0
12t27t2006 0
12t28t2006 0

0
n
n
0
0
0
U
U
0
0
0
0
n

0
n
0
U
0
0
0
0
n
n
0
n
U

0
U

0
0
0
n
U

0
0
0
U
0
0

0
0
0

n
n

U

U

U

0
0
0
n

#Dec 1

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP

2006 - Der 2006

#Date (mo/da Vent Gas Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
0
0
0
0

140,28
n

0
U

U

U
n
0
0
n
0
0
0
0
0
0
0
0

I  J . J O

n
0
U

U

U

0
0
0

n

0
0
0
0

146.39
0
n
0
0
0
0
0
0
U
U
0
0
0
0
n
0
0
0
0
0
0
0
0
0
n
0

0
0
0
0

68.45

U

U

0
0
0
0
0
0
0
0
0
0
0
0
0
0

82.7
0
U
0
0
0
0
0
0

12t30t2006 0
12t31t2006 0



Ishell-lop-
20060101--
20060131 Vent Gas I Methane (lbs)
Total 2006 973317 310.36

NMHC (lbs) Sulfur Dioxide (lbs)
388
0.2

1115 .65
0.6



#Refinery: Shell Martinez
#Flare Name: Opcen
#Jan 1
#
#Date (mo/day/

1t1t2006
1t2t2006
1t3r2006
1t4t2006
1t5t2006
1t6t2006
1nt2006
1/8/2006
1/9/2006

1non006
1t11t2o16
1t12t2006
1113t2006
1114t2006
1t15t2006
1t16t2006
1t17n006
1t18t2006
1t19t2006
1t20t2006
1t21t2006
1t22t2006
1t23t2006
1t2412006
1t25t2006
1t?6t2006
1127 t2006
1t28t2006
1t29t20ffi
1t30t2006
1t31t2006

2006 - Jan i

Vent Gas Fl
ozod/
ooocz
45728
57694
68291
65952
75961
64711
?oo4 A

78190
86001
75964

10027 5
91041
75574' 
96006

100065
107308
137760
128194
147823
121011
123638
126333
121952
135905
111642
140945
't23787

121065
113289

Vent Gas Fl
135732
136313
127430
105730
115441

2006

Methane (lb
28.05
27.34
25.07
27.17
29.03
28.62
,JU., td

28.4
24.06
30.77
3?.14
30.38
34.64
o,t-uz

30.3'1
33.89

c4 .o

35.87
41.21
39.54
42.98
38.28
38.74
39.21
39.09
40.89
36.63
41 ,77
38,76
38.29
36.92

Methane (lL
40.86
40.96
39.4
J C . b
a-f e

NMHC ( lbr
96.65
94.22
86.41
Y,t.o.l

100.04
Y6.OJ

104.68
97.88
ot.ov

106.02

104.68
119.37
113 .79
104.44
116 .79
119,24
123.62
142,02
136.24
148.1
131 .9

133.49
1 ? q  l l

134.69
140.9

1?6.24
143.95
133.58
131 .93
127.23

Sultur Dioxide (lbs)
0.91
0.89
0.82
0.88
0.95
0.93
0.99
0.93
0.78

1
1.05
0.99
1 .13
1.08
0.99

1 ,1
1 .13
1 .17
1.34
1.29

1 . 4
1.25
1.26
1 .28
1 .27
1.33
, t  . to

t . J o

1 .26
1 .25
1 .2

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen
#Feb 1.

#Date (mo/day/
2t1t2006
2t2t2006
2t3t2006
21412006
2t5t2006

2006-Febt 2006

NMHC (rb:
140.79
14 ' t . 15
135.78
122.66
128,53

Sultur Dioxide (lbs)
2.04
2.05
1.97
1.78
1.86



2t6t2006
?,7t2006
i,8n006
2y912006

2t10t2006
2t11n006
2t12t2006
2113t2006
2t14t2006

' 2t15t2006
2t16t2006
2117t2006
2t18t2006
2t19t2006
a?ono06
z21no06
2t22t2006
?t23t2006
?t24t2006
?t25t2006
2t26t2006
2t27 t2006
2t28t2006

#Date (mo/day/
3t1t2006
3t?,2006
3/3/2006
3t4t2006
3/5/2006
3t6t2006
3t7 t2006
3t8t2006
3/9/2006

3t10t2006
3t11t2006
3t1212006
3/13/2006
3114t2006
3/15/2006
3/16i2006
3t1712006
3/18/2006
3/19/2006

Vent Gas Fl
148661
166790
163173
153444
201322
170962
145891
160192
184398
151143
'147Q70

17 0256
158635
183252
177902
192264
163108
154994
179841

Methane (lt
43 .13
46.31
+c.o /
43.97
o2 .50

47.04
42.64
A A  1 E

51 .19
43.56
A '  O E

46.91
44.88
4 9 . 1 9
48.25
50 77
45.66
44.24
47.81

NMHC (lbr
148.61
159.56
157.38
151 .5

'180.43

162.08
146.93
155,58
167 ,73
150 ,1  1
147 .65
161.66
154.63
169.51
too .zo
174.96
157 .34
152.43
164.75

1 .81
1.94
1.82
1.74
1 .78
1.79
1 .83
1 .8

1 .96
z .  t o

2.28
2.37

z .za
2.17
2.16
2.2

2.22
2.08
2 .19

z.o

1 . 8 9

Sulfur Dioxide (lbs)
2.29
2.45
2.42
2.33
2.78
2.49
2.?6
2.39
2.62
2.31
2.27
2.49
2.38
z .o  I

2.56
2.69
2.42
2.34
2.58

108773
123635
109914
100770
105327
107015
112088
108159
126555
149570
161738
173122
158845
163058
150238
149357
153497
156186
139816
153124
199662
215803
118345

36 .13
38.74
CO,  JJ

34.73
a5  qc

35.82
36.71
36.02
JV.ZC

43.29
45.53
47.42
44.91
45.6s

43.4
+J.ZC

43.97
44.45
41.58
43.91
cz . v  I

54.9
37.81

124,5
133.48
125.19
119.67
122.42
123.44
126.51
124.13
135.25
149.16
156.9

163.39
154.76
157 .31
149.56
149.03
151.53
153 .15
143.26
151 .3

179.43
189 .18
130.29

#BMQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Opcen

2006 - Mar. 2006#Mar 1



3t20t2006
3i21n006
3t22,2006
3123t2006
3t24t2006
3t25t2006
3t26t2006
3t27t2006
3t28t2006
3/29/2006
3/30/2006
3t31t2006

203052
168023
1'16165
u522

141233
122276
74048

'1 18893
85768

147930
'138823
'112919

3l_bb

46.52
37.43
31 .88
41.82
38.5

30.04
37.91
32.1

43
' 41.4
36.86

181 .48
160.31
128.97
109.85
144.12
132.66
103.52
130.62
'l 10.6

't48.17

142.66
127.01

NMHC (lb!
126.08
187.24
174,45
161 .1

107,89
90.16
78.72

166 ,15
181 ,12
'1s6.23

69.54
68.27

110.71
177 .59
139.89
162.16
141.77
100 .11
124.51
130.74
13?.74
125.65
141.64
154.07
150.78
160.07
17 4.09
161.74
161 .01
154.36

2.75

1 . 9 8
1 .69
2.22
2.04
'1.59

2.01
1 .7

z . t a

2.19
1.95

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Namer Oocen
#Apr 1 2006-Apr!  2006

#Date (mo/day/ Vent Gas Fl Methane (lb
4t1t2006 114175 33.73
41212006 169561 50.09
4t3t2006 157985 46.67
4t4t2006 145887 43.1
4r5t2006 97707 28.86
4t6r2006 81652 24.12
4nr2006 71287 21.06
4t8t2006 150461 44.45
4t9t2006 164022 48.45

4t1012006 141483 41.8
4t11t2006 62975 18.6
4t12t2006 61829 18.27
4t13t2006 100255 29.62
4t14t2006 160827 47.51
4t15t2006 126683 37.42
4t16t2006 146851 43.s8
4t17t2006 128387 37.93
4t18t2006 90663 26.78
4t19t2006 112759 33.31
4t20t2006 118395 34.98
4t21t2006 120211 35.51
4t22t2006 113784 33.6.1
4t23t2006 128272 37.89
4t24t2006 139528 41 .22
4t25t2006 136547 40.34
4t26t2006 144957 42.82
427t2006 15765.1 46.57
4t28D006 146469 43.27
4D9t2006 145811 43.07
4/3012006 139788 41.3

Sulfur Dioxide (lbs)
1.34
1.98
1.85
t - t  I

1  .14
0.95
0.83
1.76
1 .9?
1.65
0.74
0.72
1 .17
1 .88
1 .48
1.72
1 .5

1 .06
't.32

1 .38
1 .41
1 .33
1 .5

'1.63

1 .6

1 .84
1  .71
1 .71
|  . oJ

t



#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen
#May '1

#Date (mo/day/
5t1t2006
512t2006
5t3t2006
5t4t2006
5/5/2006
5/6/2006
5nt2006
5/8/2006
5t9t2006

5/10/2006
5t11t2006
5t12t2006
5t13t2006
5t14t2006
5t15t2006
5/16/2006
5t17t2006
5/18/2006
5/19/2006
5t20t2006
5t21t2006
5t2?t2006
5t23t2006
5t24t2006
5t25t2006
5t26t2006

' 5127 t2006
5t28t2006
5t29t2006
5/30/2006
5t31t2006

2006 - May

Vent Gas Fl
145629
147?93
64136
42689
41675
JUVOO

20961
46210
50527
74857
91169
65378
54349
78350

109353
11  1681
129548
146432
126788
134570
151435
120443
118429
123706
121765
120562
112832
104732
101756
101787
103245

2006

Methane (lt
43.47
43.97
19 .15
12.74
1?.44
9.24
o.zo

NMHC (lbr
'r60.34

162.17
70.62

47
45.89

1 A  I

23.08
50.88
55.63
82.42

100.38
71 .98
59.84
86.27
120.4

1?2.96
142,U
161.23
139.6

148 .16
too .  /  c
132.61
130.39
136.2

134.O7
132.74
124.23
115.3'1
112.04
112.07
1 13.67

Sulfur Dioxide (lbs)
1 .78
1 .8

0.78
0.52
0.51
0.38
0.26
0.56
0.62
0.91
1 .11
0.8

0.66
0.96
1 .33
1.36
1.58
1.79
1 .55
1 .64
1 .85
1 .47
1 ,44
1 ,51
1 ,49
1 .47
1 .38
I  . 28
1 .24
1 .24
1 .26

13.79
15.08
22.35
27.22
19.52
16.22
23.39
32.64
33.34
JO.O/

43.71
37_85
40.17
45.2',1
35.95

36.93
36.35
35.99
? ?  a q

31 .26
30 38
30.39
30.82

#Jun 1

#BMOMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen

2006 -  Jun: 2006

#Date (mo/day/ Vent Gas Fl Methane (lt NMHC (lbr
6t1t206 95634 28.68 10s.39
6t212006 118019 35.4 130,0s

Sulfur Dioxide (lbs)
1 .21
1.49



#Refinery: Shell Martinez
#Flare Name: Opcen
#Jul 1 2006 - Jul 3

t . , r 1

1.23
1.44
1 .58
1 .51
1 .51
1.42
1 .58
1.67
1.79
1 .6

2.02
1.79
1.72
1.94

2
l -uo

1 .94
1.94
1 .74
1 .9

'1.83

1 .83
1 .75
1 .75
1 .77
2 .12
1.82

Suliur Dioxide (lbs)
2.85

z .o
.2.78
2.75
2.72
2.61

l . o

2.77
2.98
3.08
2.75
2.51
2.41

#Date (mo/day/ Vent cas Fl
7t1t2006 12s459
7t2r2006 120961
7t3t2006 120049
71412006 117210
715t2006 115232
7t6t2006 106597
7nt2006 91392
7t8t2006 121216
7r9t2006 116825

7t10t2006 118714
7t11t2006 135425
7t142006 142S83
7t1312006 117490
7114t2006 58424
7115t2006 461959

6t3t2006
61412006
6i5l2006
6/6/2006
6t7t2006
6i8l2006
6i9l2006

6t10t2006
6t11t2006
6t12t2006
6/13/2006
6t14t20ffi
6t15t20W
6t16t2006
6t17t2006
6/18/2006
6/19/2006
6/20/2006
6t21t2006
6t22t2006
6/23/2006
6t24t2006
6t25t2006
6t26t2006
6t27t2006
6t28l2006
6t29t2006
6/30/2006

104162
97171

'1 13948
124919
1 19609
1  19815
112058
125443
132581
142008
126645
160293
141910
135875
t cJocc
157999
toctoz

tcJoov

153800
137475
150049
144819
144667
138199
138678
140239
167682
143730

31 .24
29.14
34 .18
37.47
35.87
35.94
33.61
37.62
39.77
42.59
37.99
48.08
42.56
40.75
46.06
47 .39
48.97
46.09
46.13
41.23

A T

43.44
43.39
41.45
41 .59
42.06
50.29
43.11

114.78
107.08
125.57
137.66
131 .81
132.03
123.48
'138.23

146.1
156.49
139.56
176.U
156,38
149,73
169.21
174 .11
179.91
169.34
169.48
151 .49
t oc . Jc

159.59
159.42
152.29
152.82
154.54
184.78
158.39

NMHC (lbr
z4c.oz
z4u.oo
239.65
zJo.cz

234.34
224.8?
208.05
240.94
236.1

238.18
zco.o I

264.94
zJo.oJ

215.8
709.27

2006

Methane (lb
6 7  . 1 4
oc. / l t

65.5'1
64.65
64.05
61 .45
56.87
65.86
64.53
65.1

70.14
72.42
64.73
58.99
99.49



7t16t2006
7t17t2006
7/18/2006
7t15t2006
7120t2006
7t21t2006
712212006
7 t23t2006
7 t24t2006
7t25t2006
7t26t2006
7t?7t2006
7 t28t200s
7t29t2006
7 t30t2006
7t31t2006

339715
159601
58196
19303

0

55.43
77.43
46.86
35.14

U
t l

U
0
0
0
U
U
U
0

38.4

415.57
283.27
171.44
128.55

0
0
0

140.49
145.32

4.07
3.29
1.99
1.49

0
0
0
0
0
U
0
0

0

0

n

0

0
0

n
U

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen
#Aug 1
#
#Date (mo/day/

8t1t2006
8r2t2006
8/3/2006
814t2006
8/5/2006
8/6/2006
8t7no06
8t8t2006
8t9t2006

8/10/2006
8t1112006
8t12t2006
8t13t2006
8t14t2006
8t15t2006
8116t2006
8t17t2006
8t18t2006
a19no06
8t20n006
8t21t2006
8t22t?006
8t23t2006
8t24t2006
8/25/2006
8/26/2006
8t27t2006

0
n
n
n

30137
34514

2006 - Aug

Vent Gas Fl
27200
32478
18766
5269
1000

10693
34186

62750
37473
86860
44061
51215
59177
o40Jc

55497
55649
92887

322203
146059
122094
101584
264816
73796
87719
53216
52995

2006

Methane (lt
41.55
43.31
38.74
14.88

28.9
21.06

, fo.o

53.42
44.98
61.47
47  .18
49.57
52.23
CJ.J6

51
51 .05
63,48
90.2

77 .57
73.23
oo .Jv

122.97
57  ,11
o t . / o
50.24
50.16

NMHC (lbr
154.1

160.64
143.66
55.19
29.31

107.18
78.09

136.49
198.12
too .oz
227.98
174.98
183.84
193.7

197 98
189 .14
189.33
235.44
211.04
287 .82
271.6

246.21
425.99
211.8

229.04
186.32
186.04

0
U

1.63
'1.69

Sultur Dioxide (lbs)
1 .71
1 .78
1 .6

0.61
0.33
1 .19
0.87
1 .52
2 ,2

1 .85
z . cJ

1 .94
2.04
2 .15

2.'l
2 .1

2.61
1 .9

3 .13
3.0?
2.73

879.43
l_Jc

2.07
?.o7



8t28t2006
8/29/2006
8/30/2006
8t31t2006

82868
74655
81309
87143

54.26
57 .4

cv.oz
61.57

233.41
212.86
221 .1

228.33

z-t6

2.36
z-40

2.54

#Date (mo/day/ Vent cas Fl Methane 0t NMHC (lbr Sulfur Dioxide (lbs)
9t1t2006 88290 33.01 122.36 1.35
9t2t2006 80045 29.93 110.93 1.?2
9/3/2006 72439 2t.08 100.39 1.11
9t4t2006 57241 21.4 79.33 0.88
9/5/2006 72638 27.16 100.67 1.11
9/6/2006 65930 24.65 91.37 1.01
9nt2006 80864 30.23 112.07 1.24
9/8/2006 92576 34.61 128.3 1.42
9t9t2006 76866 28.74 106.52 1.18

9t10t2006 72113 26.96 99.94 1.1
9t11t2006 94644 s5.38 131.16 1.45
9t12t2006 101149 37.82 140.18 1.55
9/13/2006 146834 54.9 203.49 ?.25
9t14t2006 93925 35.12 130,17 1.44
9t15t2006 97598 36.49 135.26 1.49
9t16t2006 109326 40.87 1s1 .51 1.67
9117 t2006 122081 45.64 169.19 1.97
9/18i2006 110657 41.37 153.35 1.69
9/19/2006 105426 39.42 146.11 1.61
9t20t2006 92474 34.57 128_16 1.41
9t21 t2006 I 1 709 34 .29 127 .09 1 .4
u2?,2006 81475 30.46 112.91 1.25
9t23t2006 82201 30.73 113.92 1.26
9t24t2006 86419 32.31 119.76 1.32
9t25t2006 82996 31.03 115.02 1.27
9t26t2006 72562 27.13 100.56 1.11
9r27t2006 92329 34.52 127 ,55 1.41
9t28n006 95068 35.54 131.75 1.45
9n9t2006 93529 34.97 129.62 1.43
9/30/2006 9830s 36.75 136.24 1,5

#BMQMD Reflnery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen
#Sep 1 2006 - Sep 2006

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen

2006 - Oct: 2006

#Date (mo/day/ Vent Gas Fl Methane 0t NMHC (lb( Sulfur Dioxide (lbs)
10t1r2006 84740 32.37 120.74 1.37

#Oct 1



10t2t2006
10i3l2006
10t4t2006
10/52006
10/6/2006
10t7t2006
10/82006
10/92006

10t10t2006
10t11t2006
10t12t2006
10n 3/2006
10t14t2006
10t15t2006
10/16/2006
10t17t2006
10/18/2006
10/19t2006
10t20t2006
10121no06
10122t2006
10n3t2006
10t24t2006
10t25t2006
10t26t2006
10t27t2006
10/28/2006
10/29/2006
10/30/2006
10/31/2006

#Date (mo/day/
11t1t?O06
11t2t2006
11t3t2006
11t4t2006
11t5t2006
11t6t2006
1.1n 12006
11/8/2006
11t9t2006

't1t10t2006

11t1112006
11t12t2006

Average NMHC above: 138.7217

#BMOMD Refinery Flare Emission Repon
#Reflnery: Shell Martinez
#Flare Name: Oocen

80493
80262
85708
91688
64515

100253
90784
8754r'.
75747
95345
91806
87719
86036
83430
81020
75901
78792
49663
36756
36291
33973
30280
.'JO.JJ

44150
55481
52858
47097
51?97
52831
4086

2006 - Nov

Vent Gas Fl
0
0
0
0
0
0
0
0

30.75
30.66
32.74
35.02
24.64
38.29
34.68
33.44
28.93
36.42
35.07
33.51
32.86
31 .87

28.99
30.1

18.97
14.04
13.86
12.98
11.57
12.92
16.86
z t , t Y

20 .19
17.99
19.59
20 .18

t _co

2006

Methane (lt
U

0
0
0
0
U
U
U
U
0
0

1'14.69
114.36
122.12
130.63
91.92

142.84
129.35
124.73
107.52
135:85
130.8

124.98
12?.58
118.87
115.43
108.14
112.26
70.76
52.37
51.71
48,4

43.14
48.2
62.9

79.05
75.31
67.1

73.09
75.?7
5.82

, t a

1.29
1.38
1 .48
1.04
1.62
1.46
1.41
1.22
1.54
1.48
1.41
1.39
1.34
1 4 1

1.22
1.27
0.8

0.59
u.56
0.55
0.49
0.55
o.71
0.89
0.85
0.76
0.83
n  e E

0.07

Sulfur Dioxide (lbs)
0

#Nov 1

0
n

n

0
0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0
0
n
n
0
0
0
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tn3no06
11t14t2006
11115t2006
11t16t2006
11t17t2006
11t18t2006
11t19t2006
11t20t2006
11n1/2006
11n2t2006
11t23t2006
1112412006
11t25t20ffi
1112612006
11t27t2006
11t28t2006
11/29n006
11t30t2006

1?j112006
12t2t2006
12t312006
12t4t2006
12t5t2006
121612006
12t7 t2006
121812006
121912006

1?,10t2006
12t11t2006
12t12t2006
12t13t2006
12t14t2006
12t15t2006
12t16t2006
12t17t2006
12t18t2006
12t19t2006
12t20t2006
12t21n006
12t22t2006
12t2312006
12t24t2006
1A2512006
12t2612006

0
0

0
n
0
0
0
0
0
n

0
0
U

0
o
0

0
0
0
0
0
U

0
n

n
n
U
U

0
U
n
n
0

n
0
0
u
0
0
0
U

0
n

0
n
u
U
0
0
0
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000
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000
000
000
000
000
000
000
000
000
000
000
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0
U
0
0
0
0
0
U
0
U
0
U
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n

0
0
0

#Refinery: Shell Martinez
#Flare Name: Oocen

2006 - Dec 2006

#Date (mo/day/ Vent cas Fl Methane (lt NMHC flb! Sutfur Dioxide bs)

#Dec 1

0
n

0
0
0
0
0
0
0
0
0
0
0
U

0
U
0
0
0
n
0
q
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0
0
0



1212712006
12t28t2006
12t29t2006
12t30t2006
12t31t2006

shell-opcen-
20060101-
2006013
Total 2006
rn tons

Vent Gas Fl Methane (lt
32196294 11528.96

5.8

0
n
n
n
0

0

n

0
0
0
0
0

0
n
n
n
0

NMHC (lbr Sulfur Dioxide (lbs)
42171.41 1365.54

21.1 0.7

42171,41



1t1t20Q6
1t2t2006
1t3t2006
1t4t2006
1t5t2006
1t612006
1nt2006
1t8t2006
1t9t2006

1t10t2006
1111t2006
1t12t2006
1t13t2006
1t14t2006
1t15t2006
1t16t2006
1t'17 t2006
1t18t2006
1/19/2006
1/20/2006
1t?It?006
1t22t?006
1t23t2006
1t24t2006
1t25t2006
1t26t2006
1t27 t2006
1128t2006
1t29t2006
1t30t2006
1t31t2006

17.38 36,38
48.19 100.87
20.13 42.13

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: ODcen FXG
#Jan 1 2006 - Jan 31 zwo
#
#Date (mo/di Vent Gas Flow Voh Methane ( NMHC 0h Sulfur Dioxide (lbs)

4405716 152.33
12214753 422.33
5101337 176,38

00
00
U U

u u

n n

0 0
0 0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Opcen FXG
#Feb 1 2006 - Feb 28 2006
#
#Date (mo/di Vent Gas Flow Voh Methane ( NMHG (lbr Sutfur Dioxide (tbs)
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2t2t2006
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0
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2t5t2006
2/6/2006
2t7t2006
2t8t2006
2t9t2006

2t10t2006
2t11t2006
2t12t2006
2i13n006
2t14t2006
2t15t2006
2t16t2006
2t17t2006
2t18t2006
2t19t2006
2t20/2006
2t21t2006
2t22n006
2t23n006
2124t?O06
2t25t2006
2t26t?O06
2t27 t2006
2t28t2006

3t112006
3rzt2006
3t3t2006
3t4t2006
3/5/2006
3/6/2006
3t7 t2006
3/8/2006
3/9/2006

3110t?006
3t11t2006
3112t2006
311312006
3t14t2006
3t15t2006
3/16/2006
3t17 t2006
3/18/2006
3/19/2006

0
0
0
0
0
0
0
U

0
n
0
0
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U

0
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U U
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0
0
n
n
n
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n
n
n
0
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0
0
0
0
0
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0
n
0
0
n
n
n
n

n

#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Opcen FXG
#Mar 1 2006 - Mar 31 2006

#Date (mo/di Vent cas Flow Volr Methane ( NMHC (lbr Sulfur Dioxide (lbs)
U
0

0
0

U
0

00
00

25821 0.89
00
00

00
00

0 06 0.22
00
00

0
215423

0
0
0
0
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1163531 39.97
00

00
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00
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00
00

o
1 . 8 1

n

n
n

000
34908 1.2 0.09

n n

2.86 9.8
00

n
0.29

17651 10 60.64 4.34 14.86



#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Opcen FXG
#Apr 1 2006 - Apr 30 2006

#Date (mo/di Vent Gas Flow Volr Methane ( NMHC (lbt Sulfur Dioxjde (tbs)

3t20t2006
3t2'U2006
3t2212006
3t23t2006
3t24t2006
3n5t2006
3t26t2006
3t27 t2006
3t28t2006
312912006
3/302006
3/31/2006

4t1t2006
4t2t2006
4t3t2006
4t4t2006
4t5t2006
4t6t2006
4t7t2006
4t8t2006
4t9t2006

4110t2006
4111t2006
4t1212006
4t13t2006
4t14t?006
4t15t2006
4t16t2006
4t17t2006
4t18t2006
4119t2006
4t2012006
4t21t2006
4t22t2006
4t23t2006
4t24t2006
4t25t2006
4n6n006
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0
0
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0
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0
U
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0
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0
U
0
0
0
0
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U
0
0
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n
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00
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1 3.41
00
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0 0.65
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U

0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
U

0
0

0
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0
0
o
0
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0
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U

0
0
0
0
0
n
n
0
0

0
U
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0
0
0
0
0
0
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3 0 1 1 1

U
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4t2712006 82830 3.28
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0
14.51

4t2812006
4t29t2006
413012006

104982 4.19
986715 39.13
182905 7 .25



#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen FXG
#lvlay 1 . 2006 - May 31 2006

#Date (mo/di Vent cas Flow Volr Methane ( NMHC (lbl Sulfur Dioxide (lbs)
5/1/2006
51212006
5t3t2006
5t4t2006
5t5t2006
5i6l2006
5t7 t2006
5/8/2006
5/9/2006

5i 10/2006
5n1n006
5t12D006
5i 13/2006
5t14t2006
5t1512006
5t16D006
5t17t2006
5t18t2006
5119t2006
5t20t2006
5t21t2006
5t22t2006
5t23t2006
5t2412006
5t25t2006
5/26/2006
5t27 t2006
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n
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IJ IJ
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen FXG
#Jun I 2006 - Jun 30 2006

#Date (mo/di Vent Gas Flow Voh Methane ( NMHC (tbr Sutfur Dioxide (lbs)
6/'112006
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0.02 0.33
0 0.07
00



6t4i2006
6/5/2006
6/6/2006
6t7t2006
6/8i2006
6t9t2006

6i1012006
6/11/2006
6t12t2006
6t13t2006
6t14t2006
6t15t2006
6t16t2006
6t17 t2006
6/18/2006
6/19/2006
6t20t2006
612112006
612A2006
6t23t2006
6t24t2006
6t25t2006
6126t2006
6t27 t2006
6/28/2006
6/29/2006
6/30/2006

7t1t2006
7t2t2006
7 t3t2006
7 t4t?006
7t5t2006
7 t6t?006
7t7 t2006
7 t812006
7 t9t2006

7t10t2006
7t11t2006
7 t12t2006
7 t13t2006
7t14t2006
7t1512006

0
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n
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0
0

n
n
0
0
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n
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0
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0
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0
0

0
0

1 .4
0

5.6U
U
0
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0
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00
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00
00
00
00
00
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0
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n
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0
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0
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#Refinery: Shell Martinez
#Flare Name: Oocen FXG

2006 - Jul  31 2006

. #Date (mo/di Vent Gas Flow Vo[ Methane ( NMHC flbl Sulfur Dioxide flbs)

#Jul 1

0
U
0
0
0
0
0
0

0
0
0
U
0
0
0
0

00
00
00
00
00
00
00
00

00
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21880313 911.7
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7t16t2006
7t17t2006
7t18t2006
7t1912006
7nu2006
itzttzooa
7r22t2006
7t23t2006
7 t24t2006
7t25t2006
7t26t2006
7 t27 t2006
7t28t2006
7t29t2006
7t30t2006
7 t31t2006

8nno06
8t2t2006
8t3t2006
8t4B006
8/5/2006
8/6/2006
8nn006
8/8/2006
8/9/2006

8/10/2006
8/11/2006
8t12n006
8/13/2006
u14n006
8t15t2006
8n6/2006
u17no06
8/18/2006
8i 19/2006
8i20l2006
8t21t2006
8t22t2006
8123t2006
8t24t2006
8t25t2006
8t26t2006
8t?7 t2006
8t28t2006

74987
20881
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0
0
0
0
U
0
o
0
U
U
U
0
0

3 .12
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0
0
0
0
0
0
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0
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0
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U
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0
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n
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0
n
0
0
0
U

iR"Rn"ry, Shell Martinez
#Flare Name: Oocen FXG
#Aug 1 2006 - Aug 31 2006

#Date (mo/dr Vent Gas Flow Volr Methane ( NMHC (lbr Sulfur Dioxide (lbs)
000
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n
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0
0

n
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8/31/2006
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0
n
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0
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47.96

00
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen FXG
#Sep 1 2006 - Sep 30 2006

#Date (moidi Vent Gas Flow Voh Methane ( NMHC (lbr Sulfur Dioxide (lbs)
9t1t2006
9t22006
9/3/2006
9r4t2006
9/5/2006
9/6/2006
9nt2006
9/8/2006
9/9/2006

9/10/2006
st11t2006
9t12t2006
9/13/2006
9t14t2006
9t15t2006
9/16/2006
9t17 t2006
9/18/2006
9/19/2006
9/20/2006
9t21t2006
9t22t2006
9n312006
9t24t2006
9/25/2006
9/26/2006
9t27t2006
9t28t2006
9t29t2006
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00
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n
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n
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#BMQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Opcen FXG
#Oct 1 2006 - Oct 31 2006

#Date (mo/di Vent Gas Flow Volr Methane ( NMHC (lbl Sulfur Dioxide (lbs)
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10/3/2006
10t4t2006
10/5/2006
10/6/2006
10n no06
10t8t2006
'10/9i2006

10/10/2006
10t11t2006
10t12t2006
1U13t2006
10t14t2006
10/15/2006
10t16t2006
10t17t2006
10t18t2006
10t19t2006
1U20n006
10t21t2006
1U2A2006
10t23t2006
10t24t2006
1012512006
10t26t2006
10t27 t2006
10t28t2006
10t29t2006
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10t31t2006

11t1t2006
11t2t2006
11t3t2006
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11t5t2006
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#BAAQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Opcen FXG
#Nov 1 2006 - Nov 30 2006

#Date (mo/di Vent Gas Flow Volt Methane ( NMHC (lbr Sulfur Dioxide (lbs)
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11t13t2006
11t14t2006
11t15t2006
11t16t2006
11t17t2006
11t18t2006
11t19t2006
11t20t2006
11t21t2006
11t22t2006
11t23t2006
11t24t2006
11r25t2006
11t26t2006
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11t28t2006
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12t3t2006
121412006
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Opcen FXG
#Dec 1 2006 - Dec 31 2006
#
#Date (mo/dr Vent Gas Flow Volr Methane ( NMHC (lbr Sulfur Dioxide (lbs)
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n
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00
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00
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0.59

n

shell--
opcenfxg-
20060101--
2006 Vent Gas FlowVolt Methane ( NMHC (lbr Sulfur Dioxide (lbs)
Total 2006 2971'15292 12850.82 113.92 2920.02

6.4 0.1 t . c

Total all
Shell Flares Vent Gas Flow Voh Methane ( NMHC (lb! Sulfur Dioxide (lbs)

2006 330442361.0 24727.7 42726.5 5594.2
rn tons 2.812.4 21 .4



EXHIBIT L



#BMOMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Jan 1 2007 - Jar 2007
*
#Date (moi Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)

0000
0000
0000
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1t2t2007
1t3noo7
1t4D007
1t5n007
1t612007
1t7t2007
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1t9t2007

1t10t2007
1t11t2007
1t12t2007
1r13t2007
1t14t2007
1t15t2007
1t16t2007
1t17n007
1t18t2007
1t19t2007
1n0t2007
1t21t2007
1t22t2007
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1t24t2007
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#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Clean Fuels Area
#Feb 1 2007 - Fet 2007

#Date (mo/ Vent cas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
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#BMQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Clean Fuels Area
#Mar 1 2007 - Ma 2OO7
#
#Date (mo/ Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)

3t1t?007 0 0
3t2t2007 0 0
3t3t2007 0 0
3t4t2007 0 0
3t5t2007 186190 37.25
3 t6 t20070000
3t7 t2007 0 0 0 0
3!8t2007 5756

00
00

.00
93.6 73.89

l .M 2.07 o .  / . t

0
0
0
0
0
0
0
0
0
0
0

3t9r2007 0 0
3t10t2007 0 0
3t11t2007 0 0
3t12t2007 0 0
311312007 0 0
3r14t2007 0 0
3n5n007 0 0
3n6n007 0 0
3t17D007 0 0
3t18t2007 0 0
3t19t2007 0 0
3t20t2007 0 0
3t21t2007 0 0
3122t2007 0 0

0
0
U
0
0
o
0
0
U
0
0
00
00
00
003n3n007. 0



3t24t2007
3n5t2007
3D6t?O07
3t27 t?007
3t2812007
3t29t2007
3t30t2007
3t3't t?o07

cleanfuels

20070101 Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
Partial 200 191946 38,59 95.67 82.62
in tons 0.0 0.0 0.0

o



#BMQMD Refinery Flare EmiEsion Report
#Refinery: Shell Martinez
#Flare Name: LOP
#Jan 1 2OO7 -Jar 2007

#Date (mo/ Vent Gas I Methane ( NMHC (lb' Sultur Dioxide (lbs)
1t1t2007 0 0 0 0
1 t2 t20070000
1t3t2007 0 0 0 0
114 t20070000
1t5t?007 0 0 0 0
1t6t2007 0 0 0 0
1 t7 t20070000
1t8t2007 0 0 0 0
1t9t2007 0 0 0 0

1n0n0070000
1n1n007 30559 7.18 37.35 123.11
1n2no07 256253 83.29 255.78 1420.7
1 t13 t20070000
1 t14 t20070000
1115120070000
1t16t2007 819348 413.74 542.83 1727.4
1t17t2007 0 0
1t18t2007 32484 11.74
1t19t2007 0 0
1t20t2007 0 0
1t21t2007 0 0
1t22t2007 0 0
't t23t2007 0 0
112412007 0 0
1t25t2007 0 0
1t26t2007 0 0
1t27t2007 0 0
1t28t2007 0 0
't t?9t2007 0 0
1t30t2007 0 0
1t31t2007 0 0

00
12.82 43.43

00
00
00
00
00
00
00
00
00
00
00
00
00

#BAAQMD Refinery Flare Emission Report
#Retinery: Shell Martinez
#Flare Name: LOP
#Feb 1 2007 - Fet 2007

#Date (mo Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
211 t20070000
2 t2D0070000
2 t3 t20070000
2 t420070000
215n0070000
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2t13t2007
a'l4t?o07
2t15t2007
2t16t2007
2t17t2007
2t18t2007
2119t2007
2t20t2007
2121t2007
2t222007
2t23t2007
2124t2007
2125t2007
2126t2007
?,27t2007
2n8n007

3t1t2007
3tzt2007
3t3t?007
3t4t2007
3t5t2007
3t6t2007
3t7 t2007
3t8t2007
3t912007

3t10t2007
3t11t2007
3t12t2007
3t13t2007
3t14t2007
3t15t2007
3t16t2007
3t17t2007
3t18t2007
3t19t2007
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0
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: LOP
#Mar 1 2007 - Ma 2007

#Date (mor Vent Gas I Methane ( NMHC (lb! Sulfur Dioxide (lbs)
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3t20t2007
3t21/2407
3t2?,2007
3t23t2007
3t24t2007
3t25t2007
3t26t2007
3t27t2007
3n8t2007
3t29t2007
3t30r2007
3t31t2007
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000
000
000
000
000
000

shell-lop-
20070101-
20070131 Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
Paftial200 1320747 531.95 957.54 3466.11
in tons 0 .3  .0 ,5  1 .7

I



#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen
#Jan 1 2007 - Jar 2007
#
#Date (mo Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)

111t2007
1t2t2007
1t3t2007
1t4t2007
1t5t2007
1t6t2007
1nn007
1t8t2007
1t9t2007

1t10t2007
1t11t2007
1t1212007
1t13t2007
1t14t2007
1t15t2007
1t16t2007
1t17t2007
1t18t2007
1l't9t2007
1t20t2007
1t21t2007
1122t2007
1t23t2007
1t24t2007
1t25t2007
1t26t2007
1t27t2007
1t28t2007
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#BMQMD Reflnery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name; Opcen
#Feb 1 2007 - Fel 2007

#Date (moi Vent Gas I Methane ( NMHC (lh Sulfur Dioxide (lbs)
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u4n0070000
2 t5 t20070000
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#BAAQMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: ODcen
#Mar 1 2007 -Ma 2007

*Out" 1rr Vent Gas I Methane ( NMHC (tbr Sutfur Dioxide (lbs)
3t1t2007 0
3t2t2007 0
3t3t2007 0
3t4t2007 0
3t5t2007 0
3t6t2007 0
3nt2007 0
3t8t2007 0
3t9t2007 0

3t10t2007 0
3t112007 0
31122007 6671
311312007 0
3t14t2007 0
3/15i2007 0
3t16t2007 0
3t17t2007 0
3t18t2007 0
3t19t2007 0
312012007 0
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xn1n007
3t22t2007
3t23t2007
3t24t2007
3t25t2007
3t26t2007
3t2712007
3t28t2007
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3/30/2007
3t31t2007
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opcen--
20070101-.
2007013 Vent Gas I Methane ( NMHC (lbr Sulfur Dioxide (lbs)
Partial 200 216106 63,19 294.51 1028,86
in tons 0.0 0,1 0.5



#BAAQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Oocen FXG

2007 - Jan 31 2007

#Date (mo/d€ Vent cas Flo Methane ( NMHC (lbl Sulfur Dioxide (lbs)

#Jan 1

1t1t2007
1tu2007
1t3t2007
1t4t2007
1t5t2007
116t2007
1t7t2007
1t8n007
1t9t2007

1t10t2007
1t11t2007
1t12t2007
1113t2007
1t14t2007
1t15t2007
1t16t2007
1t17t2007
1t18t2007
1t1912007
1t20t2007
1t21t2007
1t22t2007
1t23t2007
1t24t2007

00
0 .  0
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00
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00
00
00
00

0
0
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n
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U
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1t25t2007 10916
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1n7t2007
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OZYJO
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2299 0.09
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0 0.69
0 0.03
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#BMQMD Refinery Flare Emission Report
#Refinery: Shell Martinez
#Flare Name: Opcen FXG
#Feb 1 2007 -Feb21 2007

#Date (mo/dE Vent Gas Flo Methane ( NMHC (lbr Sulfur Dioxide (tbs)
85033

4940
0

JJJO/

61833

211t2007
2t2t2007
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2t4t2007
2t5t2007
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2t7t?007
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2t8t2007
2r9t2007

2t10t2007
2111t2007
2t12t2007
2t13t2007
2114t2007
2t1512007
2116t2007
2t1: 2007
2t18t2007
2t19t2007
?,20t2007
212112007
2122t2007
212312007
2t24n007
2t25t2007
2t26t2007
2t27t2007
2t28t2007

3t1t2007
3tzt2007
3t3t2007
3t4t2007
3t5t2007
3t6t2007
3t7 t2007
3t8t2007
319t2007

3/10/2007
3t11t2007
3t1212007
3t13t2007
3t14t2007
3t15t2007
3t't6t2007
311712007
3t18t2007
3t19t2007
3t20n007
3/21t2007
3/22t2007

91547
79265
70952
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n
0
0
0
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34494
U
0
0
0

8005151
2764680
6181s62
9653065
6994810
6717783
4304882
4067190
4601771
4137786
4934584

3.42
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#BAAOMD Refinery Flare Emission Report
#Refi nery: Shell Martinez
#Flare Name: Opcen FXG
#Mar 1 2007 - Mar 3' 2007
#
#Date (moidr Vent Gas Flo' Methane ( NMHC (lbr Sulfur Dioxide (lbs)

0.05
0
0
0
U

5397
0
0
0
0
0

0 .18  0
00
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1 .12  0
U
0
U
0
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0
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313.41 0
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218.11
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o 3t23t2007
3t24t2007
3n5t?007
3t?6t?007
3n7 t2007
3t28t2007
3t29t2007
3t3012007
3t31t2007

shell-
opcenfxg-
20070201--
2ooi
Paftial2007
rn tons

6384027
13554373
19064492

877778
n
n
0
n

207 .27
440.07
618.97

28.5
0
0
0
U

, 0

0 53.46
0 1 13.51
0 159.66
0 7.35
00
00
00
00
00

Vent Gas Flo Methane (
103236660 3356.61

1 .7

NMHC (lbr Sulfur Dioxide (lbs)
0 879.17

0.0 0.4

Total all
Shell Flares Vent Gas Flo' Methane (
Partial 2007 104965459.0 3990.3
in tons 2.0

NMHC (lbr Sulfur Dioxide (lbs)
1347.7 5456.8

0.7 2.7
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REGULATION 12
MISCELLANEOUS STANDARDS OF PERFORMANCE

RULE 11
FLARE MONITORING AT PETROLEUM REFINERIES

(Adopted June 4, 2003)

GENERAL

Description: The purpose of this rule is to require monitoring and recording of
emission data for flares at oetroleum refineries.
Exemption, Organic Liquid Storage and Distribution: The provisions of this rule
shall not apply to flares or thermal oxidizers used to control emissions exclusively
from organic liquid storage vessels subject to Regulation 8, Rule 5 or exclusively
from loading racks subject to Regulation 8 Rules 6, 33, or 39.
Exemption, Marine Vessel Loading Terminals: The provisions of this rule shall not
apply to flares or thermal oxidizers used to control emissions exclusively from marine
vessel loading terminals subject to Regulation 8, Rule 44.
Exemption, Wastewater Treatment Syst€ms: The provisions of this rule shall not
apply to thermal oxidizers used to oontrol emissions exclusively from wastewater
treatment systems subject to Regulation 8, Rule 8.
Exemption, Pumps: The provisions of this rule shall not apply to thermal oxidizers
used to control emissions exclusively from pump seals subject to Regulation 8, Rule
18. This exemption does not apply when emissions from a pump are routed to a flare
header.
Limited Exemption, Total Hydrocarbon and Methane Composition Monitoring
and Reporting: The provisions of Sections 12-11401.2, 401.3, 4O1 .5, 502.2 and
502.3 that require monitoring and reporting oi total hydrocarbon and methane
'composition shall not apply to a flare that exclusively burns flexicoker gas with or
without supplemental natural gas, provided that the owner or operator demonstrates
by weekly sampling and analysis, verified by the APCO, that the methane content
and the non-methane content of the vent gas flared are less than 2 percent and 1
percent by volume, respectively.

DEFINITIONS

Flare: A combustion device that uses an open flame to burn combustible gases with
combustion air provided by uncontrolled ambient air around the flame. Flares may
be either continuous or intermittent and are not equipped with devices for fuel-air mix
control or for temperature control. This term includes both ground and elevated
flares.
Flare Monitoring System: All sample systems, transducers, transmitters, data
acquisition equipment, data recording equipment, video monitoring equipment, and
video recording equipment involved in flare monitoring. .
Flaring: A high-temperature combustion process used to burn vent gases,
Gas: The state of matter that has neither independent shape nor volume, but tends
to expand indefinitely. For the purposes of this rule, 'gas" includes aerosols and the
terms "gas" and "gases' are interchangeable.
Petroleum Refinery: A facility that processes petroleum, as defined in the North
American Industrial Classification Standard No. 32411, and including any associated
sulfur recovery plant.
Pilot Gas: The gas used to maintain the presence of a flame for ignition of vent
gases.
Purge Gas: The gas used to prevent air backflow in the flare system when there is
no vent gas.

12-11-100

12-11-101

12-11-110

12-11-111

12-11-112

12-11-113

12-11-114

12-11-200

12-11-201

12-11-202

12-11-203
12-11-204

12-71-205

't2-11-206

12-11-207
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12-11-208 Sulfur Recovery Plant A process unit that processes sulfur and ammonia
containing material and produces a final product of elemental sulfur.

12-11-2Og Thermal Oxidizen An enclosed or partially enclosed combustion device that is used
to oxidize combustible gases, that generally comes equipped with controls for
combustion chamber.temperature and often with controls for air/fuel mixture, and that
exhausts all combustion products through a vent, duct, or stack so that emissions
can be measured directly.

12-11-210 Vent Gas: Any gas directed to a flare excluding assisting air or steam, flare pilot
gas, and any continuous purge gases.

12-11 4OO ADMINISTRATIVE REQUIREMENTS

12-11401 Flare Data Roporting Requlrementa: The owner or operator of a flare shall submit
a monthly report to the APCO on or before 30 days after the end of each month for
each flare subiect to this rule. Only one report is required for a staged or cascading
flare system if all flares in the system serve the same header or headers. The report
shall be in an electronic format approved by the APCO. Each monthly report shall
include all of the following:
401.1 The toial volumetric flow of vent gas in standard cubic feet for each day and

for the month. and. effective for the first full month after the commencement
of the monitoring required by Section 12-11-501, for each hour of the month.

401.2 lf vent gas composition is monitored using sampling or integrated sampling,
total hydrocarbon content as propane by volume, methane content by
volume, and, hydrogen sulfide content by volume, for each sample or
integrated sample required by Section 12-11-502. lf the content of any
additional compound or compounds is determined by the analysis of a
sample or integrated sample, the content by volume of each additional
compound.

401.3 lf vent gas composition is monitored by a continuous analyzet or analyzers
pursuant to Section 12-11-502, average total hydrocarbon content as
propane by volume, average methane content by volume, and, depending
upon the analytical method used pursuant to Section 12-11€01, total
reduced sulfur content by volume or hydrogen sulflde content by volume of
vent gas flared for each hour ot the month. lf the content of any additional
compound or compounds is determined by the continuous analyzer or
analyzerc, the average content by volume for each additional compound for
each hour of the month.

40'1.4 lf the flow monitor installed oursuant to Section 12-11-501 measures
molecular weight, the average molecular weight for each hour of the month,

401.5 For any pilot and purge gas used, the type of gas used, the volumetric flow
for each day and for the month, and the means used to determine flow.

401.6 For any 24-hour period during which more than 1 million standard cubic feet
of vent gas was flared, a description of the flaring including the cause, time of
occurrence and duration, the source or equipment from which the vent gas
originated, and any measures taken to reduce or eliminate flaring.

401 .7 Flare monitoring system downtime periods, including dates and times.
401.8 The archive of images recorded for the month pursuant to Section 1211-

507 .
401.9 For each day and for the month provide calculated methane, non-methane

and sulfur dioxide emissions. For the purposes of emission calculations only,
a flare control efficiency of 98 percent shall be used for hydrocarbon flares,
and a flare control efficiency of 93 percent shall be used for flexi{as flares or
il based on the composition analysis specified in Section 12-11.502, the
calculated lower heating value of the vent gas is less than 300 British
Thermal Units/Standard Cubic Foot (BTU/SCF).

Bay Area Air Quality Management District
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12-11402

12-11-500

12-11-501

12-11-502

Flow Verification Report: Etfective twelve months after adoption of this rule and
every six months thereafter, the owner or operator of a flare shall submit a flow
verification report to the APCO for each flare subject to the rule. The flow verification
report shall be included in the conesponding monthly report required by Section 12-
1 1-401 . Only one report is required for a staged or cascading flare system if all flares
in the system serve the same header or headers. The report shall compare flow as
measured by the flow monitoring equipment required by Section 12-11-501 and a
flow verification pursuant to Section 12-11{,02 for the same period or periods of time.
The owner or operator shall demonstrate that the flow verification was performed
using good engineering practices. lf there are no flaring events as described in
Section 12-11-401.6 during the preceding six-month period, a flow verification report
is not required for that period.

MONITORING AND RECORDS

Vent Gas Flow Monitoring: Etfective 180 days after adoption of this rule, the owner
or operator of a petroleum refinery shall not operate a flare unless vent gas to the
flare is continuously monitored for volumetric flow by a device that meets the
following requirements:
501.1 The minimum detectible velocity shall be 0.1 foot per second.
501.2 The device shall continuously measure the range of flow rates conesponding

to velocities from 0.5 to 275 feet oer se@nd in the header in which the
device is installed.

501.3 The device shall have a manufactureis specified accuracy of +5% over the
range of 1 to 275 feet per second.

501.4 The device shall be installed at a location where measured volumetric flow is
representative of flow to the flare or to the flare system in the case of a
staged or cascading flare system consisting of more than one flare.

501.5 Effective 180 days after adoption of this rule, the owner.or operator shall
provide access for the APCO to verify proper installation and operation of the
fl are monitoring system.

501.6 Etfective 18 months after adoption of this rule, the flow monitoring system
shall be maintained to be accurate to withjn i20% as demonstrated by the
flow verification report specified in Section 12-11402.

Vent Gas Composition Monitoring: The owner or operator of a petroleum refinery
shall not operate a flare unless the following requirements are met:
502.1 Requiremenb applicable to all vent gas composition monitoring:

1.1 Vent gas monitored for composition, whether by sampling, integrated
sampljng or continuous monitoring, shall be taken from a location at
which samples.are representative of vent gas composition. lf flares
share a common header. a samDle from the header will be deemed
representative of vent gas composition for all flares served by the
header,

1.2 Effective 90 days after the adoption of this rule, the monitoring system
shall provide access for the APCO to collect vent gas samples to verify
the analyses requlred by Section 12-11-502,

502.2 Effective 90 days after adoption of this rule and until the requirements of
Section 12-11-502.3 are met, the owner or operator shall monitor vent gas
composition through sampling that meets the following requirements:
2.1 For each day on which flaring occurs, one sample shall be taken within

30 minutes of the commencement of flaring.
2.2 Samples may be taken ftom the flare header or from an alternate

' location at which samples are representative of vent gas composition.
2.3 Samples shall be analyzed pursuant to Section 12-11$01 .

502.3 Effective 270 days after adoption of this rule, the owner or operator shall
monitor vent gas composition using one of the following four methods:
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Sampling that meets the following requirements:
a. lf the flow rate of vent gas flared in any consecutive 1s-minute

period continuously exceeds 330 standard cubic feet per minute
(SCFM), a sample shall be taken within 15 minutes, except that,
for flares exclusively serving sulfur or ammonia plants, a sample
shall be taken within t hour or composition datia representing
worst-case conditions shall be provided by the owner or operator
and verified by the APCO. The sampling frequency thereafter
shall be one sample every three hours and shall continue until
the flow rate of vent gas flared in any consecutive 15-minute
period is continuously 330 SCFM or less. In no case shall a
sample be required more frequently than once every 3 hours.

b. Samples shall be analyzed pursuant to Section 12-11f'01.
lntegrated sampling that meets the following requirements:
a. lf the flow rate of vent gas flared in any consecutive 15 minute

period continuously exceeds 330 standard cubic feet per minute
(SCFM), integrated sampling shall begin within 15 minutes and
shall continue until the flow rate of vent gas flared in any
consecutive 15 minute period is continuously 330 SCFM or less.

b. Integrated sampling shall consist of a minimum of one aliquot for
each 1$minute period until the sample container is full. lf
sampling is still required pursuant to Section 12-11-502.3.2a, a
new sample container shall be placed in service within one hour
after the previous container was filled. A sample container shail
not be used for a sampling period that exceeds 24 hours.

c. Samples shall be analyzed pursuant to Section 12-11€01,
Continuous analyzers that meet the fgllowing requirements:
a. The analyzers shall continuously monitor for total hydrocarbon,

methane, and, depending upon the analytical method used
pursuant to Section 12-11€01, hydrogen sulfide or total reduced
sulfur.

b. The hydrocarbon analyzer shall have a full-scale range of 100%
total hydrocarbon,

c- Each analyzer shall be maintained to be accurate to within 20%
. when compared to any field accuracy tests or to within 5% of full

scale.
3.4 A continuous analyzer employing gas chromatography that meets the

following requirements:
a, The gas chromatography system shall monitor for total

hydrocarbon, methane, and hydrogen sulfide.
b. The gas chromatography system shall be maintained to be

accurate to within 5% of full scale.
Pilot Monitoring: Any flare sub.iect to this rule must be equipped and operated with
an automatic igniter or a continuous burning pilot, which must be maintained in good
working order. lf a pilot flame is employed, the flame shall be monitored with a
device to detect the presence of the pilot flame. lf an electric arc ignition system is
employed, the system shall pulse on detection of loss of pilot flame and until the pilot
flame is reestablished.
Pilot and Purge Gas Monitoring: The owner or operator of a petroleum refinery
shall not operate a flare unless (1) volumetric flows of purge and pilot gases are
monitored by flow measuring devices, or (2) other parameters are monitored so that
volumetric florvs of pilot and purge gas may be calculated based on pilot design and
the Darameters monitored.
Recordkeeping Requirements: Except as provided in Section 12-11-507, the
owner or operator of a flare shall maintain records for all the information required to

a . l

o.,)

12-11-503

12-11-504

12-1 I -505
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be monitored for a period of five years and make such records available to the APCO
upon request.

t2-11-506 General Monitoring Requirements; Persons responsible for monitoring subject to
this rule shall comply with the fotlowing:
506.1 Periods of flare monitoring system inoperation greater than 24 continuous

hours shall be reported by the following working day, followed by notification
of resumption of monitoring. Adequate proof of expeditious repair shall be
furnished to the APCO for downtime in excess of fifteen consecutive days.
Periods of inoperation of the vent gas flow monitoring required by Section 12-
11-501 shall not exceed 30 days per calendar year. Periods of inoperation of
vent gas composition monitoring specified in Sections 12-11-502.3.2
(integrated sampling) and 12-11-502.3.4 (gas chromatography) shall not
exceed 30 days per calendar year. Effective 450 days after the adoption of
this rule, periods of inoperation of the vent gas composition monitoring
specified in Section 12-11-502.3.3 (continuous analyzers) shall not exceed
30 days per calendar year per analyzer. Periods of inoperation of video
monitoring specified in Section 12-11-507 shall not exceed 30 days per
calendar year.

506.2 During periods of inoperation of continuous analyzers or auto-samplers
installed pursuant to Section 12-11-502, persons responsible for monitoring
shall take samples as required by Section 12-11-502.2.1. During periods of
inoperation of flow monitors required by Section 12-11-501, flow shall be
calculated using good engineering practice$.

506.3 The person(s) responsible for monitors subject to this rule shall maintain and
calibrate all required monitors and recording devices in accordance with the
applicable manufacturefs specifications. In order to claim that a
manuf,acturer's speciflcation is not applicable, the person responsible for
emissions must have, and follow, a written maintenance policy that was
developed for the device in question. The written policy must explain and
justifr/ the difference between the written procedure and the manufacture/s
orocedure.

506.4 Data Recording System: All in-ljne continuous analyzer and flow monitoring
data must be continuously recorded by an electronic data acquisition system
capable of one-minute averages. Flow monitoring data shall be recorded as
one-minute averages.

Video Monitoring: For each flare equipped with video monitoring capability as of
January 1, 2003, the owner or operator of a flare subject to this rule shall, effective
180 days after adoption of this rule, install and maintain equipment that records a
reaFtime digital image of the flare and flame at a frame rate of no less than 1 frame
per minute. The recorded image of the flare shall be of sufficient size, contrast, and
resolution to be readily apparent in the overall image or frame. The image shall
include an embedded date and time stamp. The equipment shall archive the images
for each 24-hour period. Effective 180 days after adoption of this rule, for any flare
for which the report required by Section 12-11-401 shows that more than 1 million
standard cubic feet of vent gas was flared in any 24-hour period, the owner or
operator of the flare shall, within 90 days after the end of the month covered by the
report, meet the same requirements as those imposed by this Section for flares with
existing video monitoring capability.

MANUAL OF PROCEDURES

Testing, Sampling, and Analytical Methods:
601.1 Samples and integrated samples shall be analyzed using the following test

methods, or latest revision, where applicable:

12-11.5,07

12-11600

12-11-601
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1.1 Total hydrocarbon content and methane content of vent gas shall be
determined using ASTM Method D1945-96, ASTM Method UOP 539-
97, or EPA Method 18.

1.2 Hydrogen sumde content of vent gas shall be determined using ASTM
Method D1945-96 oTASTM Method UOP 539-97.

' 1.3 Any alternative method to the above methods if approved by the APCO
and EPA.

601.2 Except as provided in Section 12-11€01.3, if vent gas composition is
monitored using continuous analyzers, the analyzers shall employ the
frcllowing methods, or latest revision, where applicable:
2.1 Total hydrocarbon content and methane content of vent gas shall be

determined using EPA Method 25A or 258.
2.2 Total reduced sulfur content of vent gas shall be determined using

ASTM Method D/H68-85.
2.3 Hydrogen sulfide content shall be determined using ASTM Method

D4084-94.
2.4 Any alternative method to the above methods if approved by the APCO

and EPA.
601.3 lf vent gas composition is monitored with a continuous analyzer employing

gas chromatography, the following requirements shall be met:
3.1 ASTM Method D194&96 or latest revision. or ASTM Method UOP 539-

97 or latest revision shall be used.
3.2 The system shall analyze samples for total hydrocarbon content,

methane content, and hydrogen sulfide content.
3.3 The minimum sampling freguency shall be one sample every 30

minutes.
3.4 Any alternative method to the above methods if approved by the APCO

and EPA.
12-11-602 Flow Verification Test Methods: For purposes of the semi-annual verification

required by Section 1211-402, vent gas flo/v shall be determined using one or more
of the following methods:
602.1 District Manual of Procedures, Volume lV, ST-17 and STl S:
602.2 EPA Methods 1 and 2;
602.3 Other flow monitoring devices or process monitors.
602.4 Any verification method recommended by the manufacturer of the flow

. monitoring equipment installed pursuant to Section 12-1 1-501.
602.5 Tracer gas dilution or velocity.
602.6 Any altemative method approved by the APCO and EPA,
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12-12-100

't2-12-101

12-12-110

12-12-111

12-12-112

12-12-113

12-12-200

12-12-201

12-12-202

12-12-203

12-12-204

12-12-205

12-12-206

12-12-207

12-12-208

REGULATION 12
MISCELLANEOUS STANDARDS OF PERFORMANCE

RULE 12
FLARES AT PETROLEUM REFINERIES

(Adopted July 20, 2005)

GENERAL

Description: The purpose of this rule is to reduce emissions from flares at
petroleum refineries by minimizing the frequency and magnitude of flaring. Nothing
in this rule should be construed to compromise refinery operations and practices with
regard to safety.
Exemption, Organic Liquid Storage and Distribution: The provisions of this rule
shall not apply to flares or thermal oxidizers used to oontrol emissions exclusively
from organic liquid storage vessels subject to Regulation I, Rule 5 or exclusively
from loading racks subject to Regulation I Rules 6, 33, or 39.
Exemption, Marine Vessel Loading Terminals: The provisions of this rule shall not
apply to flares or thermal oxidizers used to control emissions exclusively from marine
vessel loading terminals subject to Regulation 8, Rule 44.
Exemptlon, Wastewater Treatrnent Systems: The provisions of this rule shall not
apply to thermal oxidizers used to control emissions exclusively from wastewater
treatment systems subject to Regulation 8, Rule L
Exemption, Pumps: The provisions of this rule shall not apply to thermal oxidizers
used to control emissions exclusively from pump seals subject to Regulation I, Rule
18. This exemption does not apply when emissions from a pump are routed to a flare
header.

DEFINITIONS: For the purposes of this rule, the following definitions apply:

Emergency: A condition at a petroleum refinery beyond the reasonable control of the
owner or operator requiring immediate corrective action to restore normal and safe
operation that is caused by a sudden, infrequent and not reasonably preventable
equipment failure, natural disaster, act of war or terrorism or external power
curtailment, excluding power curtailment due to an interruptible power service
agreement from a utility.
Feasible: Capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, legal, social
and technologicel factors.
Flare: A combustion device that uses an open flame to burn combustible gases with
combustion air provided by uncontrolled ambient air around the flame. This term
includes both grcund-level and elevated flares. When used as a verb, the term "flare'
means the combustion of vent gas in a flare.
Flare Minimization Plan (FMP): A document intended to meet the requirements of
Section 12-12-401.
Gas: The state of matter that has neither independent shape nor volume, but tends
to expand indefinitely. Gas includes aerosols and the terms "gas'and "gases' are
interchangeable.
Petroleum Refinery: A facility that processes petroleum, as defined in the North
American Industrial Classification Standard No. 32411 and including any associated
sulfur recovery plant.
Prev6ntlon Measure: A component, system, procedure or program that will minimize
or eliminate flaring.
Repodable Flaring Event: Any flaring where more than 500,000 standard cubic
feet per calendar day of vent gas is flared or where sulfur dioxide (SO, emisslons
are greater than 500 pounds per day. For flares that are operated as a backup,
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12-12-209

12-12-210

12-12-211

12-12-212

12-12-213

12-12-300

12-12-301

12-12400

12-12401

staged or cascade system, the volume is determined on a cumulative basis; the total
volume equals the total of vent gas flared at each flare in the system. For flaring
lasting more than one calendar day, each day of flaring constitutes a separate flaring
event unless the owner or operator demonstrates to the satisfaction of the APCO that
the cause of flaring is the same for two or more consecutive days. A reportable
flaring event ends when it can be demonstrated by monitoring required in Section 12-
12-501 that the integrity of the water seal has been maintiained sufficiently to prevent
vent gas to the flare tip. For flares without water seals or water seal monitors as
required by Section 12-12-501, a reportable flaring event ends when the rate of flow
of vent gas falls below 0.5 feet per second.

(Anended Ap 5,2006)
Responsible Manager: An employee of the facility or corporation who possesses
sufficient authority to take the actions required for compliance with this rule,
Shutdown: The intentional cessation of a petroleum refining process unit or a unit
operation within a petroleum refining process unit due to lack of feedstock or the
need to conduct periodic maintenance, replacement of equipment, repair or other
operational requirements. A process unit includes subsets and components of the
unit operation. Subsets and components includes but are not limited to r€actors,
heaters, vessels, columns, towers, pumps, compressors, exchangers, accumulators,
valves, flanges, sample stations, pipelines or sections of pipelines
Startup: The setting into operation of a petroleum refining process unit for purposes
of production. A process unit includes subsets and components of the unit operation.
Subsets and components includes but are not limited to reactors, heaters, vessels,
columns, towers, pumps, compressors, exchangers, accumulators, valves, flanges,
sample stations, pipelines or sections of pipelines.
Thermal Oxidizen An enclosed or partially enclosed combustion device, other than
a flare, that is used to oxidize combustible gases.
Vent Gas: Any gas directed to a flare excluding assisting air or steam, flare pilot
gas, and any continuous purge gases.

STANDARDS

Flare Minimization: Effective November 1, 2006, flaring is prohibited unless it is
consistent with an approved FMP and all commitments due under that plan have
been met. This standard shall not apply if the APCO determines, based on an
anafysis conducted in accordance with Section 12-12406, that the flaring is caused
by an emergency and is necessary to prevent an accident, hazard or release of vent
gas directly to the atmosphere.

ADMINISTRATIVE REOUIREMENTS

Ftarb Minimization Plan Requilements: The owner or operator of a petroleum
refinery with one or more flares subject to this rule shall submit to the APCO a FMP
in accordance with the schedule in Section 12-12402. The FMP shall be certified
and signed by a Responsible Manager and shall include, but not be limited to:
rO1.l Technical Data: A description and technical information for each flare that is

capable of receiving gases and the upstream equipment and processes that
send gas to the flare including:
1.1 A detailed process flow diagram accurately depicting all pipelines,

process units, flare gas recovery systems, water seals, surge drums
and knock-out pots, compressors and other equipment that vent to
each flare. At a minimum, this shall include full and accurate as-built
dimensions and design capacities of the flare gas recovery systems,
compressors, water seals, surge drums and knockout pots.

1.2 Full and accurate descriptions including locations of all associated
monitoring and control equipment.
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401.2 Reductions Proviously Realized: A description of the equipment,
processes and procedures installed or implemented within the last five years
to reduce flaring. The description shall specify the year of installation.

401.3 Planned Reductions: A description of any equipment, processes or
procedures the owner or operator plans to install or implement to eliminate or
reduce flaring. The description shall specify the scheduled year of installation
or implementation.

401.4 Prevention Measures: A description and evaluation of prevention
. measures, including a schedule for the expeditious implementation of all

feasible prevention measures, to address the following:
4.1 Flaring that has occurred or may reasonably be expected to occur

during planned major maintenance activities, including startup and
shutdown. The evaluation shall include a review of flaring that has
occurred during these activities in the past five years, and shall
consider the feasibility of performing these activities without flaring.

4.2 Flaring that may reasonably be expected to occur due to issues of gas
quantity and quality. The evaluation shall include an audit of the vent
gas recovery capacity of each flare system, the storage capacity

' available for excess vent gases, and the scrubbing capacity available
for vent gases including any limitations associated with scrubbing vent
gases for use as a fuel; and shall consider the feasibility of reducing
flaring through the recovery, treatment and use of the gas or other
means.

4.3 Flaring caused by the recurrent failure of air pollution control
. equipment, process equipment, or a process to operate in a normal or

usual manner. The evaluation shall consider the adequacy of existing
maintenance schedules and protocols for such equipment. For

' purposes of this Section, a failure is recurrent if it occurs more than
twice during any five year period as a result of the same cause as
identified in accordance with Section 12-12406,

401.5 Any other information requested by the APCO as necessary to enable
determination of compliance with applicable provisions of this rule.

Failure to implement and maintain any equipment, processes, procedures or
prevention measures in the FMP is a violation of this section.

12-12402 Submission of Flare Minimization Plans: On or before August 1, 2006, the owner
or operator of a petroleum reflnery with one or more flares subject to this rule shall
submit a FMP as required by Section 12-12401. On or before November 1, 2O0S
and every three months thereafter until a complete FMP is submitted, the owner or
operator shall provide a status report detailing progress towards fulfilling the
requirements of Section 12-12401. Upon the submission of each status report, the
APCO may require a consultation regarding the development of the plan to ensure
that the plan meets the requirements of Section 12-12401.

12-12403 Review and Approval of Flare Minimization Plans: The procedure for determining
whether the FMP meets the applicable requirements of this regulation is as follows:
403.1 Gompleteness Determination: Within 45 days of receipt of the FMp, the

APCO will deem the plan complete if he determines that it includes the
information required by Section 12-12401. lf the ApCO determines that the
proposed FMP is not complete, the APCO will notify the owner or operator in
writing. The notification will specify the basis for this determination and the
required corrective action.

403.2 Corrective Action: Upon receipt of such notification, the owner or operator
shall correct the identified deUciencies and resubmit the proposed FMp
within 45 days. lf the APCO determines that the owner or operator failed to
correct any deficiency identified in the notification, the ApCO will disapprove
the FMP.

/O3.3 Publlc Comment: The complete FMP (with exception of confidential
infrcnnation) will be made available to the public for 60 davs. The APCO will
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consider any writlen comments received during this period prior to approving
or disapproving the FMP.

403.4 Final Action: Wthin 45 days of the close of the public comment period, the
APCO will approve the FMP if he determines that the plan meets the
requirements of Section 12-12401, and shell provide written notific€tion to
the owner or operator, This period may be extended if necessary to comply
with state law. lf the APCO determines that the FMP does not meet the
requirements of Section 12-12401, the APCO will notify lhe owner or
operator in writing. The notification will specify the basis for this
determination. Upon receipt of such notification, the owner or operator shall
correct the identified deficiencies and resubmit the FMP within 45 days. lf
the APCO determines that the owner or operator failed to correct any
deficiency identified in the notification, the APCO will disapprove the FMP.

lf the owner or operator submitted a complete FMP in accordance with Section 12-
12402, and the APCO has not disapproved the FMP under this section, the FMP
shall be considered an approved FMP for the purposes of Section 12-12-301 until the
APCO takes final action under Section 12-12403.4,

12-12404 Update of Flare Minimizatlon Plans: The FMP shall be updated as follows:
404.1 No more than '12 months following approval of the original FMP and annually

thereafter, the owner or operator of a flare subject to this rule shall review the
FMP and revise the plan to incorporate any new prevention measures
identified as a result of the analyses prescribed in Sections 12-12401.4 and
12-12406. The updates must be approved and signed by a Responsible
Manager.
Prior to installing or modirying any equipment described in Section 12-12-
401.1.1 that requires a District permit to operate, the owner or operator shall
obtain an approved updated FMP addressing the new or modified
equipment.
Annual FMP updates (with exception of confidential information) shall be
made available to the public for 30 days. The APCO shall consider any
wriften comments received during this period prior to approving or
disapproving the update.
Within 45 days of the close of the public comment period, the APCO shall
approve the FMP update if he determines that the update meets the
requirements of Section 12-12401, and shall provide written notification to
the owner or operator. The previously approved FMP together with the
approved update constitute8 the approved plan for purposes of Section 12-
12-301. This period may be extended if necessary to comply with state law.
lf the APCO determines that the FMP update does not meet the
requirements of Section 12-12401, the APCO will notify the owner or
operator in writing. The notification will speciry the basis for this
determination and the required corrective action. Upon receipt of such
notification, the owner or ooerator shall correct the identified deficiencies and
resubmit the FMP update within 30 days. lf the APCO determines that the
owner or ooerator failed to correct the deticiencies identified in the
notification, the APCO will disapprove the FMP update. For purposes of
Section 12-12-301, disapproval of the update constitutes disapproval of the
existing FMP, unless otherwise specified by the APCO.
lf the owner or operator bils to submit a plan update as required by this
Section, the APCO shall provide written notification of the lapse. lf the owner
or operator fails to submit an update within 30 days of receipt of the
notification, the existing FMP shall no longer be considered an approved plan
for purposes of Section 12-12-301.

(Anended Aptil 5, 2C,06)
12-12405 Notification of Flaring: Effective August 20, 2005, the odner or operator of a flare

subject to this rule shall notify the APCO as soon as possible, consistent with safe
operation of the reftnery, if the volume of vent gas flared exceeds 500,000 standard

404.2
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cubic fieet per calendar day. The notification, either by phone, fax or electronically,
shall be in a format specified by the APCO and include the flare source name and
number, the start date and time, and the end date and time.

12-12406 Determination and Reporting of Cause: The owner or operator of a flare subject to
this rule shall submit a report to the APCO within 60 days folloaing the end of the
month in which a reportable flaring event occurs. The report shall include, bul is not
limited to, the following:
406.1 The results of an investigation to determine the primary cause and

contributing factors for the flaring event.
406.2 Any prevention measures that were considered or implemented to prevent

recurrence together with a justification for reiecting any measures that were
considered but not implemented.

406.3 lf appropriate, an explanation of why the flaring is consistent with an
approved FMP.

406.4 Where applicable, an explanation of why the flaring was an emergency and
necessary to prevent an accident, hazard or release of vent gas to the
atmosphere or where, due to a regulatory mandate to vent to a flare, it
cannot be recovered, treated and used as fuel gas at the refinery.

406.5 The volume of vent gas flared, the calculated methane, non-methane
hydrocarbon and sulfur dioxide emissions associated with the reportable
flaring event.

(Amended April 5, 2006)
12-12407
12-12408

Deleted April 5, 2006
Designation of Confidential Information: When submitting the initial FMP, any
updated FMP or any other report required by this Rule, the owner or operator shall
designate as confidential any information claimed to be exempt from public
disclosure under the Califomia Public Records Act, Government Code section 6250
et seq. lf a document is submitted that contains information designated confidential
in accordance with this Section, the owner or operator shall provide a justification for
this designation and shall submit a separate copy of the document with the
information designated confidential redacted.

MONITORING AND RECORDS

Water Seal Integrity Monitoring: Effective August 1, 2006, the owner or operator of
a flare subject to this rule with a water seal shall continuously monitor and record the
water level and pressure of the water seal that services each flare. Any new
installation of a water seal shall be subject to this requirement immediately. Records
of these measurements shall be retained for one year, Monitoring devices required
pursuant to this section shall be subject to the reporting and record keeping
requirements of Regulation 1, Section 523: Parametric Monitors.

12-12400

12-12-501
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TCEQ - MASTER CONTROL STRATEGY LIST
Cateqorv Point Sources

I Emission reductions from livestock waste (VOC/NH3) WST-01
mis cantrol measurc @nsiderc the ammonia md VOC emissions inventory assoc/€fad uti /iveslock waste and he development aN
assessmgtl oft€asiblg control awroaches, PoEntial contrcl options include, but are not limited to, rcmoval of manure out-of-rcgion or
procpssing of nanure at controled composting facilities or at dnaercblc drgeslers.

2 Emission reductions lrom composting (VOC/NH3) WST-02
This control measure proposes lo acrieye yOC € nd NH3 rdductions from conposting and related operations A seies ol rules will be
developed to 1) establiEh a rcgist"ation prcgrdm for @mposting and chipping and ginding facilities:2) establish holding and/or processing
Ume requircments for greenwaste; and, 3) set lotth VOC dnd ammonid emission rcduction rcquirements. Potential control options may
inctude forced aeratiotl, enclosuEs, process conlroJs, and add-on Gontrcls (e,9. biolilterc).

Airport Operations
3 Control emissions fiom airport terminals

4 Cont.ol emiseions fiom facility energy conservation programs (airporG)

5 Conttgl emissions trom aircraft maintenance

Bakeries
6 Bakeries - VOC

Implement contingency moasue to rcqube reductions frcm bakety overs at s,fss !r4lt lofal VOC 25> tpy but < 50 tpy. Extend
roquircments for control ol bakery oven eniisions to 5 new counties.

Boilers
? Apply 90% SO2 and 80% NOx reduction (similar to Best Available Retrofit Technolgoy IBART) to all medium and large industrial,

commercial, and institutionat flCt) boilers

E Apply likely controls (90o/o SO2 and 80% NOx Reduction) to chemical plant boilers subject to the proposed BcstAvailabls Retrofit
(BART) requirements

9 Industrual, comm€rcial and institutionat (lcl) boileE - NOx
Expand existing 4 county DFW NOx controls to 5 new counties.- Apply HGB amission specificati'tns to I counlies.

l0 NOx reductions ffom relinery boilers, steam generators, and process heaters, - NOx
A 5 ppm NOx linit conected to 3% 02, ot 0.0062 Ib/MMBtu standard fot larye rcfinery boilerc and process heaters (larger thm 110
MMB|U).

ll Contrclemissions trom boilers

12 Apply 40% SO2 and 60% NOx reduction to all medium and la€B industrial, commercial, and institutional (lcl) boilers

r3 Apply Likely Controls (90% SO2 and 80o/o NOx Reduction) to industrial, commercial, and institutional (lcl) boilers subject to th6 proposed
Best Available Rehofit Technology (BART) requirements

14 Institule fuelswitching projects (point sourc€) changing fiom coalfired boilers to gas fired boilers with fuel oiland propane backup

Breweries
15 Brewerie+ VOC

mplement pmctices to minimize spillage in filling operations, keg cleaning and waste bser processing. Wastewater streams and
components could be covered at all times and rcuted to d treabnent syatem capabh of a VOC reduction efficiency equivalent to that
oblained frc,m the use of propety opere,tad bblreatment unit, Emissions from the lermantation tanks could be reduced by the use of a
condenser, Coding of boftles, cans, cases, and kegs co ul<! incorporate the use of low VOC containing inks or an ink-fiee laser coding
process.

Burners
16 Bumer Modifications

Bumer air an or luel modilications to imDnve air/fuel interaction.
17 LowJ{Ox Burners

Bumers designed to produce lower NOx emissions -'dage{ combustion.
It FuelReburn

lniect pottion of the fuel into the lumace downstrcam ol bumer zone. llsudlly requites ovefire air (OFA) to @nptete @mbustion

a
Technology
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Y***,* Point Sources

19 Chemical manufacturing - VOC
Loading ncks; Trarcpoddtion & Ma,keting- Tank truckgoars loading: Petroleum sk],nge tank-Loading ftcks: 30 TAC 691 1 5.21 1 -
115.219 coud be nvised to rcquire a 95% control efnciency '€ther than the 90% level ol lhe cunent rule. The rule caud also be extended
to 5 countjen in DFW at eiuEr 90% ot 95 % contol level.

20 ChemicalCoalCleaning
Uses chaDrrbal p/D@sse s to rcnove pyites (inorganic sulhtr compouds) and organic sulfur in @dl

21 PhysicalCoalCleaning
Uses pryslcalp&c€sses to rcmove pyites (inoryanic sulfur compounds) in coal.

22 Switch to Low Sultur Coal
Uses bw-sulfur westem or other cnals.

Combustion
23 Overfire Air

Fom of "staged' combustion. Diveft pottion of the ah from the windbox to OFA potts installed above the bumets.
2C Orygen"enhancedcombustionmodillcation

ttp.pve eff€cfi'',/eness of ove'ftm ak (OFA) opefttion by injec,ting oxygen into fuelridt flames. Opente more fuel-ich without the prcblems.
Enerying technology,

25 Stationary external combustion -VOC
Optimized cambustton pnctices. Extemal combustion sources are Wicatly fired with nalu:?lt gas or fuel oil. yOC emlssions are prcduced
frcm unbumed organics present in the fuel, and result lrom poor fumbustion conditions such as inefficient fuel-air nixing, low
tempe@tures, and thott .Fsidence tina. S,|}ce lhese samg conditons cause CO emt'ssions lo irc,'ea.se, cotunuous monitolng of CO may
be used as a surtogale for yOC emissrbns. CO CEMS is already requirod fot laryp boilers ardproc€ss haatels under the NOx MCT rule.
Combustion modifications tor NOx control can rcsult in CO and VOC increases.

?6 Engine test cells - NOx and VOC

27 Diesel and dual-fuel engines - NOx
Apply HGB specifications fo I clunties and East Texas (defined by 587)- ANy HGB emission specifications to 9 counties and Easl
Texas (detined by SB7) to majot sources.

Gas-fired stationary intsrnal combustion engines - VOC
Assrl?'l YOC 6mlsslo, specification.

Non-utility tu|bines - NOx
Apply HGB emission specifications to I caunlies.

Backup diesel generators
Apply HGB emission specifications- Conveft to natural gas- Conveft to fuel cells.

Gas-fired engines - NOx
Apdy HGB emission specification to the I counties and remove the axempft'on for €ngines ,6ss fhan 300 hp.

Adopt emission caps based on 'Retrotit Best Available Control Technology (BACT) Level' of 0.15 lbs/mmBtu for SO2 and 0.10 lbs/mmBtu ior
NOx

Apply likely controls (90% SO2 and 80o/o NOx Reduction)to sources subject to the proposed Best Available Retrofit Technology (BART)
requirements

Adopt more stringefit Reasonably Available Conkol Technology (RACT) regulations (90% from uncontrolled), lower applicability thresholds,
and extend geographic coverage to all counties

Adopt emission caps based on "Best Available Control Technology (BACT) Level for New Plants" of 0.10 lbs/mmBtu ior SO2 and 0.07
lbs,/mmBtu for NOx

Apply likely controls (95% SO2 and 80% NOx reduction) to kilns subject to the proposed Eest Available Retrofit Technology (BART)
req urrements

Apply likely controls (90% SO2 and 80% NOx Reduction) to sources subject to the proposed Best Available Retrofit Technology (BART)
requtrements

oolinq Towers
38 Cooling towers - VOC

Cooling water nonitoing of cooling tower hedt exchange systems for flow nte and VOC to detect leaks and quantity emissions (simildr to
HRVOC rules frcm HGB).VOC @nttols: Specifrc point source limil, repai reguirements, or cap & trade approa*t,

Control Technolo
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Cateqorv Point Sources

Seek additional cost effecllve alternatives beyond SB 7 requirements by tocusing first on the largsst and most tequently operated units

Texas LJtility Reductions .

Fogging at combustion turbines at TVA Allen steam plant

Electricity surcharge - NOx
Peak usage surcharge on energy use, This will enc!'ure'gts non-peak use, and will provide lunding lor local enetgy efficiency prcgrams.

43 Electric generating facilities - NOx
Apply HGB emiseion specifications to I counti$- Apply HcB emiss:ton spec,F,caliors lo Easl Texas (defrned by SB7). Expad exising 4
county DFW NOx @ntrols to 5 new counties.

DFW Electric Generating Utilities - % NOx Reduc{ions - 4 Counti€s

Restric,tions on peaking/peak shaving; Limit usage ofemergenry porrer generalors

Wet injection at combustion lurbines at TVA Allen steam planl

Use of solar energy to produce eledrical pol,\ier

Demand-side managBment for utilities

Alcoa/Eastman Agreed Orders (AS)

Romove grandfatheing provisions for older sources and upgrade facilities with newer technology

TNRCC.l4 rule fo. power plants in the nonattalnment area

VOC reasonably available control technology (RACT) Batch Processing^Alastewater (GD)

39

40

4t

45

46

47

4E

49

5l

Emission Credits
5J Emission bes

54 CaD and lrad€ with othef units

55 Do not allow plants to trade credits with other plants in the sarno region

56 Regional Clean Air Incentives Market (RECLAIM)
Additional NOx Reductions for Regional Clean Air lncentives Matuet (RECLA|M. There are a vaiety of canlrcl slrategies lhat can be
implemented, including reducing ending allocations in 2003-2006, ovelaying source-specifrc regula$ons, excluding smaller emifting
facilities, and/or bifurcated matuet for powerylants and nonpowerplants.

57 Discrete Emission Reduction Credit (DERC) and Emission Redudion Credit GRC) Environmental Contribution - VOC and NOx
lncre,ase the environmenlal contibutions for ERCi and DERCI from 1O% to 2O%.

Emission Limits
5E Emission Charges of $5,000 per Ton of VOC for Stationary Sources Emitting Over 1 Tons per Year (VOC) FSS-04

Enl-ssion Craqes ot $ 5,000 per Ton of VOC fot Stationaty Sources Emitting Over 1 Tons pet Yeat, lf the fadercl ambient air standards
are not met by the year 201 0, the Dbttict shall impose an emissions fee , in addition to the tedenl penaw, of $5,000 pet ton of VOC,
emitEd by each major source in excess ol 80 percent of the sources' baseline emissiors. The fee rate wi be adjusted annua y to reflect
indeases in lhe consumet pice index. The fee shalt be paid for each calendar year after lhe year 2010 and until the area is redesignated
as an ozone aftainment arca.

Flares
59 Flares - VOC

Require conbnuous monitoring oI llow rate, net heating value,
cantrols: Specific point source limit or cap & trade apprcach.

Heaters
60 Process healeF - NOx

Apply HcB emission spec/,icalions lo 9 counlies.
6l Dryers, non-pfocess heaters and ovens -NOx

and camposition on flare6 (similar to HRVOC rules from HGB). VOC

lncinerators
62 Incinerators - NOx

AMy HGB emission specifrcations to I @unties,

North Centraf Texas CouncilOf Govemments gnn1li TCEQ - Masler Control Strategy List - Point Sources Page 3 ol



Cateoorv
lD Control Strateqv Point Sources
63 Gen€ralproc6$s vent gas control- VOC

l Expand exisling general vent gas rule to 5 new counties.The pnposed medsure rdises the canuol etfrciency fot non-Synthetic Organic
I Chemical Manuhctuing lndusw (SOCMI) processes ftom 90% to 98%. lncinerato6 - emlssion testing to establkh demonstrated
- @mpliance panmeEr levels (such as inlet and exhaust temperatures, ftowrctes,6tc.).

Kiln Operations
64 Apply reasonably available conkols (90% SO2 and 50% NOx rcdustion) to all cemeni kilns in the region

65 Asphalt plant dryeE and heateE
CorLol lhese sourc€s at asphalt @ncrate manulactwing plants.

66 Cement kilns. NOx
LoTOx- Salective Noncatalytic Reduction - Selective Catal]yr'..ic Reductbn rSNCR- SCR),

6? Cement Kilns - VOC
R6 ge na ra tiva A1 e tm al ox i d i zdtion.

68 Aggregate Kilns. NOx
,Appty HGB amission spec,,ications to I countbs.

69 Brick Kilns - Nox

?0 Lime kilns - NOx
Apply HGB emission spacifrcations to 9 counties.

71 Require that cement kilns only burn natural gasi Retroft older kilns with improved NOx control technology

;D Require baghouses and scrubbers on existing sources at the Midlothian complex; Restric{ tuel use to natural gas

73 Cement kilns.add stack gas controls and resirict tuel to natural gas

74 Cement Kilns
On Apdl 19, 2000, he commission adopted new cement kiln rules as part of the ozone SIP control strctey for the DFW ozone
nonaftainment arca. me ru/€s required poftland cement kilns in Bexa4 Comal, Ellis, Hays, and llcLennan Counties to meet specific NOx
reduetions.

-Lime Technologv and Processes

V 75 Lime spray dryer system (LSD)'

76 Limestone torced oxidation system (LSFO).
LSFO is a procoss based oI, wef /i,neslcne sc/ubbing which reduces$aling aN eliminates need lor landfilling ol the waste product.
Cunently the pr1feffed FGD technotogy wotdwide.

7? Magnesium enhanced lime system (MEL)*
ln the MEL prccess, slaked lime, containing calciun hydroxide [Ca(OH)2] and a poiion of nagnesiun hydtoxide [M1(OH)2], is used to
re?ci witll SO2.

Manaqement
78 Reschedule processes at stationary source - VOC and NOx

Umil the tollowing activities on high ozone action days: repair, mainlenance, cl1aning, and other shutdorr/n of ptoduction equipment al
industial facilities. Examples include prchibiting tank cleaning orprcc€ss vsss€/ deprs ssuization at tefineies.

79 Date shifring (point sources) performing tests ofemergency generators on forecast green or yellow days and not on forecast orange or red
oays

80 Early introduction of new, lower polluting technology

8l Tier I and Tier llcontrols in Ellis County

82 Add flexibility to current programs
This recommendation seeks to add more flexibility to existing stationary sour@ rules by allowing sclutces to mitigate their emissions by
reducing emiasions fiom olher less conbolled or uncontollecl sources in lieu ol complying with more @s|y contrcls uder the existing
fnmework. The pu?c6e of this proqram is to achieve emission reductions and enironmentat improvemdnt in a less coslly and morc
effrcient manner and, through campliance flexibitu, to minimize he economic and job-retated impacts of lhe Plan and potenlialty lo reduce
the size of the black box.

63 Further Emission Reductions from Large VOC Sources (VOC) MSC-O8
Facilities will be rcquied lo submlt a plan to outtine specific measures thdt v'/ould be implemented to reducp fl,eit ovemlt emissions
beyond the existing rcgdauons and achieve a specified emission reduction target, The reduction tdrgets witt be based on technotogy-
based contrcl targets for vaious source categoios and would take into affiunt technicat feasibitity and cosl-effeclr'r€ress.

84 Remove Disincenlives on Voluntary Measures
Stationary sour@ ope,ato/s may ofren be hesitant about making modifications or imprgvements to their permitted sources due lo the
potential impad on theft facilities trom rules which require a pemit change or new source rcview lor modifications thal increase or
dectease a|n ssrbns. Recomnrendation was mad6 to consider rcmwing impediments potentia y crcated by rules and regulatbns in order
to achieve reductions frcm wluntary moasurea implementod by facililes for S/p purposes_

Norlh Centraf Texas Council Of covernments 9nt20O5 TCEQ . Master Control Strategy List - Point Sources Page 4 of I



Point Sources
Morg accurate count of small sources with in the inventory b needed

Examine point sourca control possibilities within a 12-county area

Metal Production
E7 Primary metal production -VOC

lnplenent wot* pt€otica standald's to minimiza the dtnount of otganics in fumaca charge mat?ials or requirc use of gas-lired pEheater
where the llame directly contdcls he w'ap chdeed.Voc enission specifications for cupola melting fumaces and mold/carE prcduction
pfoc€sses; capfule and collec,ion systemg themal incinentors (dftehumers).

Et SecoDdary rnetal production -VOC
lmplement work p/actics standards to minimize the amount of oganics in fumac€ dprye mateials or reguire use of gas4Bd prcheatel
where AE flame dircctly c.ontacts the sc"€p charged,Voc em'tssion speciflcations tor cupala melting fumaces and moldlcore Noduction
proc€sses; capfurs ard colledlon systens, therma! incinentors (aftehumers).

E9 Primary metal production - NOx
Se/€cliva noncatalytic reductbn (SNCR) for metalutgical fumaces,

90 Secondary metal production - NOx
Selecfive noncatalytic redrclbn (SNCR) tor netallutgical furna@g

Oil and Gas Production
9l Emission Reductions from Fugiliv6 Emission Sources (VOC) - FUG-05

Fwlher VOC emission reduitions hpm fugitive ernlssion soulces, such as tFfineies, oil aN gas prcduc,on facilitias, taminals, chemicdl
plants, and manufactuing facili'es. lmplementation of facry-specific and SCAQMD-aWrDved @mpliance plans to maximize campliance
flex ibilv oppoft u nitie s.

tE Emission Reduclions from Petroleum Refinery Flares (SOx) CMB-07
Emission Reductions from Petroleun Refrnery Flarcs. This @ntrol measurc applies to a gas flates used at petroleum refineies, sulfur
recpv1ry plan6 and hydtogen production plants. Step l-evaluate and assess to develop an accunte emissions inventoty from flare
operatbns. Step ll-thoroughly iryestigate @nboloptions to identify the most feasible aN cosl4fEetive control stntegies available to
reduce emissbns lrom refrnery flares,

93 Emission reductions from petroleum refinery Fluidized-bed catalytic cracking units (FCCUS) (PM10NH3) CM&09
Refine the emission inventory and rdduce PMIO, Ptn,s and NH3 emissions lrom petroleum f,uid catalytic cracking units. tmprove the ]
opentbn 6t electostanc prccipitators (ESP) and cyclones Nesntly insta ed on tho catdtytic cncking units & rcplace otder aeuipment Jwith new, more efrcient models.

94 Wastewater trom coke c{tting operations - VOC
Wastewater from coke cufting is not pad of lhe refinery waslewater collection and trcatnent system. lnclude it in the existing collection
and teatnent system.

Pulp and Paper
95 Pulping liquortumaces - NOx

ApW HeB.enission $pecificafiors lo 9 counres.
96 Puli and paper- VOC

Maximum available control technology (MACI slandads rcquire the @nbol of hazardous air po utant (HAP) emis6'lons. yOC emlssions
are not specifically targeEd by ke MACT, but ke @ntol technologies upon which the stadards are based will similady reduce VOC
emlssrons.

Hydrocarbonenhanced Selective Non-CataMic Redudion (SNCR)
lnject small amount of naturcl gas to create radicals that enhan@ SNCR eltectiveness at 1700 to 2000 'F. Eneging technology.

Selective Noncatalytic Reduclion (SNCR)
lnjecl ammonid-based Eagent into uppet rurnace (170&2000 degrees F) to destroy NOx.

Selective Catalytic Reduclion (SCR)
Ammonia added upstream of catalytb rcactor installed upslream ot air prcheater (conventional), downstrean of a hot ESP (low dust), ol
downstream of the cold ESP (tail end)

Examine potential disbenefits associated with applying seledive catalytic reduction (SCR) and nonseledive cataMic reduction (NSCR)
controls on fuel combustors (6.9., ammonia slip)

Rich Reagent Injec'tion
Selective non-catalytb reductron (SNCR) system with rcagant injection into a fuel ridt zone of the OFA systen. Thts yarafion of S^/CR
still under demon stration.

Cateoorv

t5

E6

is

U

Selective Catalvtic/Noncatal

101
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i) Fwitive l€aks - VOC- ii) Control emissions from valves and ianges -VOC
i)Expand curent Chaptet 115 rulas lo 5 6unties- Lower Leak defini\ons- Institute dudit provisions lo imvove actual reductbns. ii) Control
enissibns,iom vatues and llanges Sel a maximum leak limit fot @mponents- Tdrget minimization dnd repair peiods (reduce Epair
time)- lf equipment leaks frcquently, rcplace equipment.- Require inaccessibto equipment to be replaced by superior technologies-
Quanli& mass emr:ssbns and imposo emissio n caps- lncrease inspecfiors- Use remole s€n sing technologies to idenw tha lapest
ledking @mponents-

103 Storage tank inspeslions. VOC
The prcposed control maasule urrzes sdvarce d/enhanced inspac:tion devicesllechniques to inspect storage tanks. Gas imaging cameras,
intemal |noE inspecton (robot), etc.These inspections would eliminate the necessity lo emply a tank duing the inspection procoss,
Tank inspection and maintenme emissions woutd be reduced to a negligible amount.

104 Industrial wastewater- VOC
30 TAC 55115.140-115.149 could be extended to 5 @unties in Da as-Fotl Wotth.

105 Additional storafie tank controls-Voc
Extending existing 1 1 sstorage tank rule frcm 4 counties to 5 new @unties. Mditional or more stingent requirements in exisling storage
tank rules.

Surface Coatinq
106 Genenlsurface coating application - VOC

Texas Adminislrafive Code, Sectibrs 115.420 - 115429 can be exDaded lor 5 counties in Dallas-Fott Wotth.

Total 106
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Emissions Estimated using Tesoro's Composition and TAD flow Data with Minimum Flow' I
98% nominal efficiency
90% efficiencv for flows < 0.5 MMSCFD per flare 5

Since flare gas is not evenly distributed among the flares,
assume that when the flow is < above value, the efficiency is lower for the following percent of the
Below minimum flow, average daily flow is f,cllowing percent of minimum flow 50%

Number of flares (1E6 on one header ar
(always above this valr

1.25 MMSCFD
2,5 MMSCFD

50% of flows <= 2.5
607 days
607 days
608 days

l days
l days
0 days

Minimum flow per flare 625,000 SCFD
Purge & pilot gas 800,000 scFD

Total number of days 911102-111101

98% efficiency
90% etficiency

Minimum flow that can be measured
Minimum flow for all flares to be at
Fraction of minimum when flaring at
Number days total flow >=
Number davs total flow >=

Number days flow <
Number days flow <
Number days flow <
Total flow for days >=
Total flow for days >=

Total

Flare efficiency

1.25 MMSCFD is
2,5 MMSCFD is

.1.25 MMSCFD
2.5 MMSCFD
2 .5  &>

1.25 MMSCFD
2.5 MMSCFD

ts

1.?5
is

Total flow for days between above values is
Flow for days <
Total flow
Average daily flow is
Total flow eff -
Total flow etf -
Days eff -
Days eff -

1 ,25

Flare gas composition

Purge gas composition

Flare efficiency

Total Flare gas emissions lbs
Total purge gas emissions lbs

98o/o
90%
98%
90o/o

8234.9 MMSCF
8234.9 MMSCF

O.O MMSCF
0.6 MMSCF

8235.6 MMSCF
13.5 MMSCF

8235.3 MMSCF
0.3 MMSCF

607.5 days
0.5 days

for estimati
for estimati

cH4
mole %

21%

cH4
mole o/o

90"/o

NMHC
mole %

14 io

NMHC
mole 7o

4%

NMHC
2,494,479

35,905

1265.2

NMHC
MWlbs

41

NMHC
MW-lbs

H2S
mole %

0.jYo

LHV
BTU/scf

1000

NOx
s03,998
33,048

268.5

H2S LHV
mole % BTU/scf

1.6% 900

98%

cH4
1 ,460 ,183

393,929

927.1

Organics
3,954,661

429,834

2192.2

SOx
ffi

0

11405.5

90%

NOxCH4 NMHC Organics SOx



Total Flare gas emissions lbs
Total purge gas emissions lbs

Total

Average daily emissions
Flare gas tons/day
Purge tons/day

Total tonsrday

NOx: 0.068 lb/MM BTU

277
1,621

0.9

750
1,769

1.3

ooo tY

027

0.4 0.0

473
148

0.3

o.4
0.0

0.4

1.2
n 2

1 .5

2 .1
0.0

2.1

3.3 18.8
0.4 0.0

3.6 18.8



lowor eff at lower flows

flares

time

rd 0.25E0 on other header - lttJs 48 and 24 in headers)
le)

ng purge gas emrsstons
lng purge gas emissions

Tesoro average of their daily sample
taken approximately 3 am

H2S is average of values reported for 3 months



EXHIBIT Q



Downloaded by J. May June 2007, http:/ r/ww.baaqmd.gov/enf/flares/index_2004. htm
Totals f,or each month and year added by J.May, otherwise, data directly downloaded from BMQMD webr

#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Jan 1 2004 - Jan 31 2004

#Date (mo/day/yr) Vent Gas Flow Volume (scf) Methane (lbs)
1t1t2004
1t212004
1t3t2004
1t4t2004
1t5t20u
1t6t2004
1n t2004
1t8t2004
119t2004

1t10t2004
1t11t2004
1t12J2004
1t13t2004
1t14t2004
1t15t2004
1t16t2004
1r17t2004
1t18t2004
1n9n004
1t20t2004
1t21t2004
1t22t2004
1t23t2004
1t24t20M
1t25t2004
1t2612004
1t27 t2004
1t28t2004
1t29t2004
't t30t2004
1t31t2004

Total

80289
23712
14345
14738

8'18135
41265
23433
20394
8844

12978
9885

12319
12807
18372

208758
9578

10699
10807

2196877
11469
8339

5 Z u 6

694918
6137551

1125
2271
1331
1473

253308
189875
430419

'11,312,572.00

NMHC (lbs)
42.49
9.48
4.93

J - C

298.94
15.74
o.ov
7 .84
3.73
6 .12
4.19
c-cc
E -r1

7.34
93 .17
3.92
4.53
5 .18

599.79
2.97
Z . Y O

10.54
340.61
852.28

0.44
0.87

. 0.51
1 .02

aoo.f.Y

179.88
375.75

3,166.93

Sulfur Dioxide (lbs)
62.37
13 .81

o . I  z

a . Y o

511.17
25.78

O . J J

0

3.94
6.26
7.07
9.73
5.27

1 18.98
6.47
6.5

6 . J V

964.54
c.+f.

4.22
209.99

1431.64
3264.72

0.82
.1.46
0.83
0.57

'r',

57 .71
Z V . U /

6,862.n

23.07
6.5

4.42
240 11

13 .13
7 .15
o.vc
2.66
4.09
2.89
3 . 1 3
2.61
3.41

66.41
z .6J

2.7
1.75

z.oJ

2.57
9.58

222.96
1928.78

0.42
0.8

0.46
0.41

60.01
4.'.:ro

123.11
3,172.03

#BMQMD Refinery Flare Emission Report
#Reflnery: Tesoro
#Flare Name: Main
#Feb 1 2004 - Feb 29 2004
#
#Date (mo/day/yo Vent Gas Flow Votume (scn NMHC (lbs) Sulfur Dioxide (lbs)

2t1t2004
2nt2004
2t3t2004

1 138s
19281

U

4.85
13.1s

n

34.41
56.65

n

Methane (lbs)
5.31
E  1 1

n



2t4t2004
2t5t2004
2t6t2004
2n n004
2t8t2004
219n004

2t10t2004
2t11n004
2112n004
2t13t2004
2t14t2004
2t15t2004
2t16t2004
2t17 t2004
2t18t2004
2t19t2004
2nu2004
2t21t2004
2t2212004
2t23t2004
2t24t2004
2t25t7004
2t26t2004
2t27t2004
2t28t2004
?t29t2004

Total

311t2004
3t2t2004
3r3t2004
3t4n004
3/5/2004
3/6/2004
3nt2004
3t8t2004
3t9t2004

3t10t2004
3t11t2004
3t12t2004
3t13t2004
3t14t2004
3t15t2004
3t16t2004
3t17t2004

407803
2237172

0
0
0
U

't70037
oczJ t

539876
11297

U

U

0
0

6713639
10971761
9207544

13413597
8423488

18360743
14207606
11743613
893s582
5963062

111,402,783.00

5504442
2048067

35486
'1566616

21345972
2877810

n
n
0
0
0
n
n
0
0

n

162.54
330.46

n
n
n

34.87
12 .15
90.57
2.28

n
n
n
n

1499.89
1095.9

1357.0?
376.0'1

3071.04
3463.25
933.28

1867.08
1232.78
653.01

16,233.r5

0

119 ,03
1507,35

0

n

116.32
? ?  R E

174.89
4.61

n
0
0
0

2U8.71
2138.83
1377.78
919.06

1932.82
6252.05
1254.62
2205,88
2019.82
1258.98

24,142.63

0

1 136.25
3097.8

0
0
0

132s.13
263.53

1449.55
224.15

0
0
0
0

4421.44
0

14926.43
c4JO.ZL

0
29454 7

0
U

905.35
0

82,731.81

0
0

#BAAQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Mat 1 ?O04 - Mar31 2004
#
#Date (mo/day/yr) Vent Gas Flow Volume (sc0

5986
0

Methane (lbs)
643,74
583,91
22,49

254,47
2254.4
442.33

1 .09
0
n
n

NMHC (lbs)
o z  L c a

563.03
42.06

37't .57
697.63
355.3

1 .26
0
0
0

Sulfur Dioxide (lbs)
3664.04

t J 4 J . O

4( ' . JO

999.15
9127.9

1084.44
1.49

0
0.05

n
0
n
n
n
n

4 .15
o

0
0
0
0
0

1 .61
0

n
0
0
0
U

2.06
0



#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#ADr 1 2004 - Aor 30 2004

. +Oate lmolday/yr) Vent Gas Flow Volume (scO Methane (tbs) NMHC (tbs) Sutfur Dioxide (lbs)

3t18t2004
3t19t2004
312012004
3t21t2004
3t22nOO4
3n3t2004
3t24t2004
3n512004
3t26t2004
3t27t2004
3t28t2004
3t29t2o}4
3t30t2004
3t31t2004

Total

4t1t2004
. 4t2t2004

4t3t2004
4t4t2oo4
4t5t2004
4t6t?004
4n t2004
4t8t2004
4r9t2004

4t10t2004
4t11t2004
4t12t2004
4t13t2004
4t14t2004
4t158004
4t16t2004
4t17t2004
4t18t2004
4t19t2004
4t20t2004
4t21t2004
4t22t2004
4t?3t2004
4t?4t2004
4t?5t2004
4t76t2004
4t27 t2004
4t28t2004
4t29t2004

n
n

184
0
n
0
0

125
U

0
0
U
0
U

33,384,688.00

0
0

129703
0

8799
0
U

0
0
0
0
0
0
0

9300098
3985

0
0
0

45001 1
0
0
0

15420
1816

0
0
0
0

U
0

0.07
U
U
0
0

0.04
o

.n

0
0
0
0

4,204,60

0
0

0.05
0
0
0
0

0.03
0
0
n
0
0
n

2,660.06

n
0 .19

n
0
0
0

0.08
U
0
0
0
0
0

16,253.44

60.91
31. '1
1.72

0
0
0
U
0
0
U
0
0

19404.48
0.81

0
0
0

120.54
0
0
0

o-  /o
1.93

0

00
00

43.01 60.35
00

L O 4  C . Z Y

00
00
00
00
00
00
00
00
00

n

0

3160.56
1.47

0
U
0

164.01
0
0
0

5.81
0.65

U

0
n
n

1841 .9'1
1 .59

u
0
0

212 .81
0
U
0

5.64
0.85

n
0
n

0
U
0



4t30t20w
Total

0
9,909,832.00

n

3,378.15
0

2,128.4
n

19,630.25

#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#May I 2004 - May 31 2004

#Date (mo/dayiyr) Vent Gas Flow Volume (sc0 Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
5t1t2004
5t2nol4
5t3t2004
5t4no04
5t5no04
5t6n004
5t7 t2004
5t8t2004
5t9t2004

5t10t2004
5111t2004
5t12t2004
5t13t2004
5t14t2004
511512004
5t16t2004
5t17 t2004
5t18t2004
5t19t2004
5t20t2004
5t21t2004
5t2?t2004
5t23t2004
5t24t2004
5t25t2004
5t26t2004
5t27 t2004
5n8/2004
5t29t2004
5t30t2004
5t31t2004

Total

6t1t2004
6m2004
6t3t2004

n
U

0
n
n

80583
n
n
0
0
0
0

I
n
n

0
o
0
0
0
0
0
U

0
394481

0
0
0
0

475,064.00

0
0

20280

0 .
0

' 0

0
o

26.16
0
0
0
0

n
n

0

0

0
0
n
0
n
0
n
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0
0

31.85
U

0
0
0
0
0
0
0
0
0
0
0
U
0
0
0
U

u
u
U

o. tY

U

0
0
0

40.14

0
0

35.42

n
0
0

J3 t ) /

n
n

61.83

0

0
0
0
0

103.r2

#BMQMD Reflnery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Jun 1 2004 - Jun 30 2004
#
#Date (mo/day/yr) Vent Gas Flow Volume (sco Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)

0
0

5.91

n

8,55

0
U

11.29



6t4t2004
6t5n004
6t6t2004
6t7 t2004
6t8n004
6t9n004

6t11BOU
6t11t20M
6112t20M
.6t13t2004
611412004
6t15t2004
6t16t2004
6t17t2004
6l'1812004
6t19t2004
6t20t2004
6t21t2004
6t22t2004
6t23t2004
6t24t2004
6t25t2004
6t26t2004
6t27 t2004
6r28t2004
6r29t2004
6r30t2004

7 t1t2004
7 t2t2004
7 t3t2004
7t4no04
7t5n004
7t6t2004
7t7 t2004
7t8t2004
7 t9t2004

7t10t?004
7t11t2004
7t12t2004
7113t2004
7t14t2004
7115t2004

0
178/0

U
0

ovu/
n
0
n

?s2450
0

250629
0
0
0
n
n
0

78599
0
0
0
0
0
0
U

0
0

656,705.00

U

U

0
5860

599752
0

53218
0
0

133143
30877
42286

n
0
0

U
4.78

0
0

| . c z
o
0
U

I  o .oz
0

59.61
0
0
0

0
0

27.92
n
0
U

U

U

0
U

0
176.36

n
8.04

U
u

2.81
0
U
U

127.69
0

107.89
n
n

0
0
0

32.45
U
0
U
U
U
U
0
U

0
287.43

0
5.3

U
0

137 .34
0
n
n

93.83
n

3123.4
0
0
0
0
U
U

250.31
0
0
0
n
0
0
0
0
n

Total 3,621.47

#BAAQMD Refinery Flare Emission Report
#Reflnery: Tesoro
#Flare Name: Main
#Jul 1 2004 - Jul 31 2004

#Date (mo/day/yr) vent Gas Flow volume (scQ Methane (lbs) NMHo (lbs) sutfur Dioxide (tbs)
0
o
0

1 .8
167.56

0
19.09

0
0

52.14
10.2

12.41
0
n
n

0
0
U

6.18
224.08

0
17.88

0
0

32.68
9.88

20.05
0
n
n

0
18.54

832.17
0

39.78
0
0

139.06
10 ,9

18.12
0

0
0

0
0



7t16t20M
7t17t2004
7t18t2004
7t19t20M
7 t20t2004
7t21t2004
7t22t2004
7t23t2004
7t24t2004
7t25t2004
71261?004
7 t27 t?OO4
7t28t2004
7t29t2004
7t30n004
7 t31n004

Total

169514
U

891773
n

n
n
n
n
n
n
n
n
n
n

1,926,423.00

0

60573
19213

0
n
n
0
d

n
o

23203
0
0
0
0
n

63389
0

413593
0
0
n
0
n
n
n

1 E ?  e O

0
81.12

0
0

2.41
0
0
n
0
0
0
0
U
u
U

1,295.99

49.41
0

161.43
n
0

0
0
0
0
0
0
0
0
n
n

476.04

61 .61
U

415.95
0
0

0
U
0
0
U

0
n

n
790.31

#BAAQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Aug 1 2004 - Aug 3'1 2004

#Date (mo/day/yr) Vent Gas Flow Volume (scf) Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)
. 8t1t2004

8t2n004
8t3n004
814n004
8/5n004
8/6/2004
8t7 t2004
8/8i2004
8t9t2004

8t1012004
8t11t2004
8t12t2004
8t13t?O04
811412004
8t15t2004
8t16t2004
8t17 t2004
8t18t2004
8t19t2004
8t20t2004
8t21t2004
8t22,2004
8/23n004
8/24n004
8t25t2004
812612004
8t27 t2004

0
0

'17.99

5 .16
0
0
U

0
U
U
U

7 .48
U

0
0
0
0

19.89
0

111.4
0

0

U
0
U

0
0

24.58
14.4

0
U
U
U
0
0
0

8.49
U

U

0
U

0
24.94

0
?22.9

0
0
0
0
U
0
0

U
0

26.48
' t7 .61

0
0
U
0

0.49
u
0

9.82
U
U
U
u
0

16. '11
0

189.5
1 .23

0
0
0
0
0
U



t 8t28t2004
8t29t2004
8t30t2004
8/31n004

Total

n
n
n
n

579,971.00

0
U
0
0

261.24

0
6

0
0

161.92

U
0
0
0

295.3r

#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Sep 1 2004 - Sep 30 2004
#
#Date (mo/day/yr) Vent Gas Flow Volume (scf)

91112004
stzt2004
91312004
91412004
9t5t2004
9t6t2004
9nt2004
9r8t2004
9r9t2004

9t10t2004
9t11t2004
9t12t2004
9t13t2004
9114t2004
9t15t2004
9t16t2004
9t17t2004
9/18/2004
9t19t2004
9t20n004
9nIn004
9n2D004
9t23t2004
9t24t?004
9t25t2004
st26t2004
9t27 t?004
9t28t2004
9t2912004
st30t2004

Total

n
n
n
n
n

U
4425993

10576621
11077107
5411051
7373436
5604?14
5960352
2973135
3904968
3280368
3162713
2872086
6'198462
6948061
6239080
6302270
7515155
8029703
6823260
6429378
5483683
4805884
4865582
9177951

145,440,513.00

Methane (lbs)
0
0
0
0
0
n

1080.36
4160.55
1694.71
593.47
848.55
724.44
656.24

451.1
/  oJ .uc
447.31
542.35
723.86

J  t z , z

990.25
937.67
857.77
949.25
965.43
764.58
737.89
825.19

815
973.48

1014.56
23,419.26

NMHc ( lbs)
o
0
0
n
n
n

4663,49
11283,66
2'16?7 .48

5778.92
4621.26
5008.16
2017.08

1705.7
2362.23
2927.99
1989.84
16/'6.11
9475.73
9439.54

10305.48
7198.62
1 1066.5
8757.05
7090.22
8918.71
8690.62
o / o / . o J
6643.88

1 1043.09
171,019.09

Sulfur Dioxide (lbs)
0
0

0.04
0
0

2.42
18090.93
32420.23
27003.71

4176.25
8130.43
5836.12
5965.46
3152.7

447 5.56
4384,18
4783,11
2606,52

't5087,71

17490,66
14089.96
12720.69
16826.9

18313 .68
15722.83
17283.69
20964.18
15656.42
12360.47
10120.42

307,665.27

#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Oct 1 2004 - Oct 31 2004
#
#Date (mo/day/Vr) Vent Gas Ftow Volume (scf) Methane (lbs) NMHC (lbs) Sulfur Dioxide (lbs)



10t1t2004
10t2t2004
10t3t2004
10t4t2004
1U5nOO4
10t6t20u
10nt2004
10t8t2004
101912004

10t10t2004
10t11t2004
10t12t2004
10t13t2004
10t14t2004
1011512004
10t16t2004
10t17t2004
10n8n004
10t19t2004
10t20t2004
10t21t2004
10t22t2004
10t23t2004
10t24t2004
1012512004
1012612004
10t27t2004
10t28t2004
10t29t2004
10t30t2004
10t31t2004

Total

#
#Date (mo/day/yr)

11r1t2004
11nt2004
11t3t2004
11t4t2004
11t5t2004
11t6t2004
11nt2004
11t8t2004
11r9t2004

11t10t2004
11t11t2004
11t12J2004

6278250
4657771
4941948
4658455
3216859
4591502
3417034
4482717
4155812
3781295
4970258
4813065
5561055
1870341
3208034
345778

2467
n

1477
62547
48870

n
n
n
n

60407
12640
17858
4309

2195855
1493871

68,850,475.00

Vent Gas Flow Volume (scf)
2044

780188
4784
8771
17  53

642809
30065
tozc I

5433
6216

23769
. 725

14878,65
14848.29
16532.69
15863.41
9040,43
13877.5

7837
9422,12

10701.17
7832.54

11388.24
11051.49
18196,98
1054.08
1544.9
231.78

1 .78
n

19.36
tv .10

0
n

4.08
1 .7'l
o .J5

2 .1 ' l
500.59
849,29

185,709.67

Sulfur Dioxide (lbs)
0.39

565.19
2.6

6.57
1 .91

266.69
z  , , za

8.09
4.68
t . t o

20.99
1 .6

906.32
808.26
906.14
825.1

657 .37
1010.72
738.01

1110 .81
869.19
848.93
889.09
927.97

1022.33
384.85
725.2
100.6
u- /o

0
0.52

16.45
9.4

0
0
0
0

14.88
3.09
5 .1

1.27
673.84
410.35

13,866.55

7478.57
7032.53
7632.86
7263.21
3438.38
6302.6s
4666.52
5162.58
6550.46
4624.45
ozo4.. t I

6984.91
8469.05
2204.66

85.88
0.74

0
0.72

57.83
76.64

0
0
U
0

24.43
7.83
8.41
1 .61

1748.94
1069.42

89,496.47

#BAAQMD Reflnery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Nov 1 2004 - Nov 30 2004

Methane (lbs)
0.57

204.3
1 .02
I .67
0.4

181 .06
8.39
5 . U /
'1 .68

2.05
7 .04
0.25

NMHC (lbs)
0.8

286.16
3.52
9.94
1 .31

295.4
10.17
5.83
2.09
1.78
^ a E

n  { o



#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Main
#Dec 1 2004 - Dec 31 2004

#Date (mo/daylyr) Vent Gas Flow Volume (scf) Methane (lbs)

11113t2004
11t14t2004
11t15t2004
11t16t2004
1'v17t2004
11t18t2004
rt19n004
11nU?004
11t21t2004
11t22t2004
11123t2004
11t24t2004

. 11t25t2004
11t26t2004
11t27 t2004
11t28t2004
11t29t2004
11t30t2004

Total

1Z 1n004
1?t2t2004
1?t3t2004
12t4t2004
12t512004
12t6t2004
12n D0A4
1218t2004
12t912004

12t10t2004
12t11t2004
12t12t2004
12t13t2004
12114t2004
12t15t2004
12t16n004
12t17 t20M
12t18t2004
12t15t2004
12t20t2004
12t21t2004
12t22t2004
12n3t2004
12t2412004
1212512004

n

6045
5440
J / J J

9081
7489
3579
3247
3792

0
133313

1599813
0
U

0
10428

886824
atz IY3

s,018,391.00

244668
475002
10418
14279
9979

0
7502
6988

158954
550't8
50056

292696
6957
7258

581979
15525
13117
13206

134289
1 18362
39212

2760883
0
0

n
4 A'7

1.93
1 .31
2.91
2.dz

1 .19
0.95
1 .13

29.34
445.39

U
U
U

3 .11
295.19
274.14

I ,47 4.68

79.28
|  /  c .oo

3.09
. ,  a4

1 .5
0

1 .34
1.27

0
51.25
13 .31
8.53

40.48
0.7

0.48
64.24

1 .98
1 .91
136

?0.49
24.32
5.83

406.68
U
U

n
1 .9

1.46
0.97
2 .13
2 .2

u.oc
1.63
1 .08

0
165.85
901.35

u
U

0
3.29

310.97
309.97

2,325.19

0.78
2.19
2.35
'I AA

4.05
3 .12

t . Y

2.2
2.71
5.24

59.04
590.72
21 .18
3.47
3.84
6.42

275.16
286.52

2,165.23

NMHc (lbs)
88,46

187,58
I .62
2.48
3.56

U
4.06

1 ,6
0

90.5
JJ .  /

17 .67
ZJ JO

5.58
3 .17

92.43
7  .81
4.77
4,32

52,22
66.53
1  1 .83

738.21
0
0

Sulfur Dioxide (lbs)
t z  l . a t z

1458.84
3.61
c. oE,

4.03
3,97
3.05
4.39
o.52

230.52
z.t. Y.t

50.01
37.21
4.91
6.M

1056.36
?8.7

18.64
10.57
60.71
99.4

70.71
3037 .2'l

9 .1
28.49



12t26t2004
12t27n004
12t28n004
12t29t2004
12t30t2004
12t31t2004

Total

5316
9083
9265

0.89
,i 6a

1 .88
0
0

910

4 2 4

2.61
z . Y  I

0
0

1 .71
1,450

15.92
17.7

12.19
8.08

592,745
296.4

Grand Total
lbs 2004

Tons

0
0

9706
5,049,758

394,017,175

Total Hydrocarbon:

5.5
5.52

6,445

67,513
33.8

182.7

297,864
148.9



#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Ammonia Plant
#Oct 1 2004 - Oct 31 2004
fr.
#Date (mo/dayiy

10t1t2004
10nt2004
10t3t2004
10t4t2004
101512004
10t6t2004
10n t2004
10t8t2004
10t9t2004

10t10t2004
10t11t2004
10t12t2004
10t13t2004
10t14t2004
10t15t?oo4
10/16/2004
10t17t2004
10t1812004
10t19t2004
10t?ot2004
10t21t2004
10t22t2004
10t23t2004
10t24t2004
10t25t2004
10t26t2004
10t27 t2004
10t28t2004
10t29t2004
10t30t2004
10t31t2004

Total

Vent Gas Flow
84179
25500

4626
.0

0
0
n
0
0
U
U
0
0
0
o
n
0
0
0
n
0
0
U

U

0
0
0
U

zcz400

665247
83147

,t,fi5,167.00

Methane (l
0
0
0
U

0
0
U
0
0
0
n
n
0
0
n
U

0
0
0
U
0
0
0
n
0
0
0
0
0
0
0

0
n
n

NMHC (lbs
0
0
0
0
0
0
0
0
n

0
n
n
0
U
0
U
0
0
n
0
0
n
0
0
0

0
1 .5

U
U

1.50

Sulfur Dioxide (lbs)
4589.3
980.3

162.14
oz. l ,J

8.22
U
0
U
n

0
0
n

0
0
0
0
0

0.01
0.32
0.01

o
0

0 .01
2.01
0.01
0.02
0.03

13.53
1020.38
2063.77
'106.67

9,008.86

#BMQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Ammonia Plant
#Nov 1 2004 - Nov 30 2004

#Date (mo/day/y Vent Gas Flow Methane (l NMHC (lb!
11t1t2004 3795
11t2/200r'. 42844
11t3t2004 246232

0
o
0

Sulfur Dioxide (lbs)
8,59
2.08
0.47



I

11t4t2004
11t5n004
11t6t2004
11nno04
11t8t2QO4
11t9t2004

't1t10t2004

11t11t2004
11t12t2004
11t13t2004
11t14t2004
11t15t2004
11t't6t2004
11t17 8004
11t18t2004
11t19t2004
11t20t2004
11t21t2004
11t22,2004
11t23t2004
11t24t2004
11t25t2004
11t26t2004
11t27t200/
rn8n0w
11t29n004
11t30t2004

Total

12t1t2004
1212t2004
12r3t2004
12t4t2004
12t5t2004
12t6t2004
12t7 t2004
12t8t2004
12t9t2004

1?t10t2004
12t11t2004
12t12t2004
12t13t2004
12t14t2004
12t15t2004
12t16t2004

295841
47294

0

23527
176087
136288
191  18

0
U
U

40540
0
U

U

0
31826
10796

n
0
0

25962
34730
8622
3621

1,147 ,423_00

0.55
0 .13
0.04
0.03
0.04
0.09

688.65
0.28
0.08
0.03
0.04
0.05
0 .12
0.04
0.03
0.01
0.01

5548.42
161 .27

0.02
0.04
0.02
0.04
0.'1

0 ,1  1
0,07
0.06

6,411.51

n
n
0
n
0
1l

0
0
0
U
0
0
0
0
0
n
n
n
n
n
0
0
0
n
U
U

0
0
0
0
0
n
0
0
0
0
0
0
0
0
n
n

o

0
n
U

0
0
U
U
U
0
0
0
U
0
0

0
0
0
0
0
U

U

U

U

0
0
0
0
0
0
0
0
0

#BAAQMD Refinery Flare Emission Report
#Refinery: Tesoro
#Flare Name: Ammonia Plant
#Dec 1 2004 - Dec 31 2004

#Date (mo/day/y Vent Gas Flow Methane (l NMHC (lb! Sulfur Dioxide (lbs)
JOJJ

0
4532

0
0
0
0

51483
't5948

0
159016
195919
170564
143110
63313
567?4

0
0
n
0
0
0
U

0.06
0.05
0.06
0.05
o.o2
0.03
0.04
o. ' t4
0.08
0.04
o.32
0.38
0.34
0.29
0 .16
0 .15



12t17t2004
1il1A2004
12t19t2004
1212012004
12n1t2004
12n2,2004
12t23t2004
12t24t2004
12t25t2004
12r26n004
12t27t2004
12t28n004
12129n004
1?,3U2004
12t31t2004

Total

Grand total
both flares lbs

IOnS

17221
35232
551  18

102101
54407
60747

128711
t J / o J /

77473
17617

0
0

zJv

7911
24242

1,582,898.00

31 .61
588.46

3126.42
131 .49
254,79
134,48
787.17

0.28
507,23

0.08
0.04
0.04
0.05
0.07
0.09

5,564.51

n

0
0
0
0
0
0
0
0
0
U
0
0
0

0
n
n
n

0

n

U

d

n

Little flaring the rest of the year for this particular flare

Grand total
ot these months
lbs 2004 3,845,488.00 - 1.50
tons 0,0 0.0

397,862,663 67,513 297,865
33.8 148.9

20,984,88
10 .5

613,730
306.9



EXHIBIT R



#BMOMD Refinery Flare Emission Report
#Refi nery: ConocoPhillips Rodeo
#Flare Name: Main C-1
#Oct 1 2004 - Oct 31 2004
#
#Date (mo/day/yr)

10t1t2004
10nt2004
1U3n004
10t4t2004
1U5nO04
10t6t2004
10t7t2004
10t812004
1U9n004

101'10t2004
1U't1t2004
10t12t?o04
10t13t2004
10114t?o04
10t15t?o04
10t16t2004
10t17t2004
10t18t2004
10r1912004
10t20t2004
10t2112004
10t2212004
10t23t2004
10t24t2004
10t25t2004
10n6t2004
10t27t2004
10t28t2004
10t29t2004
10/30/2004
10t31t2004

Veni Gas F Methane ( NMHC (lbr Sulfur Dioxide (lbs)
0
0
0
0
0
u
0
0
0
n
n
n

17734
19538
12752

0
0
0
U

734928
2233250
2779786
9385260

17437484
1953683s
15616186
1561867 4
15213924
6283986

106940
.0

00
0.17 0.02
0.03 0.01

00
00

0.06 0,02
00
00
00
00
00
00

11.78 3.34
12.97 5.47
8.47 2,27

00
00
00

o .17  0 .03
62.23 250.39

247.48 906.03
382.91 1612.16
867.25 1497.25
977.66 1015.35
s67.77 1140.24
931.38 841 .01

1222.43 717.96
678.96 651.73
529.24 1486.74

0.71 0.28
00

t

n
n

n
U

U

n

n
n
n
n
n

13421 .25
12976.6

15499.64
48873.14
1223't .12
ocol ' .uJ

2041.65
ozzc- to
2746.79

17902.27
0
0

#BMQMD Refinery Flare Emission Report
#Refinery: ConocoPhillips Rodeo
#Flare Name: Main C-1
#Nov 1 2004 - Nov 30 2004

#Date (mo/day/yr) Vent Gas F Methane (
1111t2004 0 0
11t2n004 0 0.17

NMHC (lbr Sulfur Dioxide (lbs)
00

0.02 0



11t3nOO4
11t4t2004
1115t2004
11t6t2004
1lft t2004
11t8t2004
11t9t2004

11t10t2004
11n1t2004
11t12t2004
11t13t2004
11t14t2004
11t15t2004
11t16t?O04
1'v17 t2004
11t18t200/
11n9n004
11D0t2004
11t21t2004
11n2D004
11r23t2004
11t24t2004
11n5t2004
11n6t2004
1',U27 t2004
11t28t2004
11t29t2004
11t30t2004

0
0
0
0
0

41619
1823824
3'1811413
1666116
294748
386644
610877
996601
793380

0
4580217
843333

1685159
208921

15011
1215544
2115563
1551110
1259682
1929648

JZtVZS

69870
107856

n

n
n
0

1778.88
7771.46
3291.61

14.68
8.56

44,12
oc.60

U

U

0
0
0
U
U
U
U
U

4.58
0
0
U

0
0
0
U

U

0
0
0
0
0
0
0
0
n

0.03 0.01
00
00

0.06 0.02
00

27.64 10.8
159.64 1?19.67
436.15 '1708.45

332.3 648.32
57.94 119.12
83.63 154.11

149.77 175.7
270.84 239.38
268.78 186.27

00
634.33 1263.44
94.06 549.43

o 17 .97
7.69 8.62
9.97 3.89

124.26 904.98
197.63 1455.18
68.68 1302.46

121.42 713.7
222.08 799.92

32,2? 107.44
46.4 18.12

71 .62 27 ,98

#BAAQMD Refinery Flare Emission Report
#Refinery: ConocoPhillips Rodeo
#Flare Name: Main C-'l
#Dec 1 2004 - Dec 31 2004
t

#Date (mo/day/yr)
12t1t2004
12t2t2004
12t3t2004
12t4t2004
,t2t5t2004

12t6t2004
12t7t2004
12t8t2004
1219t2004

12t1012004
12t11t2004
12t12t2004
12t13t2004
12t14t2004

00
0 ,17  0 .02
0,03 0.01

00
00

0.06 0.02
00
00
00
00
00
00

3.58 1.29
39.38 14.77

Vent Gas F Methane ( NMHC (lbr Sulfur Dioxide (lbs)
0
0
n
0
0
0
0
0
0
0
0
0

5396
59301



1415t2004
12t16t2004
12t17t2004
12,18t2004
1A19n0M
1?,20t2004
12t21t2004
12t22t2004
12t23t2004
12t24t2004
12t25t2004
12t26t2004
12t27t2004
12t28t2004
12t29t2004
12t30t2004
12t31t2004

0
0
0
0
0
0
U
0
U
U
0
n

' 4465
1220491
1109912

0
0 .17
0 .17
0 .17
o .17
0 .17
0.17
0.17
0.'17
2.96

61 .01
/  J . b d

0 .17
n

0.03
U
o
0

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
1 .07

487.78
448.64

0
A

n
n
n
0
0
0
0
0
0

1211 .69
988.89

U
u

n

0
0 .17

0
n

0.03



#BAAOMD Retinery Flare Emission Report
#Refi nery: ConocoPhillips Rodeo
#Flare Name: MP-30
#Oct 1 2004 - Oct 31 2004

#Date (moida' Vent Gas Flo Methane ( NMHC (lbr Sulfur Dioxide (lbs)
1011 t20040000
10 t2 t20040000
10 t3 t20040000
10 t4 t20040000
10 t5 t20040000
10 t6 t20040000
10nt2004 0 0 0 0
10 /8 /20040000
10 t9 t20040000

10 t10 t20040000
10 t11 t?0040000
10112 /20040000
1U13n0040000
10 t14 t20040000
10 t15120040000
10 t16 t20040000
10 t17 t20040000
10 t18 t20040000
10119124040000
1U20n0040000
10 t21 t20040000
10 t22n0040000
10n3 t20040000
10n4n0040000
10 t25 r20040000
10 t26 t20040000
10 t27 t20040000
10 t28 t20040000
10t29t2004 2252088 625.89 .1105.52 4823.15
10t30D004 8107559 2183.62 4043.48 13971.5
10r31t2004 11804354 24s9.25 5957.78 23386.2

#BAAQMD Refinery Flare Emission Report
#Refinery: ConocoPhillips Rodeo
#Flare Name: MP-30
#Nov 1 2004 - Nov 30 2004

#Date (mo/da'
111112004
11t2t2004
11t3t2004
11t4t2004

Vent Gas Flo
15046149
10351042
7710930
7205067

Methane ( NMHC (lbr Sulfur Dioxide (lbs)
3127.91 8292.U 29975.21
1999.86 5614.19 37806.14
1831.07 4139.38 38'148.6
1781,7 4462.18 33851.67



11t5t2004
11t6t2004
11nt2004
11t8t2004
11t9t2004

11t10t2004
1111112004
11t1212004
11r13t2004
11t14t2004
11t15t2004
11t16t2004
11t17 t2004
11t18t2004
11t't9t2004
11t20t2004
11t21t2004
11n2/2004
11t23t2004
11t24t2004
11t25t2004
11t26t2004
1112712004
11t28t2004
11t29t2004
11t30t2004

8345946 1651.35 5238.48 30067.06
8437257 1766.03 5872.94 20030.55
8917690 1690.32 5837.11 19986.73
8363629 1868.25 6073.7 69981.12
2903762 529.76 2439.91 10316.45

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0
n

n

0
U

00



EXHIBIT S
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ffi
United St4tes
Environmental Prolection
Agency

EPA 550-F-03-001
August 2003
ww1{.epa.gov/ceppo

Chemical Ernergency Preparedn€ss
and Prevention Office

(5104A)

CEPPO
Hazards of Delayed Coker Unit (DCU)

Operations

The Ervimnmental Protection Agency (EPA) rjrd the Occupatiooal Safety and H€allh Adminishation
(OSIL{) are jointly issuing this Chedical Safet! Ale Sqfey orrd Health Iniomation B lletin (CSA./SEIB)
as part of ongoing gfforts to plotegt human health and fhe envirodnent by preventing chemical accideots.
We lre striving to bgtter undentand the causos and codhibuting factols associoted with ohemical
accidents, to prevent their Ecurence, and io provide infodnation about occupational hazards aild
notewodhy, innovative, or specialized procedures, practices, and res€arch that rclate to occupational safety
and health and eovironmenlal pmtection. Majof chemioal accidenb cannol be prevented solely through
rcgulatory requirements. R4th€r, undeKtanding the ftndarnental rcot cnuses, videly disseminsting th€
lessons leamed, and integrating these lessons inio safe oper.tiotts are also requircd. EPA and OSITA
jointly publish this CSA,/SHIB to increase awaren€ss ofpossible hazards. Thisjoint document supplements
4ctive indusfy efforts to exchange fire and safety technology and to increase awareness ofetwironnrontal
and oc€upational hazards associatcd with DCU op€mtions. It is important that facilities, Stat€ Emergency
Response Commissions (SERCS), Local Emergency Pl.nning Committeos (LEPCS), emerBency
responder,s, and othe$ review this information and take appropri&lc steps to minimize dsk. This dogument
does not substitute for EPA or OSHA aegulations, nor is it o regulation itself. It cannot and does nol
impose legally bindinS requircments on EPA, OSHA, slaies, or the to8ulated community, and the
measures it descnbes may not apply to a parliculat situation based upon the circumstances. This guidaoce
does not represent final agency action and may chtnge io the firture, as appropriate.

Problem
The batch portion of DCU
operations (fuum switching and
coke cutting) creates unique
hazards, resulting in relatively
frequent and serious accldenls,

The increasingly limited supply of
higher quality crude oils has resulted in
greater reliance on more intensive
refining techniques. Current crude oils
tend to have more long chain
molecules, knolvn as "heavy ends" or
"bottom of the barrel" than the lighter
crude oils that were more readily
available in the past. These heavy ends
can be extracted and sold as a relatively
low value indushial fuel or as a
feedstock for asphalt-based products,
such as roofurg tile, or they may be
further processed to yield higher value
products. One of the most popular
processes for upgrading heavy ends is
the DCU, a severe form of thermal
cracking requiring high temperatures
for an extended period oftime.

Occupational Safety and Health Administation
Directorare of Science, Technology and Medicine

OIIice of Science and Technology Assessment

Unit€d States
Depaflment of Labor

sHIB 03-08-29

This process yields higher value liquid
products and creates a solid carbonaceous
resicfue called "coke." As the supply of
lighter crude oils has diminished, refner.s
have relied increasingly on DCUs.

Unlike other p€ftolernn refinery
operations, the DCU is a semi-batch
operation, involving both batch and
continuous stages. The batch stage of the
operation (drum switching and coke
cutting) presents unique hazads and is
responsible for most of the serious
accidents athibuted to DCUS. The
continuous stage (drum charge, heating,
and fractionation) is generally similar to
other refinery operations and is not firther
discussed in this document. About 53
DCUS were in operation in the United
States in 2003, in about one third of the
refureries.

In recent years, DCU operations have
resulted in a number of serious accidents
despite efforts among many refmers to
share information regarding best practices
for DCU safef and reliability. EPA and
OSIIA believe that addressing the hazards

Chemical Emergenry Preparcdn.ss and Prenenlion Ofrce Page I



EAZARDS oF DELAvED coxER uNn pcu) opEn4rIoNS Augttst 2003

of DCU operations is necessary given the increasing
importance of DCUs in meeting energy demancls, the
array ofhazards associated with DCU operations, and
the frequency and severity of serious incidents
involvine DCUs.

Understanding the Hazards
Safe DCU operations require an underrtaniling
of the situations and conditions that are nmsl
prune to frequent or serious accidents.

Process Description

Each DCU module contains a fired heater, two (in
some cases tbree) coking drums, and a liactionation
tower.

This document focuses on the coke drums, which are
large cylindrical metal vessels that can be up to 120
feet tall and 29 feet in diameter.

In delayed coking, the feed material is typically the
residuum ftom vacuum distillation towers and
frequently includes other heavy oils. The feed is
heated by a fired heater (firmace) as it is sent to one
of the coke drums. The feed arrives at the coke drum
with a temperature ranging from 870 to 910"F.
Typical drum overhead pressure ranges from 15 to 35
psig. Under these conditions, cracking proceeds and
lighter fractions produced are sent to a fractionation
tower where they are separated into gas, gasoline,
and other higher value liquid products. A solid
residuum of coke is also produced and remains
within the drum.

Figure 1 - Dela),ed Coker Unit
Cutawayto Depid Drum In Filling and Migralion Mode (Left)

and Drum In CuttirE Mode (Right)

Affer the coke has reached a
predetermined level within the
"on oil" drum, the feed is
diverted to the second coke
drum. This use of multiple
coke clrums enables the
refinery to operate the fued
heater and fractionation tower
continuously. Once the feed
has been diverted the original
drum is isolated from the
process flow and is refened to
as the "off oil" drum. Steam is
introduced to ship out any
remaining oil, and the drum is
cooled (quenched) with water,
drained, and opened
(unheaded) in preparation for
decoking. Decoking involves
using high pressure water jets
from a rotating cutter to
ftachre the coke bed and
allow it to fall into the
receiving area below. Once it
is decoked, the "off oil" drum
is closed (re-headed), purged
of air, leak tested, warmed-up,
and placed on st nd-by, ready
to r€peat the cycle. Drum
switching frequency ranges
from l0 to 24 hours. DCU
filling and decoking operations
are illustrated in Figure l.
Equipment used in coke
cutting (hydroblasting)
operations is illustrated in
Figure 2.

Borehole cut
completect.
Rotating cutting
head shown
res€t for side
cutting operation.
\ iater jets
discharge at
about 5 degrees
off horizontal.
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Figure 2 - Delayed Coker Unii

Coke Drums and Hydroblast Systems
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Once removed from the coke drums, the coke is
transpofied a',yay fiom the receiving area. From here,
the coke is either exported from the refinery or
crushd washed, and stored prior to export.

The following specific operations and more gerreral
situations and conditions contribute most
significantly to the hazards associaied with DCU
operations:

Specific operation hazards

. Coke drum switching

. Coke drum head removal

. Coke cutting (hydroblasting opoation)
Emergency and general operafional hazards

. Coke transfer, processing, and storage

. Emergency evacuation

. Toxic exposures, dust irritants, and bum
trauma

The hazards associated with these specific operations
and DCU operations, in general, are explained below
to share lessons leamed and increase awareness of
the situations and conditions that are most prone to
serious accidents. Following this section, the joint
CSA/SHIB describes actions that can be taken to help
minimize the risks associated with these situations
and conditions.

Coke Drum Switching

Most DCU operations consist of several DCU
modules, each typically alternating between fwo coke
drums in the coking/decoking sequence. Some DCU
modules include a third drum in this sequence. Each
drum inclgdes a set of valving, and each module
includes a sepamte set of valving. Differences in
valving among drums and among modules may be
difficult to distinguish and can lead to unintended
drum inlet or outlet stream routing. Similarly, valve
control stations, for remotely activated valves, may
not always clearly identiry the operating status of
different drums and modules. Activating the wrong
valve because of mistakes in identiSing the
operational status ofdifferent drums and modules has
led to serious incidents.

Coke Drum Head Removal

Conditions within the drum, during and after
charging, can be unpredictable. Under abnormal
conditions, workers can be exposed to the release of
hot water, steam and coke, toxic fumes, and physical

hazards during removal of the top and bottom dnim
heads. The most frequent and/or severe hazards
associaied with this operation are described below:

> Geysers/eruptions - Under abnormal situations,
such as feed interruption or anomalous short-
circuiting during steaming or quenching, hot
spots can persist in the drum. Steam, follo\ryed by
water, inhoduced to the coke dfum in
preparation for head removal can follow
established channels rather than permeate
tlroughout the coke mass. Because coke is an
excellent insulator, this can leave isolated hot
areas within the coke. Although infrequent, ifthe
coke within the drum is improperly drained and
the coke bed shifts or partially collapses, residual
water can contact the isolated pock€ts of hot
coke, resulting in a geyser of steam, hot water,
coke particles, and hydrocarbon from either or
both drum openings after the heads have been
removed,

> Hot tar ball ejection - Feed intemrption and
steam or quenching water short-circuiting can
also cause "hot tar balls," a mass of hot (over
800T) tarJike material, to form in the drum.
Under certain cfucumstances, these tar balls can
be rapidly ejected from the bottom head opening

Undrained water release - Undrained hot water
can be released during bottom head removal,
creating a scalding hazard.

Shot coke avalancbe - Sometimes, the coke
forns into a multitude of individual, various
sized, spherical shaped chmks known as "shot
coke," rather than a single large mass. In this
situation, the drum contents are flowable and
may dump from the drum when the bottom head
is removed, creating an avalanche of shot coke.

Platform removaUfalling hazard - Some DCUs
require the removal of platform sections to
accommodate unheading the bottom of the drum.
This can introduce a falling hazard.

C o ke Cutting (Hy dr o b I as ting
Operation)

Coke-cutting or -hydroblasting involves lowering
ftom an overhead gantry a rotating cutter tllat uses
high pressure (2000 to.5000 psD water jets. The '

cutter is first set to drill a bore hole through the coke
bed. It is rhen reset to cut the coke away fiom the
drum interior walls. Workers around the gantry and
top head can be exposed to serious physical hazards,
and serious incidents have occurred in connection
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with hydroblasting operations. Some of the most
frequent and./or severe hazards are described below:

> If the system is not shut off before the cutting
nozzle is raised out of the top drum opening, a
high pressure water jet can be exposed and
seriously injure, even dismember a nearby
worker.

> Fugitive mists and vapors from the cutting and
the quench water can contain contaminants that
pose a health hazard (see section on Toxic
Exposures, Dust hritants and Burn Trauma,
below).

> The water hose can bunt while under high
pressure, resulting in whipping action that can
seriously injure nearby workers.

> The wire rope supporting the drill stem and
water hose can fril (part), allowing the drill stem,
water hose, and wire rope to fall onto work areas.

I' Gantry damage can occur, exposing workers io
falling structural members and equipment.

Hazards

Coke Transfer, Processing, and
Storage

The following coke conveyance, processing, and
storage operations have presented safety and health
hazards for DCU workers:

> The repositioning of rail cars by small
Iocomotives or cable tuggers to receive coke
being cut fiom a drum can create physical
hazards for workers in the rail car movement
ell'ea.

> Mechanical conveyors and coke crushers may
contain exposed moving parts that can cause
fractue or crush type injuries at pinch points.

> Fires.are common in coke piles and rail cars.
Large chunks of coke can contain pockets of
mquenched material at temperatures well above
the ignition point. When frachued and exposed
to air, this material can ignite. Fires have also
been attributed, although less Aequently, to
reactions that lead to spontaneous combustion.

> Combustion products and/or oxygen depletion
resulting from spontaneous fires can create

hazardous conditions for workers in confined
spaces,

> Wet coke in an enclosed area has been reported
to have absorbed oxygen from the surrounding
air under certain circumstances. This can make
the area oxygen deficient and cause
asphy(iation.

Emergency Evacuation

The delayed coking process is very labor intensive.
Each batch process cycle requires 25 or more manual
operations (valve, winch operation, drum heading,
etc.), and many DCUs operate with three or more sets
of drums. Tasks are performed at several levels on
the coke rhum structure. The upper working platform
(frequently called the "cutting deck") is generally
well over 120 feet above ground. During an
emergency, evacuation from the structure can be
difficult.

in addition, moisture escaping from drum openings
during cold weather can produce fog. This can
obscure vision and make walkways, and hand rails
wet and slippery, creating additional difficulties
dwing emergency evacuation.

Toxic Exposures, Dust lrritctnts, and
Burn Trauma

DCU workers can be exposed to coke dust and toxic
substarces in gases and process v/ater around DCU
operations. Workers can also be exposed to physical
stress and other hazardous conditions. The following
ex?osures to toxic substances, irritants, and
hazardous conditions have been associated with DCU
operations, in general:

> Hot water, steam, and liquid hydrocarbon (black
oil) can escape Aom a coke drum and cause
serious burn trauma. Contact with black oil can
cause second or third degree bums. In addition,
liquid hyclrocarbon escaped from a coke drum
can be well above its ignition temperature,
presenting a fre hazard..

> Heat shess can be a health hazard during warm
weather, particularly for those required to wear
protective clothing while performing tasks on the
coke drum structure.

> Hazardous gases associated with coking
operations, such as hydrogen sulfide, carbon
monoxide, and trace amounts of polynuclear
aromatics (PNAs), can be emitted from the coke
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through an opened clrum or during processing
operations.

> If allowed to accumulate and become airbome,
dust around a DCU may exceed accepiable
exposure limits and become a hazard.

Controlling the Hazards
Evaluating hazardous condilinns, modifling
operations to control hazards, octively
mtintaining an effective emergency rcsponse
prcgrum, and familiarizing workers about rishs
and emergenqt procedures will help rcduce the
frequency and seveliq of s*ious incidents
associated with DCU operatians,

Specific Operation Hazards

Coke Drum Switchins

No one system has proven effective in eliminating all
incidents associated with inconect valve activation
due to mistaken coke drum or module identiflcation;
however, the following actions have been reported as
beneficial:

Conduct human factors analyses to identiry,
evaluate, and address potential operator actions
that could compromise the safe operation of the
coke drum system.

hovide interlocks for automated or remotely
activated valve switching systems.

Provide interlocks for valves that are manually
operated as part of the switching/decoking cycle
to avoid unanticipated valve movement.

Color code and clearly label valves and control
points to guard against inconect identification.

> Provide indicator lishts at valve and valve
control stations to help the operator determine
which is the correct valve station for the intended
operarof acnon.

Use the "buddy system" (employees working in
pairs) to help verifu accurate valve or switch
identification.

Conduct periodic and documented training
focusing on the importance of activating the
correct valve or switch and the consequence of
incorrect activation.

Coke Drum Head Removal

It can be difficult to anticipate the presence of either
a hot spot or a hot tar ball in the coke drum prior to
drum head removal. In light ofthis possibility and the
potential for serious incidenls, it is prudent to:

Be alert to any operating abnormalities or
variations during charging, steaming, or
quenching that may forewam a hot spot or tar
ball. Have a contingenry plan to deal with such
issues before proceeding with coke clrum head
removal and coke cutting.

Always assume the possibility of a hot-spot
induced geyser or the release of hot tar balls or
undrained hot water, and incorporate protective
operational measures in drum unheading
operations. Further control the hazard by
establishing restricted areas; minimizing the
number of workers in restricted areas;
minimizing the time spent by essential workers
in resfiicted areas; and maintaining readiness for
a rapid evacuation.

Consider equipment upgades to further control
the hazards associated with geysers and releae
of hot tar balls aad un&ained hot water duing
drum head removal, such as installing protective
shrouds and automating both top ard bottom
head removal operations to keep workers away
from these unprotected areas.

Consider emergency stear/cooling water
sources in the event of loss of primary
steanVcooling water supply or because of drum
inlet flow pati obstruction.

Provide temporary guardrails to prevent
employees fiom falling while platform plating is
removed for bottom head removal.

Consider installation of vapor ejectors to draw
vapors away from the open top h€ad area.

C oke Cutting ftIy dr o bl as ting
Operation)

The following actions could help control hazards
associated with coke cutting operations:

> Install an enclosed cutter's shack for worker
protection-preferably supplied with air from a
remote source to mainiain slight positive
Dressure,
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Ensure that personnel who must be on the coke
drum structure when a drurn is open \year
prescribed personal protective equipment.

Conduct training in recognition and prevention
ofworker heat stress.

Make sure the interlocks will work to shut off
and prevent restart ofthe cutting water pump any
time that the cutting head is raised above a
predetennined point within the coke dmm.
Consider installing redundant switches to
provide an additional level of protection against
exhacting a cutting head that is under pressure.

Verify lhe adequacy of the inspection and
maintenance program for cutting water hoses,
wire ropes, and hoists.

Establish a gantry structwe inspection and
maintenance program. Periodically veri! that
ganry structr.[es have not been weakened due to
corrosive conditions, zuch as mist exiting from
the top nozzle, that oould lead to gantry collapse.

Install drill stem free fall arresteis.

Coke Transfer, Processing, and
Storage

The following actions could help control hazards
associated with coke conveyance, processing, and
storage operations:

> Establish and enforce restricted areas (e.g., areas
where heavy equipment movement and possible
lash path of a wire rope from failed equipment
may occur) to prevent personnel entry and,
ultimately, injury.

> Establish and periodically verifr the operability
of an alarm system that activates imrnediately
before and during heavy equipment (rail car,
bridge crane, or corveyor) movement.

Verify conformance with a safe entry permit
system to ensure that appropriate measures are
taken prior to and during entry into any enclosed
atea or vessel where coke may be present.

Establish . personnel protective measures to
protect against inhalation or personal contact
with coke dust or potentially contaminated mists
from water used for cutting quench, or coke

conveyance (see section on Toxic Exposwes,
Dust Initants, and Bum Trauma, below).

Emergency Evacuation - Preparations
and Procedures

Despite best €fforts to prevent incidents, DCU
operators should anticipate the need for emergency
evacuation and other response measures, op€rate in a
manner that will minimize the severity of an incident,
and prepare for and implement emergency
procedures to protect worker safety.

The following specific actions are recommended:

Review and address wealanesses associated with
the location and suitability of emergenry escape
routes. hotected stairways, preferably detached
from the coke dnrm struchre, a.rs the most
effective conventional means of emergency
escape route (egress) from tall structwes, such as
those serving the coke drums. Consider installing
horizontal walkways to adjacent structures.
Some refneries are exploring the use of
commercially available escape chutes. Also, slip
resistant walking surfaces will help prevent
falling during an emergency evacuation.

Establish or veri$ the operability of an
evacuation signal (Scram Alarm) to expedite
personnel clearing the shucture in the event of an
emergency. Alarm signal actuation (tiggering)
stalions should be deployed at work areas and
along the escape routes.

Install water sprays to protect work stations and
emergency escape routes. Include activation
stations at work stations and along the escape
route.

Provide heat shields to protect work stations and
escape routes. Enswe that the shield will not
interfere with evacuation and will not entrap
fugitive vapors.

> Conduct regular emergency exercises to test the
plan as well as to ensure familiarity with
emergency signals, evacuation routes, and
procedures.

Toxic Exposures, Dust lftitants, and
Burn Trauma

The following actions could help control exposures to
toxic substanc€s, irritants, physical stress, and
hazardous conditions associated with DCU
operations, in general:
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> Configue coke drum inlets and outlets with Information Resourcesdoubleblock valve and steam seal isolation to
reduce the likelihood of unanticipated leakage.

Establish bum fauma response procedures,
including procedures for interacting with
emergency medical service providers and the
burn trauma center that would be used in the
event of a bum incident.

Conduct bum trauma simulation exercises to
ensure appropriate use of the emergency
response procedr.rres and the training level of
relevant personnel.

Evaluate health exposure potential and establish
appropriate protective measures based on an
industrial hygiene survey plan that anticipates
variations in the range of DCU feed stocks and
operating conditiors.

Shovel, sweep, vacuum, and provide proper
ventilation to keep exposues to dust arourd a
DCU to within acceptable limits.

Internet resources - The search entry, "Delayed
Coker Unit," yields many sources of information that
are believed to be usefirl. However, neither EPA nor
OSHA conhol this information and cannot guarante€
the accuracy, relevance, timeliness or completeness
ofall facets ofthe infonnation.

Further. the citation to these resources is not intended
to endorse any views expressed, or services offered
by the author of the rcference or the organization
operating the service identihed by the reference. The
following are examples of informatiVe additional
reading.

> http://wrvw.coking.com - focuses on coking
best practices, safety, reliability, and
commrmications within the DCU industry.

> http://www.fireworld,com/magazine/coker.
html - describes a May 1999 coking unit fre
and offers recommendations on fire orotection.

NOTICEI
The statements in this document are intended solely as guidance. This document does not substitute for EPA'S or other agency regulations, nor is
it a regdation itself. Site-specific applicalion oflhe gxidance may vary dep€nding on process activities, and may not apply to e given situatioo.
EPA Inry revoke, modi8, or suspend this guidance in the fthrre, as appropriate.

This Safety and Health Information Bulletio is oot a staindard or regulation, and it cleates no new tegal obligations. Likewisg it cannot and does
not diminish any obligations established by statutq rulq or standard- The Bulletin is advisory in nature, informational iu content, and is iotedded
to assist emlloyers in ptoviding a sale and healthflrl workplac€. Tle Occupational Safety and Health Act requires employers to comply with
hazard-sp€cifc safety and heallh standards. In addition, pursuanr to Section 5(a)(l), the cenerat Duty Clause of the Act, employers must
provide their employees with a workptace ftee from recognized hazards likely to csuse death oa serious physical harm. Employerecan be cited
fol violatjng ths General Duty Claus€ if there is a recognized hazard and they do not take reasonable steps to pr€vent or abite the hazard.
Howevet, failure to implement any recornmendetions in this bulletin is not in iBelf, a violation ofthe General Duty Clause. Citstions can only
be based on standards, regulations, and the Ger€ral Duty Cla$se.

Contact EPA's RCRA Superfund &
EPCRA Call Center

(800) 424-9346 or (703) 412-9810
TDD (800) 553-7672

Monday-Friday, 9 AM to 5 PM, Eastern Time

Visit the.OEPPR Home Page:
http ://wrvw.epa. gov/ceppo/

To report an emergency, file a complaint, or
seek OSHA advice, assistance, or products,

call

1-800-321-OSH A (6742)
TTv 1-877-889-5627

t*:.".'*

Visit the OSHA Home Page:
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GHG emissions in Illinois and make recommendations to the
Govemor. The Advisory Group has broad represeniation
including business leaders, labor unions, the energy and
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from throughout the state. The Governor named Doug Scott,
Director ofthe Illinois Environmental Protection Agency, as
Chair ofthe Advisory Group.
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2006-11

EXECUTIVE ORDER ON CLIMATE CHANGEAND GREENHOUSE GAS
REDUCTION

WIIEREAS. the
consensus is that increasing emissions of greenhouse gases are causing global
temperatures to rise at rates that could cause worldwide economic disruption,
environmental damage and public health crises;

WIIEREAS, global warming is largely due to the combustion of fossil fuels that release
carbon dioxide and other greenhouse gases that trap heat in the atmosphere;

WHEREAS, the Intergovemmental Panel on Climate Change and the National Academy
ofSciences have reported that atrnospheric carbon dioxide is at the highest level in more
than 500,000 years;

WIIEREAS, average global temperatures were the hottest on record ten of the past
sixteen years. Scientists have predioted that temperatures in Illinois could rise
significantly by the end of this century, leading to hotter srunmels, shorter winters, and
increased drought and flood events;

WHEREAS, these effects could strain drinking water supplies, overwhelm sewage
treatment capacity, reduce the water level ofLake Michigan, destroy wetlands, erode soil,
and harm croplands, ecosystems and habitats, among other damaging effects;

WHEREAS, leading climatologists have estimated that less than a decade remains
before global warming could be irreversible and that govemments, businesses and
households must act now to reduce greenhouse gas emissions;

WHERIAS, 165 countries and other entities around the world have signed the Kyoto
protocol in recognition of the urgency in acting to reduce greenhouse gas emissions;

WHEREAS, many business leaders, including large manufacturing and insurance
companies worldwide, have recognized the need to reduce greenhouse gas emissions;

WHEREAS, the United States govemment has failed to sign the Kyoto protocol or to
enact policies to reduce national greenhouse gas emissions;

WHEREAS, this lack of federal leadership leaves the United States, the world's largest
emitter of greenhouse gases, without an effective national strategy to address the threat of
global climate change, that includes rising sea levels, droughts, flooding, severe weather
events, the expansion of diseases and invasive species, and economic dislocation;

WHEREAS, the State of Illinois recognizes that states can play an integral role in
adopting policies to address climate change and promote strategies to reduce greenhouse
gases while advancing technologies to develop clean, renewable and homegrown energy
resources:



WHEREAS, Illinois is one of the leading states in a multi-state effort to develop a
national greenhouse gas registry that businesses and other entities can use to measure and
manage greenhouse gas emissions;

WHEREAS, many clean energy and energy efficiency policies that reduce emissions of
greenhouse gases can also boost economic development, createjobs, stabilize energy
prices, improve air quality, and reduce traffrc congestion, among other benefits; and

WHEREAS, Illinois' leadership in the development of slate and regional climate change
policies will ensue that Illinois businesses and other institutions will be well prepared to
adapt to any national climate change policy.

NOW TIIEREFORE, I, ROD BLAGOJE\TCH, Govemor of the State of Illinois, by
virtue of the power and authority vested in me by the Constitution and the laws of the
State oflllinois do hereby order:

L Creation of the Illinois Climate Change Advisory Group

(a) There is created the Illinois Climate Change Advisory Group ("the
Advisory Group'). The purpose ofthe Advisory Group is to provide
recommendations to the Offrce of the Governor regarding climate change
policy.

(b) The Advisory Group shall consist of individuals appointed by the
Govemor and shall be chaired by the Director of the Illinois
Environmental Protection Agency. The Advisory Group will include
representatives from business, labor unions, environmental groups,
agriculture, the energy sector, as well as scientists and economists from

(c)
throughout Illinois.
Members of the Advisory Group shall serve at the pleasure of the
Govemor and shall meet regularly to accomplish the goals of the Advisory
Group. The members shall serve without compensation. The chairperson
may convene the Advisory Group at any time.
A vacancy in the membership of the Advisory Croup shall not impair the
right of a quorum to exercise all the rights and perform all the duties of the
Advisory Group. A majority of Advisory Group members then appointed
constitutes a quomm. A majority vote of the quorum is required for a
Advisory Group decision.
The Illinois Environmental Protection Agency shall provide necessary
staff assistance to the Advisory Group.

Duties of the Illinois Climate Change Advisory Group

The Advisory Group shall, after fully considering the full range of policies
and strategies regarding climate change, present proposals to the Govemor
to reduce statewide greenhouse gas emissions.
The Advisory Group shall present its findings and recommendations,
including an inventory of existing and planned actions to reduce
greenhouse gas emissions, to the Govemor by June 30, 2007.

Membership in the Chicago Climate Exchange

It is the intent for the State of Illinois to j oin Chicago Climate Exchange
(CCX), a greenhouse gas emissions registry, reduction and hading system,
to reduce emissionS from governmental activities by 6% by 2010. The
Illinois Environmental Protection Agency shall review all terms associated

(e)

I

(d)

IL

(a)

(b)
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Reporting Requirements
The Illinois Environmental Protection Agency shall produce an annual
report to the Governor at the end ofeach fiscal year tracking statewide
greenhouse gas emissions in Illinois and forecasted trends. Additionally,
the Illinois Environmental Protection Agency shall arurually document the
greenhouse gas emissions of State govemment, and track progress towards
meetins the CCX reduction tarsets.

This Executive Order shall take effect immediately upon filing with the Secretary of
State.

ROD R. BLAGOJEVICH
Govemor

Issued by Governor: October 5. 2006
Filed with Secretary of State: October 5. 2006

IV.
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forestry characterize the Midwest. The Great
s largest freshwat€r lake system,provlding a maJor

well as a regional water transportation syslem with

Ocean via the St.Lawrence Seaway. The region

headwaters and upper basin of the Mississippi River
length of the Ohio River, both critical water sources

industrtal transportatlon provldlng an outlet to the Gulf of
contains some of the richest farmland ln the

most ofthe Nation's corn and soybeans. It also has
centers,lncluding Chtcago and Detrolt. Most ofthe largest
are found along the Great Lakes and major rivers. The

a large source of forestry products and have the advantage of
near the Great Lakes,providing for easy transportadon.

Climate Trends

f\ ver the 20th century, the northern portion of the Midwest,tricludlng the
l.-/ uppu. Great Lakes,has warmed by almost 4oF (2"C),while the southern Por'
tion,along the Ohiio Rtver valley, has cooled by about 1oF (0.5oC). Annual precipita'
tion has increased,with many of the changes quite substantial,including as much as
l0 to 20% increases over the ?0th century. Much ofthe precipitation has resulted
from an lncreased rise in the number of days with heavy and very heavy Prectpite
tlon e!€nts. There have been moderate to very large lncreases in tJle number of
days with excessive moisture in the eastem portion of the basin.

Scenarios of Future Climate

uring the Zlst century, models project that temperatures will increase
throughout the Midwest,and at a Sreater rate than has been observed in the

20th century. Even over the northern portion of the region,where warming has

been the largest,an accelerated warmlng trend is proJected for the zlst century

with temperatures lncreasing by 5 to 10"F (3 to 60C)- The average minimum tem-

perature is likely to increase as much as 1 to 2"F (0.5 to loC) more than the maxi-
mum temperature. Precipitation is likely to continue its upward trend,at a slightly

accelerated rate;l0 to 30% increases are projected across much of the region.

Despite the increases in precipitation,increases in temperature and other meteoro'

logical factors are likety to lead to a substantial increase in evaporation,causing a
soil moisture deficit, reductlon ln lake and river levels,and more drought-like condi'
tions in much of the region. In addition,increases ln the proportion of Precipita-
tion coming from healy and extreme precipitation are very likely.
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Ptecipitation is likely to continue its upward trend, at a

slightly accelerated rate; 10 fo 30% lncreases are projected
across much of fhe reoion.
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The pr
very heavy precipitation
events will likely worsen
agricultural and other non-
pornt source pollulion as
more frequent heaty rains
wash pollutants into rivers
and /akes,

Lower water levels are likely
to nake water-based trans-
portation nore difficult with
increases in {he cosis of
navigation of 5 to 40%,

Lake ice dunlion has decreased by
nearly ons month over the past 150
years, uith a record lou, in the winter
ot 1997.98. Thb is consistont with
obselved increase3 In temp€r8ture.
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EST KEY ISSUES

ln Lake and River Levels

I ater levels,supply, quali$ and water-based transportation and recreation
are all cumatesensitive issues aJfecting the reglon. Despite the ProJect'

in precipitation,increased evaporatlon due to higher summer air
is Ukely to lead to reduced levels in the Great Lakes.Of l2 models

to assess this question,l l suggest significant decreases in lake levels wtrlle
suggests a small increase. The total range of the 11 models' Projections is

less than a one-foot increase to more than a live-foot decrease. A nve-foot (l 5-

meter) reductlon would lead to a 20 to 40% reduction ln outllow to the St.

Lawrence Seaway. Lower lake levels cause reduced hydroPower generatlon

downstream,with reductions of up to 15% by 2050' An increase ln demand for

water across the feglon at the same time as net Rows decrease is of particular

concem. There is a possibility oflncreased national and intematlonal tension

related to increased pressure for water diversions ftom the Lakes as demands

for water lncrease. For smaller lakes and rivers, reduied flows are likely to

cause water quality issues to becorne mofe acute, In addition,the Proiected
lncrease in very healT precipitatlon events will likely lead to lncreased flash

flooding and worsen agricultural and other non-point source pollutlon as more

frequent heavy ralns wash pollutants lnto rivers and lakes. Lower water levels

are likely to make water-based transportation more difficult with increases ln

the costs of navigation of 5 to 40%. Some of this increase will likely be offset as

reduced ice cover extends the navigation season' Shoreline damage due to

high lake levels ls likely to decrease 40 to 80% due to reduced water levels.

Adaptations: A reduction in lake and rlver levels would require adaptations

such as re-engineering of ship docks and locks for transportatlon and recre'

ation. If flows decrease while demand increases,international commissions

focusing on Great Lakes water issues are llkely to become even more imPortant

in the future.Improved forecasts and warnings of extfeme preclpitation events

could help reduce some related impacts.

s

E
o

Lake lce Ouration at Lake Mendota



Health and Quality of Life in Urban Areas

cold

reduction in extremely low temperatures and an lncrease in extremely
high temperatures are expected. Thus,a reduced risk of life'threatening
and an increased risk of llfe-threatening heat are llkely to accompany

During the summer, in
heal-relafed sfresses

very likely to be exacehated
by the urban heat island
effect, a phenomenon in

which eities remain nuch
warmet than suffounding

rural areas.

Hev ated nighfti me te mpera -

tures were a notable charac-
teristic of the 1995 heaf

wave that resulted in over
700 deaths in Chicago.

warmlng, Reduced expendltures on snow and ice removal ald fewer snow and
lce related accidents and delays are likely. Durtng the summer, however,ln
cities,heat-related stresses are very llkely to be exacerbated by the urban heat
island effect,a phenornenon in wl'fch cltles remain much warmer than sur-
roundlng rural areas. This elevates nighttime tempefatures,and in comblnation
wlth the greater expected rise of nighttlme temperatures compared to those of
daytime,there will be less relief at night during heat waves. Elevated nighttime
temperatures were a notable characteristic of the 1995 heat wave that resulted
in over 700 deaths in Chicago. In addition,dudng heat waves in the Mldwest,
alr pollutants are trapped near the surface,as atmospherlc ventilatlon is
reduced. Without strict attention to reglonal emissions of air pollutants,the
undesirable combination of extreme heat and unhealthy air quallty is likely to
result. There is also a possibillty of an tncreased rlsk of water-bome dlseases
with increases in exreme precipltatlon events,and increased insect' or tick-
bome dlseases,such as St.Louis encephalits. Recreatlonal actlvities will very
likely shift as cold-season recreation such as skiing,snowmobiling,ice skating,
and ice-fishing,afe reduced,and waffn-season recreation such as swimming,hik-
ing,and golf, are expanded,although during mid-summer, these activlties are
hkely to be affected by excessive heat.

Adaptatiors: Acdve responses,such as those taken by Chtcago during the 1999
heat wave,are likely to help reduce the death toll due to extreme heat.
Sepa.rate storm water and sewer llnes and other appropdate Preventauve meas-
ures can help mitigate the possible lncreased risk of water-bome diseases,

'l0o Hadley Model

$mn rrwrg. TsnP.rltt

lllustraton of how the summer climate ol lllinois r,rrould shifi under the Caiadian and Hadley model scenarios. Under the Canadian
scemdq the sumrl|or cllnats of lllinob $reuld becorne more llke the current climaie of southom lfi$oud in 2030 and moro like
0klahoma's cunent climate in 2m0. The prlmary dlfference ifl the resurung climates of tho luo modek relates io tho amounl of 3um-
mer ralnfall.

75"r
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ST KEY ISSUES

not likely to increase in all
region. For example,in

Dortlons of Indiana and
yields are likely to

!;with 10-20% decreases pro-
somelocations, Consumers
to pay lower prices due to
increased vields.whlle most
are likely to suffer reduced

r'i profits due to declining prices,
i lncreased use of Desdcides and herbi-

cides are very likely to be reqirirec
capacity and to Present new challenges.

Adaptations: Plant breeding pro-
grams can use skllled climate predic-
tions to aid in breeding new varieties
for the new growing conditions,
Farmers cal then choose varieues
that are better attuned to the exDect-
ed climate. It is Ukely that plant
breeders will need to use all the tools
of plant breeding,includlng genetic
engineering,in adapting to cllmate
change.Changing planting and har'
vest dates and planting densities,and
u6ing integrated pest management,
conservation tillage,and new farm

technologies are additional opttons.
There is also the potential for shlftlng
or expanding the area where certaln
crops are grown if climate conditlons
become more favorable. Weather
condltions during the growing season
are the primary factor ln year-to-year
dlfferences 1o com and soybean
ytelds. Droughts and floods result ln
large yield reductions;severe
droughts,llke the.drought of 1988,
cause yield reductlons of over 30%.
Reliable seasonal forecasts are llkely
to help farmers adjust their practices
from year to year to respond to such
events,

to adapt to moderate dilferences in
growing season climate,and it is llke-
ly that agriculture would be able to
contlnue to adapt. Wth an increase
in the length of the growing season,
doubte cropping,the practice of
planting a second crop after the first
is harvested,is llkely to become more
prevalent. The CO2 fertilization effect
is likely to enhance plant growth and
contrlbute to generally htgher yields.
The largest increases are projected to
occur in the northem areas of th€
r€gion,where crop yields are current-
ly temperature lirnited. Howevet

2.0

1.9

The relationship betv'reen
Midv,rest soyb€an yield and pre.
cipitation is shown here.
Soybean yields in lhousandE of
bushels are shoum as lhe differ.
ences fron hs average yield in
recent d€cad$. PreciDitation is
the difference trom tho 1961.90
average precipitalion. Note that
lower yiel& rcsult ftom both
extreme uret and extreme dry
conditions,
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Changes in Seminatural and
Natural Ecosystems

he upper Midwest has a unique
combination of soil and climate

that allows for abundant coniferous
tree growth. Higher temperaturcs
and increased evaporatton will likely
reduce boreal forest acreage,and
make current forestlands more sus-
ceptible to pests and diseases, It is
likely that the southem transitlon
zone of the boreal forest will be sus-
ceptible to expansion oftemperate
forests, which in tum will have to
compete with other land use pres-
sures, However, warmer weather
(coupled wtth beneficial effects of
increased CO2),are likely to lead to
an increase in tree growth rates on
marginal forestlands that a.re current-
ly temperaturelimlted. Most cllmate
models indicate that hlgher alr tem-
peraturcs wiU cause greatef evapora-
tion and hence redtrced soil moisture,
a situation conducive to forest flres.
fu the zlst century progresses,there
wi[ be an increased likelihood of

greater enlronmental stress on both
deciduous and coniferous trees,mak-
ing them susceptible to disease and
pest infestation,llkely resulting in
increased tree mortallty.

As water temperatures in lakes
increase,maJor changes in freshwater
ecosystems will very likely occur,
such as a shift from cold water fish
species.such as trout,to warmer
water species,such as bass and cat-
fish, Warmer water is also likely to
cfeate an environment mofe susceDti-
ble to inlasions by non-native
species. Runoff of excess nutrients
(such as nitrogen and phosphorus
from ferdlizer) into lakes and rlvers is
likely to increase due to the increase
in heavlr precipitation events. This,
coupled with wamer lake tempera-
tures,is likely to stimulate the
growth of algae;depleting the water
of oxygen to the detriment of other
livlng thlngs. Declinlng lake levels
are likely to cause large lmpacts to
the current distribution of wetlands.
There is sone chance that some wet-

lands could gradually migrate,but in
areas where their misration is
by the topography, they would disap-
pear. Changes in bhd populat-lons
and otler native wildlife have already
been linked to increaslng tempera-
tures and more changes are likely in
the future. Wildlife populations are
particulady susceptible to cltmate
extremes due to the effects of
drought on their food sources.

Runoffof excess
nutrenls fsuch as

nitrogen and phos-
phorus from feftilizer)
into lakes and rivers
is /ilrely fo increase

due to lhe increase in
heavy precipitation

Projeeted Madwest Daily Preeipitation
2lst Century

Canadian Model
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The Texas-based oil
mandatory national
Marc Gunther.

company breaks with the
regulation of greenhouse

other U.S. majors to support
gas emissions, reports Fortuners

'Genooide

Olyupled
Doinp business
with Dad
College cost
reduction bill
introduced

Special Offer:
NEW YORK (Fortune) - Here's yet arcther sigl! that the debate over olimate change has shifted decisivslyi ConocoPhillips today
beoomes the first U.S.-based oil company to support mandalory national regulation ofgreenhouse gas emissions-

In so doing, ConocoPhillips breaks ranks with the two biggest U.S. oil companies - Erlgn![qb][ (Charts) and Chewon acharts) -
as well as with dr€ Bush administation. With revenues of$188 billion in 2006, ConocoPhillips (qha4s) operates iD 40 nations
around the lvoild from itr headouaners in Busl country - Houston. Texas.

By Msrc Cunther. Forhme senior \r.ritet
April I I 200?: 9i20 AM EDT

Jam€s J. Mulv4 thg chairman and chi€fexecutive ofconocoPhillips, armounced the change
at a meeting with reporters in Washingto4 wherc congressiotral hearings or industry forums
on clirnate issues aJe happening almost daily. lt's become almost impossible for big
compatries to stay out of the fiay-

Mulva said no particular evenl caused ConocoPhillips to step forward. "We believe fiat the
science is quile compelling," he said. "Human activity, including the buming offossil fuels,
is contributing to climate chalge. Now is the time irye need a naliona.l mandated ftamework to
deal with climate change. "

He didnt endorsc a specific rcgulatory regime. But ConocoPhillips has t&come the secoad
major oil compaty - after BP Americ4 a unit ofBritish-based EP (e!@D - to join rhe U-S.
Climlte Action PartnershiD. an alliance ofbig companies and env onmental organizations
that support federal action to achieve "significant rcductions" in greenhouse gas emissions
caused by buming fossil fuels.

Othe. members of the coalidon inolude GE (Chatu), Duponr (Charts) and four big geen
groups - the Wotld Resources Institute, Envirotunental Defense, the Nahrral Resouces
Defense Council and the Pew Center on Global Climat€ Change.

Unlike BP, which has tried to recast itself as a company thal goes "beyond petroleum" by
touting its (mostly small) investtnents in rellewable energy, ConocoPhillips makes all ofits
money - about $15.5 billion last year - &om poducing, refming aod selling oil, gas and
polrochgmicals.

Thai isn't likely to change anytune soon, Mulva saidt ,'The old Conoco and the old Phillips
have been oil comptulies foi many, many years. We expect io be an oil company for a iong
time. Whatever we can produce, we sell. And our refineries are rurming at the max."

E FoRruNE Magazine
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James J. Mulva, chairm4n and
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ConocoPhillips backs carbon regulation - Apr. 11,2007 Page2of2

He did say that ConocoPhillipsr inveshnent in altemative and renewable energy would gow tom ab-out $100 mjllio_n in 2006 lo.

about $150 milliotr this yer, But thg company defircs gltematives broadly, to include the process ol exbactrng oll trom tl|e sands
ofl\,€stem Canada as w€ll as gfforts to dgvelop cellulosic ethanol,

Last ygar, ConocoPhillips began ploducing renewable diesel fuel fiorn vegetable oil and animal fats at a refinery in Ireland

ConocoPhillips is such a newcomer lo fl|e climate debate that it has yet to evetr oalculate its o*n carbon footpdnt. The oompany
says it rdll set public targets for reducing is oun greenhouse gas emissions later this year.

l,ow-key ard publicity-shy, Mulva quietly acknowledged that regulation of carbon dioxirle will irnpose added costs on the oil
induslry, and on consurners who buy gasoline, hearing oil or natura.l gas.

Higher prices, he said, may be necessary to induce A$e.icans to become more efficient use$ of energy- The U.S. has l€ss than 5
percent ofthe world's population but consumes about 25 percent of the world's oil production.

I 0 green eiants in busin€ss

After the press evsnt, Mulva told me that he'd reflected personally on the issue of climate chaoge for about a year ol sq he travels

about 180 days a year. and has heard govemment officials, environmenta.l groups and scientiJts sounding alslms over the issue

William K. Reilly, former administrator of the U.S, Environmental Protection Agency and a member of ConocoPhillips' board,
was among those urging the company to act.

Now, Mulva said, there's no time !0 waste.

"VoluDtaly progarrl! ar€ not going io meet the challenge of climat€ changq" Mulva said. "The longer we wait - two or five years

or mfie ftom now - it wont be mitigation, it will be adaptation."

Yes, that's the CEO of a Texas-based oil company 1a.lking.
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U.S. Refineries Operable Atmospheric Crude Oil Distillation Capacity
(Barrels per Calendar Day)

as of January 1' 2OO5

Rank COMPANY NAME

. EXXONMOBILREFINING& SUPPLY'co
2 EXXONMOBIL REFINING & SUPPLY CO

1 BPPRODUCTSNORTHAMERICA
" INC
4 CITGO PETROLEUM CORP

< BPPRODUCTSNORTHAMERICA- TNC
6 EXXONMOBIL REFINING & SUPPLY CO

7 STTNOCO rNC (R&M)
8 DEER PARK REFINING LTD PARTNERSHIP

9 CHEVRONUSAINC
1O CONOCOPHILLIPS COMPANY

I 1 Flint Hills Resources LP
12 Motiva Enterprises LLC

13 Flint Hills Resources LP
.14 LYONDELL CITGO REFINING CO LTD

15 BP West Coast Products LLC
16 CHEVRON USA INC

17 PREMCORREFINING GROUP INC
18 CONOCOPHILLIPS COMPANY

19 CONOCOPHILLPSCOMPANY
20 MARATHON PETROLEUM CO LLC

21 CHEVRONUSAINC
22 CONOCOPHILLIPS COMPANY

^^ DO(ONMOBIL REFINING& SUPPLY
"t co
24 CONOCOPHILLIPSCOMPANY

25 Motiva Enterprises LLC
26 TOTAL PETROCHEMICATS INC

27 Motiva Ente:rprises LLC

28 BP West Coast Products LLC

29 MARATHONPETROLEUM COLLC
30 VALERO REFINING CO TEXAS

", FLINTHILLSRESOURCESALASKA
t t  

L L C
32 CONOCOPHILUPSCOMPANY

Minnesota SAINT PAUL
Texas HOUSTON

Califomia LOS ANGELES
California EL SEGUNDO

Texas PORTARTHUR
Louisiana BELLE CHASSE

Texas SWEENY
Louisiana GARWILLE

California RICHMOND
Louisiana WESTLAKE

Illinois JOLIET

New Jersey LINDEN

Louisiana CONVENT
Texas PORT ARTHUR

Louisiana NORCO
FERNDALE (CHERRY

wasnrngron POINT)

Kentucky CATLETTSBURG
Texas TEMS CITY

Alaska NORTH POLE

Oklahoma PONCA Clry

STATE

Texas

lllinois

Texas
Texas

Louisiana BATON ROUGE

Texas TEXAS CITY

Louisiana LAKE CHARLES

Indiana WHITING

Texas BEAUMONT

Pennsyl vania PHILADELPHIA
Texas DEER PARK

Mississippi PASCAGOULA

SITE

BAYTOWN

WOOD RIVER

CORPUS CHRISTI
PORT ARTHUR

Barrels per
Galendar Day

562,500

501,000

437,000

429,500

410,000

348,500

335,000
333,700

330,000
306,000

288,126
285,000

279,100
270,200

260,000
260,000

260,000
247,000

247,000
245,000

242,901
239,400

238,500

238,000
23s,000
232,000

226,500

225,000

222,000
213,750

210,000

194,000

s_... 8mD007file://ClDocuments and Settings\aalexander\Local Settings\Temp\EXHIBIT Z Top U_
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192,000
188,160

185,003

185,000

181,500
180,000
175,000
167,000

166,000

160,000

160,000
158,327

156,000
'155,600

149,500

146,900

146,000
145,000

145,000
144,000

142,000
139,000

131,000

120,000

120,000
116,000

112,000
106,000

r 00,000
'100,000

98,500
96,000

93,500
90,000

85,000
83,640

83,000
81,200

80,887
80,000
80,000

812U2007

33 MARATHONPETROLEUM CO LLC
34 Chalmette Refining LLC

?q VALERO REFINING NEW ORLEANS'- LLC
36 CONOCOPHILLIPSCOMPANY

37 PREMCORREFINTNG GROUP INC
38 PREMCOR REFINING GROUP INC

39 SUNOCO INC
40 PDV Midwest Refining LLC

/ I TESORO REFINING & MARKETING
UU

42 SUNOCO rNC

43 VALERO REFININGCONEWJERSEY
,14 VALERO ENERGY GORPOMTION

45 CITGO REFINING & CHEMICAL INC
46 ShellOil Products US

4? E)C(ONMOBIL REFINING & SUPPLY"co
48 PREMCOR REFINING GROUP INC

49 CONOCOPHILLPS COMPANY
50 Shell Oil Producls US

51 SI.INOCO INC
52 VALERO REFINING CO CALTFORNIA

53 VALERO REFINING CO TEXAS
54 CONOCOPHILLIPS COMPANY

<< BP PRODUCTS NORTH AMERICA
"" INC
56 MURPHY OIL USA INC

57 Tesoro West Coast
58 WESTERN REFINING COMPANY LP

59 COFFEWILLE RESOURCES LLC
60 FRONTIER EL DORADO REFINING CO

61 MARATHON PETROLEUM COLLC
6? PASADENA REFINING SYSTEMS INC

63 Shell Oil Products US
64 CONOCOPHILLIPSCOMPANY

65 TESORO HAWAII CORP
66 VALERO ENERGY CORPORATION

67 SUNOCO INC
68 VALERO REFINING CO OKLAHOMA

69 VALEROREFININGCOTEXAS
70 NCRA

71 ULTRAMARINC
72 CHEVRON USA INC

73 ShellChemlP

Illinois ROBINSON
Louisiana CHALMETTE

Louisiana NORCO

Pennsylvania TRAINER

Delaware DELAWARE CITY
Tennessee MEMPHIS

Pennsylvania MARCUS HOOK
l l l inois LEMONT (CHICAGO)

Califomia MARTINEZ

Ohio TOLEDo

New Jersey PAULSBORO
Texas SUNRAY

Texas CORPUS CHRISTI
California MARTINEZ

California TORRANCE

Ohio Lll/A

Texas BORGER
Washington ANACORTES

New Jersey WESTVILLE
California BENICIA

Texas CORPUSCHRISTI
California WILMINGTON

Ohio TOLEDO

Louisiana MERAUX

Washington ANACORTES
Texas EL PASO

Kansas COFFEYVILLE
Kansas EL DORADO

Michigan DETROIT
Texas PASADENA

Califomia WILMINGTON
Washington FERNDALE

Hawaii KAPOLEI
Texas THREE RIVERS

Oklahoma TULSA
Oklahoma ARDI\,ORE

Texas HOUSTON
Kansas I\4CPHERSON

Califomia WILMINGTON
New Jersey PERTH AMBOY

Alabama SARALAND
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74 VALERO REFINING CO LOUISIANA

75 CONOCOPHILLPSCOMPANY
76 NAVAJO REFINING CO

77 MARATHONPETROLEUMCOLLC
78 MARATHON PETROLEUM CO LLC

79' TESORO PETROLEUM CORP
80 SINCLAIR OIL CORP

81 LION OIL CO
82 MARATHON PETROLEUM CO LLC

83 ALONUSAENERGYINC
84 BIG WEST OF CALIFORNIA

85 SINCLAIR OIL CORP
86 UNITED REFINING CO

87 SI.INCORENERGY (USA) INC
88 EXXONMOBIL REFINING & SUPPLY CO

89 GIANT YORKTOWN REFINING
90 CONOCOPHILLIPS COMPANY

9I DELEKRNFININGLTD
92 Tesoro West Coast

93 Tesoro West Coast
94 PLACID REFINING CO

95 Cenex Hawest States Coop
96 Shell Chem LP

97 CFIEVRON USA INC
98 WfNNEWOOD REFINING CO

OO PARAMOLINT PETROLEUM-, CORPORATION

Louisiana

California
New Mexico

Ohio
Texas

Alaska
Oklahoma

Arkansas
Minnesota

Texas
Califomia

Wyoming
Pennsylvania

Colorado
Montana

Virginia
Montana

Texas
North Dakota

Utah
Louisiana

Montana
Louisiana

Hawaii
Oklahoma

Califomia

Alaska

Wyoming
Utah

California
Louisiana
Washington
Alabama

Wisconsin
New Jersey

Colorado
Louisiana

Utah
Georgia

Califomia
California

Utah

WVoming

KROTZ SPRINGS

RODEO
ARTESIA

CANTON
TEXAS CITY

KENAI
TULSA

ELDORADO
SAINT PAUL PARK

BIG SPRING
BAKERSFIELD

SINCLAIR
WARREN

COMMERCE CITY
BILLINGS

YORKTOWN
BILLINGS

TYLER
MANDAN

SALT LAKE CITY
PORT ALLEN

LAUREL
SAINT ROSE

HONOLULU
\ t/NNE\ /OOD

PARAMOUNT

VALDEZ

CHEYENNE
SALT LAKE CITY

ARROYO GRANDE
SHREVEPORT

TACOMA
TUSCALOOSA

SUPERIOR
PAULSBORO

DENVER
LAKE CHARLES

NORTH SALT LAKE
SAVANNAH

LONGBEACH
BAKERSFIELD

WOODS CROSS

EVANSVILLE (CASPER)

Page 3 of4

80,000
76,000

73,000
72,000

72,000
70,300

70,000
70,000

67,000
66,000

66,000
65,000

62,000
60,000

58,600
58,000

58,000
58,000

58,000
56,000

55,000
55,000

54,000
54,000

50,000

48,000

47,000
45,000

44,200
42,000

37,850
34,500

34,300
32,000

32,000
30,000

29,400
28,000

26,000
26,000

24,700

24,500

8t2v2007

100

101
102

103
104

105
106

107
108

109
' 1 1 0

111
1' t2

113
114

115

1 1 6

PETRO STAR INC

FRONTIER REFINING INC
CHEVRON USA INC

CONOCOPHILLPS COMPANY
CALUMET SHREVEPORT LLC

US OIL & REFINING CO
HUNT REFINING CO

MURPHY OIL USA INC
CITGO ASPHALT REFINING CO

SI-]NCOR ENERGYruSA)INC
CALCASIEU REFINING CO

BIG WEST OIL CO
CITGO ASPHALT REFINING CO

EDGINGTON OIL CO INC
KERN OIL & REFINING CO

HOLLY CORP REFINING &
MARKETING
LITTLE AMERICA REFINING CO
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117 COLTNTRYMARKCOOPERATIVEINC Indiana MOUNTVERNON
118 ERGON REFINING INC Mississippi VICKSBURG

119 GIANTREFININGCO NewMexico GALLUP
120 ERGON WEST VIRGINIA INC West Virginia NEWELL (CONGO)

121 PETRO STAR INC Alaska NORTH POLE
122 GIANT INDUSTRIES INC New Mexico BLOOMFIELD

123 GULF ATLANTIC OPERATIONS LLC Alabama MOBILE
124 SAN JOAQUIN REFINING CO INC Califomia BAKERSFIELD

125 CONOCOPHILLIPS ALASKA INC Alaska KUPARUK
126 CALUMET LUBRICANTS CO LP Louisiana COTTON VALLEY

127 BP EXPLORATION AIASKA INC Alaska PRUDHOE BAY
128 WYOMING REFINING CO Vwoming NEWCASTLE

129 AGE REFININGINC Texas SANANTONIO
130 HUNT SOUTHLAND REFINING GO Mississippi SANDERSVILLE

131 Silver Eagle Refining Utah WOODS CROSS
132 AMERICAN REFINING GROUP INC Pennsylvania BRADFORD

133 GrekaEnergy Califomia SANTAMARIA
134 LUNOAYTHAGAROCO Califomia SOUTH GATE

I35CAIUMETLUBRICANTSCOLP Louisiana PRINCETON
136 MONTANA REFINING CO Montana GREAT FALLS

137 9Ioi-S-9I-!.RE-FINING & Arkansas sMAcKovER. " 'MARKETINGINC

138 VALERO REFINING CO CALIFORNIA Calitomia WLMINGTON

139 HLrNT SOUTHLAND REFINING CO Mississippi LUMBERTON
140 SOMERSET REFINERY INC Kentucky SOMERSET

141 GOODWAYREFININGLLC Alabama ATMORE
'142 Silver Eagle Relining Wyoming EVANSTON

143 TENBYINC Califomia O)SIARD
144 FORELAND REFINING coRP Nevada EAGLE SPRINGS

Page 4 of 4

23,000
23,000

20,800
20,000

17,000
16,800

r6,700
15,000

14,000
13,020

12,500
12,500

12,200
11,000

10,250
10,000

9,500
8,500

8,300
8,200

7,200

6,200

5,800
5,500

4,100
3,000

2,800
2,000

Sourcer Reflnerv Caoacitv Data by individual ref inery as of January 1, 2006
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CHALLENGES AND ECONOMICS OF USING PETROLEUM COKE
FOR POWER GENERATION

NARULA, Ram G.
BECHTEL POWER CORPORATION

Gaithersburg, Maryland, USA

1. Introduction

Forecasts for electric power ganerating capacity groMh over the next 10 years indicate an
average worldwide growth rate of about 2.5 percent per year. The groMh rate is expected to be
above this averag€ for the developing nations of the Asia-Pacific region and Latin Ametica and
below this averag-e for Western Europe and North Ametica. One of the enablers for acceleraled
growth in certain regions is the accelerated pace of privatization of the electric power industry
privatization with a f;ir rate of retum provides the necessary economic incentive for investment in
markets that otherwise might not be able to raise the required capital.

In many developing countries, the existing fuel transportation systems are ov€rsfetched As a
result, governments in these countries are receptive to power plant developers bringing th€ir own
fuel. In-a solid fuel-bas€d powar plant, fuel can constitute as much as 35 percent of the cost of
electricity (COE). For gaseous and liquid fuel-based power plants, this tigure can approach 70
percent. Thus there is a big incentive to use waste and other inexpensive fuels, provided they
can be bumed economically and in an environmentally friendly manner.

Petroleum coke's high h€ating value and low ash content tend to lower transportation cost
relative to coal on a per-Giga-Joule (GJ) basis. On the other hand, its high sulfur content, low
volatile matter, and high metal content tend to make p€troleum coke an unattractive fuel.
How€ver, its increasing supply and declining prices are hard to ignore.

l;l comDlete list of wEc
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CHALLENGES AND ECONOMICS OF USING PETROLEUM COKE FOR POWER G... Page 2 of l0

This paper examines the issues and economics of buming petroleum coke using commercial or
nearly comm€rcial technologies such as conventional boilsr, atmospheric and pressurized
fluidized bed boilers, and gasification combined cycle. Technical, environmental, ard economic
issues are addressed for each of these technologies.

' 2. What is petroleum coke?

Petroleum coke is a by-product of the oil reflning process. Delayed coking, the most widely us€d
process, uses heaw residual oil as a feedstock. During delayed coking, heavy residual oil is
introduced into a furnace, heated to about 480 'C, and pumped into coking drums. The eoking
procsss initiates the formation of coke and causes it to solidiry on the drum wall. Thermal
decomposition drives off gases, which are removed continuously. \Men this reaction is complete,
the drum is opened, and coke removal begins. Water spraying th€rmally shocks the coke and
allows it to break off. Cok6 that remains on th€ drum walls is subsequently cut ftom the drum with
a high pressure water j€t, After the water drains, coke is transported for use or storage. [1,2]

3. Petroleum coke supply and consumption

' Ongoing advances in established refining t€chnologies have markedly enhanced options for
. processing and economically using residues [3]. Vvhile the year-to-year additions of new bottom-

ofliJe-barel conversion projects and th€ associated changes in production of petroleum coke
dep€nd on the price difierential between light and heavy crude oil, experts predicl an ineviiable
increase in the production of heavier crude oil. This is atfibuted to the fact that world crude oil
demand has been inseasing at an annual average rate of nearly 1 x '106 barrels/day since.l985,
and major producer/refining companies forecast this rate of increase to continus w€ll into the
next decade [3t. Thus over the long range, production of p€troleum coke is expected to increase
worldwide. In the U.S. alone it has increased mor€ than 50 perc€nt in the last 10 years [4].
Further, because of better bottom-of-the-banel haavy oil refining technolooies, the production of
petroleum coke per thousand barrels of crude oil process€d has increased about 70 percent
(ftom sbout 3 to 5 tonnes) in the U.S. in just 10 to 15 years [5]. Because the market for needle or
anode grades of coke is limited, most ot the additional coke production is expected to b€ of fuel
grade quatity.

As of January '1, 1998, total worldwide production of coke was reported to be approximately 46 x
1Oo tonnes per annum [61. Of this, Norih America (predominantly the U.S-) accountsd for
approximately 66.5 tiercent; Europe, about 17 percent; the Asia-Pacific region, about 9-5 percent;
South America./Caribbean, about 4.5 percent; and the Middle EastAftica, about 2.5 p€rcent [61.
Nearly 90 percent of the totial coke produced is delayed petroleum coke. Of the petroleum coke
produced in the U.S., about 66 percent is exported. Japan, Turkey, ltaly, spain, Belgjum, The
Netherlands, and Canada consume 75 percent ol U.S. exported coke [41. Of the approximately
10 x 106 tonnes of p€trol€um coke consumed domestically, approximately 2.5 x 106 tonnes
{which is equivalent to about 1,000 MW ot electric power) are used for power generation. No
hard statistics are available as to how much of the world's annual petroleum coke production is
currently used for power generation. However, projections of maior boiler suppliers indicate that
between 1,500 and 2,000 MW of additional petroleum coke-based power is expected to come on
line within the next 5 years. With the maturation of petroleum coke-based power generation
technologies and increased production of petroleum coke, it is expected that these numbers will
9row.

4. Petroleum coke pricing and plant size

In the U.S., petrol€um coke has historically been priced at a discount relative to coal because of
its poorer environmental characteristics. Because of the more than 50 percent increase in
petroleum coke production over the past few years, driven by the incentive to process heavier
and high sulfur crude oil, its price, while cyclical, has declined steadily. Further, being a by-

' producl, petroleum coke will be producad regardless of its market price. Tbus, imbalance
between supply and demand has pushed the price at some refin€ries (especially ones that are
landlocked) belo'Jr/ $6/tonne at the refinery, which is about 2oCS;/GJ. This price is very attractive
and merits serious consideration as a fuel for power generation. lt is important, hor,flever, to
ascertain that a long-term supply contract can be secured.

Long-distance ground transportation (rail) in the U.S, can add about l-7ds;nonne per km.
Assuming the petroleum coke prics at the refinery to be 20fsi/GJ (which is about $6.00/tonne),
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transporting it 350 km would add another $6.00/tonne. Thus, the delivercd c,ost of the Iuel at the
power plan-t would literally be doubled [5]. Shart-distance (100 km) truck transportation can add
as muin as Zls;ltonne pdr km. Hence to minimizo transportation cost, it is very desirable to build
ths plant at oi adjacent to a refinery. A typical U.S. refinery of 200,000 barrels/day crude capacity
that has coking iacilities produces'about 2,100 tonnes/day of coke, which is sufficient to support
a power plant of 250 to 300 MW.

About 58 percent of U.S. refineries (95 out of 163 as of January 1, 1998) have a capacity of ov€r
2OO,OOO barrelvday and account for approximately 87 percent of total crude processing capacity
[6]. Altematively, dke can be contracted from two or three smaller nearby refineries, or the plant
iize can be made smaller to minimize fuel transportation costs A proiect-specific study must be
mnducted to evaluate various tradeoffs to establish an optimum size.

5. The pros and cons of petroleum coke as a fuel

Petroleum coke quality depends on the iaedstock used in the coker. Table '1 lists the ultimate
analysis and ash prop;rties of petroleum cok€ used al a major petrolBum coke'based plant in the
U.S- The maior iovantages;nd disadvantages of using petroleum coke as a boiler tud are
discussed in reierences 1, 5, 7,8, and 9 and summarized in Tabl6 2.

6, How is petroleum coke used in a power plant?

Petroleum coke can be used as either a primary or a secondary fuel in a new grassroots plant or
foi co-firing in an €xisting coal-fired power plaht. The primary focus of this paper is.the use of
p€troleum coke in new grassroots plants.

6.1 Grassroots plantt

Two factors are important for a grassroots plant- First, the plant must have a long'term and
reliable source(s) of fuel nearby.-second, the plant must b€ as large as possible within the
p.vin 

"itu 
ranii6 oi tre tecnnoi.rgies under conlideration to tak€ advantage of the economy ot

scale. Section 7 covers the available technologies for a grassroots plant

5.2 Go-firing in existing plants

A large percentage of p€troleum coke used in power generation in the U.S.. is for co-ffing in
existing iuspension boilers. Because coke has superior heating value and negligible ash cont€nt,
it is ty[ically blended with coal. Blending also has a positiv€ impact on reducing operation and
mainienance (O&M) costs. Because of the low volatile matter of petroleum coke, the blending
ratio is generaily kept below 20 percent. This is done to ensure stable flame and preclude ignition
problems. Another'reason for maintaining a low blending ratio is that the high level of sulfur
content in petroleum cok€ could neces;itate the addition of flue gas desulfurization (FGD)

equipment to remain within the allowable emission limits. At least 15 U.S- utilities are currently
usin! petroleum coke for co-firing in existing boilers [91. Two more have-recently been authorized
to c6-hre petroleum coke, and one is repbrtedty studying the use of petroleum cok€ from a
nearby refinery ['10].

7. Technology options and major issues

The tour major technologies for using petroleum coke for a grassroots power plant are:

. Pulverized Petroleum Coke (PPC) Boiler

. Circulating Fluidized Bed (CFB) Boiler

. Pressurized Fluidized Bed Combustion (PFBc) Boiler

. coke Gasification Combined Cycle (CGCC)

The advantages and disadvantages of using petroleum coke are briefly discussed above in
Section 5. The malor issues sp€cific to each of the four technologies ar€ described below.
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7.1 PPC boiler

Th€ pulverized coal tiring technology has been the dominant technology for power generation
worldwide for over 50 years. Delayed petroleum coke with its low volatile content has burning
charactsristics similar to low volatile bituminous coal or reactive anthracite [81. The furnace
design for the low volatile and high fixed carbon content solid fuels has been well developed,
Thus, successful combustion of petroleum coke in a PPC boiler is not a concern.

The frst U,S. plantto burn mostly coke started operation in 1956 [11], Th€ Texaco/Star Delmarva
City cogeneration facility was designed to burn fluid coke from an adjacent refinery with 7 percent
sulfur and 6 percent volatiles. The plant employs three down-shot boilers, each rated at 227,300
kg/hr of steam. Total po/rer output exceeds 130 MW Because of the high maintenance cost and
for environmental reasons, the plant is being repowered wlth CGCC Technology (see Section
7.4). Suncor Inc. of Oil Sands Group in canada has successfully fired petroleum coke in three
nominal 350,000 kg/hr torced draft down-shot units since 1967 with only minor modificafons to
the original equipment l'121. Unit 2 recently underwent a major renovation and was uprated to
produce about 455,000 kg/hr oi steam. Plans are underway for a similar uprating program on the
other two units. More rccently, the 135 MWe and 272,300 kg/hr process steam AEs/Deepwater
cogeneration iacility, located adjac€nt to a major refinery in Pasadena, Texas, USA and designed
by Bechtel Power Corporation, has operated successfully since 1986. lt is capable of buming 100
percent pulverized petroleum coke. The decision to use a PPC boiler at AEs/Deepwater was
driven by the fact that CFB boiler technology was not considered a proven technology when this
plantwas built. The pdmary issues with this pulverized coke combustion technology are:

. SOx emissions - The higher sulfur content in patroleum coke (exceeding 5 percent) is a
negative for thjs fuel. Sulfur in the coke is primarily converted to SO2. However, because
of the significant amount of heavy metals such as vanadium in the ash, large amounts of
SO3 are also formed. A w€t FGD system, while capable of removing over 95 perc€nt ot
SO2, can scrub only about 20 percent of SO. [8] Since SO3 increases the flue gas dew
point and the air heater exit gas t€mperature must be kept above th€ dsw point, higher

. sulfur content adversely affects the boiler efficiency. Control of S03 stack emissions would
requirs a wet precipitator in additjon to a dry electrostatic precipitator (ESP) and a wet
FGD system.

o NO* emissions - The low volatile matter in coke makes this fuel harder to burn unless th€
firing temperatur€ is raised, and longer residenc€ time is provided. High flame temperatur€
and a relatively high nitrogen content lead to higher relativa nitrogen oxide (NOx). To
achieve the desired residence time and reduce NOx formation, a down-shot, lo\,/v-Nox
bumer design (if available) is often used. Further, with low-Nox burners, the level of NOx
reduction is not as large as with the \,/vall and tangential fir€d boilers. Thus a larger
selecti\€ catalytic reduction (SCR) system may be required. For certain emission
requirement levels, even a larger SCR may not be adequate. Low volatile content can also
lead to higher unburned carbon and associated lower boiler efficiency.

' Others - The low ash content results in lower ash handling equipment cost and lower
attendant O&M cost.

7.2 CFB boiler

Since the 1970s, CFB technology has been used in industrial steam and power generation
applications. Long recognized for its flexibility in handling a wide range of tuels, it is currently
considered a mature technology icr sizes up to 250 MW. Larger sizes (up to 400 MW are being
offered by major equipment suppliers. Demonstrated experience includes volatile matter as low
as 4 percent, ash as high as 76 percent, sulfur as high as 7 percenl, and higher heating value as
low as 1,400 koal/kg [131. A number of small petroleum-coke-tueled CFB boilers have come on
line since 1987 [11]. In 1990 the Texas-New Mexico Power Co. One facility, comprising two 165
MW units, started up in Bremond, Texas, USA. At that time, it was the largest CFB ever built,
with a steaming rate of 500,000 kg/hr at 131 ba(g) and 540'C, designed to bum lignit€ r4l.
Afrer successfully test firing with petroleum coke, the fuel was eventually switched to petroleum
coke. Th€ first large CFB facility to use petroleum coke exclusively was Nelson Industrial Sleam
Companys NISCO cogeneration plant, located in Westlake, Louisiana, USA. This 202 MW and
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36,300 kg/hr plocess steam cogeneration facility designed by Bechtel Power Corporation utilizes
two Foster Vvheeler CFB boilers to repower existing steam turbines This showcase facility has
operated successfully since 1992. The plimary issues concerning CFB boiler technology ar9:

e SO, emissions - Depending on the required SO2 limit, for sulfur content up to 7 percent

SO, removal can be accomplished in the bed by iniecting finely ground limeston€ into the

combustion chamber along with the petroleum coke feed. The limestone is first calcinated
and decrspitated to become calcium oxide. The calcium oxide tormed reacts wiih SOz and

oxygan to form calcium sulfut€. Thes€ reactions occur r,within a narrou, temperatura range
of 760 to 900 "C [8]. lf the fumace temperature is below this range, limestone calcination
will nottake place, and there would be no calcium oxide to absorb SOa lf the temperature

exceeds the maximum lange, calcium oxide will start to lose its sulfur capture capability,
the calcium sulfate already formed will start to decompose, and SO2 will bs released. At

atrnospheric pressure, sulfur captur€ capability is severely hindered at temperatures
abov6 900 'C. The formation of So3 is proportional to the concentration of SO2 in the flue

gas. Since SO2 is removed by the cFB, So3 is not a concern with this technology.

Should the sulfur content in the fuel exceed 7 percent, it may be more economical to only
partially scrub the SO2 in the bed and remove the rest with a dry FGD system outside the bed.

r NO* emissions - Since NOx formation is a function of furnace flame temperature, the low

fumace temperature in the CFB boiler makes it an inherently low NOx producer' Further,

selective noncatalytic rBduction (SNCR) can be used with CFBS more effectiveiy than with
PPC boilers. Compared with an SCR required for the PPC boiler, SNCR results in lower
capital cost.

. Others - The biggest drawback with this technology is that it produces large amounts ol
solid waste (almost 1.5 to 2.0 times as much as PPC technology and 30 to 40 times as
much as CGCC technology)- Vvith very high sulfur content (7 to I percent), the quantity oJ
waste can b€ as much as 50 percent.of the amount of petroleum coke bumed lf local ash
disDosal cannot be accommodated at a reasonable cost, this technology may not b€
€conomically feasible. However, opportuniti€s may exist for selling the CFB fly ash as a
commercial by-product. In certain commercial applications, relatively high amounts of
unreacted limestone and lime inherently presenl in the ash have been found to be
advantageous.

7.3 PFBC boiler

The world's first commercial PFBC powar plant, Stockholm Energy's Vartan plant, went into
operation in 1990 [15]. lt employs two 250,000 kg/hr steam P200 modules and a 120 MW steam
turbine and is the main distict heating station for the Swedish capital. Other subsequent
commercial unib include the 70 MW units at Tidd in th€ U.$., Escatron in Spain, and Wakamatsu
in Japan [161. The largest PFBC unit under construction today, the 360 MW unit at Karita Power
Station in Japan, is expected to start up in late '1998 

['15]. All of these units are based on bubbling
bed technology and have been designed to burn coal or lignite. A 155 MW circulating bed PFBC
is due to start up in Florida in 2000. This unit will require a hot gas cleanup system that has not
been fully demonstrated commercially.

\,fvhile, in the long run, PFBC technology seems to otfer improv€d economics, smaller plant
footprint, reduced amount and environmentally more benign solid waste, and higher thermal
eficiency than its atmospheric CFB cousin, it is not considered as mature a technology as the
other three technologies, particularly at larger sizes. Also, its viability with petroleum coke fuel
has not been d€monstrated on a commercial scale.

7.4 CGCC technology

Vvhile gasification processes have been employed for more than 50 years for converting a variety
of hydrocarbons to syngas, the Ube Ammonia plant in Japan has th€ distinction of being the
oldest commercial unit operating with coke I171. Although originally d€signed for coal gasification,
the attractive pricing of coke in Japan resulted in a gradual change in feedstoc*. In 1996 Texaco
started up its own coke gasification facility at Texaco's El Dorado rsfinery near Wchita, Kansas,
USA. The gasification facility is designed to supply on+third ot the tuel needs of the refinory's
cogeneration plant of 35 MW and 82,000 kg/hr process steam [17].
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In mid-1997 the power island of Elcogas's 300 MW gasifica$on-combined cycle unit in
Pu€rtolano, Spain came on tine, initially using only natural gas- The first fring of the gasifier was
accomplished in December 1997. The '100 hour test is scheduled for April 1998, and the plant is
expected to go commercial in early 1999. This facility is designed to use a feedstock of 50
percent coal and 50 percent coke. Another CGCC unit on order in the U.S. is Star Refinery's
nominal 180 MW (excluding existing steam turtine) Delaware City repowering facility with
295,000 kg/hr of 41 bar process sieam, As a large number of other big units in the 250 MW
range that use bedstocks ranging from coal !o refinery residues have recently come on line or
are in tho d€sign stages, the gasific€tion tedrnology is coming of age. Further, this technology is
environmentally superior to the others discussed above. However, its higher capital costs
continue to bs an impediment to its use for povter generation only. Many proiects now being
considered are economically viable b€caus€ they cGproduce chemicals in addition to electricity
and steam. These higher value products can include hydrogen, carbon monoxide, ammonia, and
methanol. lncreasingly higher sutfur content in the fuel, tighter environmental regulations, and lhe
potental for synergistic economics through co-production of chemicals may tend to favor this
technology in lhe long run.

7.5 Technology summary

The author believes that in the near tem (next 5 years), the use of petroleum coke in pulverized
coal suspension boibrs will increase (assuming current price differential between coal and coke
holds) primarily as a co-firing or blending fuel. Even a modest '10 to 15 percent blending in large
plants can greatly increase petroleum coke consumption and put an upward push on petfoleum
coke price [10!. No gra$roots planb, ho'rvever, are expected to be built using PPC boiler
technology.

As far as CFB boiler technology is concerned, it is the most-chosen technology today. This is
evidenced by the fact that at least six petroleum coke-based units in the '150-265 MW range and
nine units in the 25-80 MW range are on order or in advanced planning stages in the U S. and
aoroao.

Japan will continue to be the leading ma*et for PFBC technology in the near term, driven
primarily by the fact that all fuels are imported and are, therefore, expensive, and environmental
regulatidns are very tight. To maks this technology compebtive, large 360 MW units are being
markeled. A unit of lhis size would consume close to 3,000 tonnes of petroleum coke per day lt
is highly unlikely that a petroleum coke-based PFBC unit of this size will be built in the near term
given the fact that there is currently no petroleum coke experienc€ with this technology,

Basicaliy, cokers arc employed in the rcfning value chain when, for environmental or other
reasons, there is no market for heavy residual oil. As heavy residual oil is an acceptable
teedstock for a gasifier, CGCC technology will be confined to countries like the U.S., where
petroleum coke is available in abundance. As the gasification process is expensive and energy-
intensive, its competitiveness in power production can only be realized when additional revenues
can be accrued ftom valuable co-products or when environmental offsets are available. Further,
there is no incentive to use syngas for pure power generation when opportunities exist to convert
it to other higher-value products more economically. Given this scenario, the near-term market
for CGCC technology strictly for power g€neration is likely to be limited.

8. Economics

The suitabitity and ecrnomics of a technology for a given project depend greatly on the
characteristics of the fuel, the applicable environmental requirements, and the geographical
location of the plant. For this analysis, the site was assumed to be in the U.S. Becaus€ the
capital cost, fuel cost, and O&M cost vary from site-to-site within the U.S. and abroad, sensitivity
anajyses were performed for the key variables to assess their impact on the levelized COE.
Further, because natural-gas-fired gas turbine combined cycle (GTCC) is the lechnology of
choice today due to its lower capital cost, higher thermal €fficiency, lower O&M cost, and lower
emissions, it, too, is included in this comparative analysis.

The major variables tor each technology, such as plant engineering, procurement, and
construction (EPC) cost; plant heat ratei construction schedule: and assum€d O&M costs, are
included in Table 3. Financial model assumptions are listed h Table 4-
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8.1 Financial model result

Figure I shows the levelized COE as a funetion of fuel cost. As can be seen from this figure,
levelized COE with CFB boiler technology is about 2 mills/k\/vh less than the PPC boiler, about 6
millvkvvh less than the PFBC, and about I mills/k\M less than the cccc. Because a 3-4
mills/kwh variation is within the accuracy of this study, a projact-specific analysis is
re@mmended, with due consideration for the applicable emission tequiremenG. In addition, if
project-specific opporlunities exist for ancillary rcvenues from such source3 as CFB ash or
chemical co-products lrom syngas, project economics may be significantly impraved. Table 5
provides the sensitivity analysis. lt shows how much change is required in 6ach key parameter to
change the levelized COE by 1 mill4 /vh.

8.2 Comparison between GTCC and CFB boiler

Further, Figure I shows that even if coke is free, CFB (and other technologies) can compete with
gas-fuel-based GTCC technology only when the price of gas is greater than $2.30/GJ. Thus, in
gas-producing regions of the world wher6 fuel cost is below, say, $ZGJ, petroleum coke i5
generally not a viable fuel. However, for gasdeflcient regions of th€ world where gas has to be
imported as LNG at around $4iGJ, petroleum coke, even if imported at $1.30/GJ ($3giton), can
compete effectively, assuming there are no environmental barriers to getting a petroleum coke'
based olant Dermitted.

Integrating coker and power generation facilities can enhance th€ overall project economics
through the use of common systems and facilities and nonmanual construction staffing-

9. Conclusions

A detedoration in the quality of dude oil and improvements in oil refining teshnology have led to
increased production of petroleum coke. The mismatched supply and demand situation has
caused the price of petroleum coke to drop, and exp€rts predict that this situation will continue for
the noar-term. This has cr€ated an opportunity for increased us€ of petroleum coke as both a
primary and a co-firing tuel for power generation. Today four technologies are available to
successfully use petroleum coke. The otdest proven technology, th€ PPC boiler, is not favored by
plant operators because of the high€r capital and O&M costs of the environmental control
equipment. The PFBC technology, while very promising, is still at a demonsltation stage, has no
experience with petroleum coke, and is currently not competitive. Petrol€um-cok+based
gasifcation technology, which is the most environmentally fri€ndly, is only in the early stages ot
deployment. For power generation only, i.e., without value-added chemical co-production, it is
cunently not competitive. The CFB technology has gained widespread acceptance in the last 10
years, provides suffcient experience in burning petroleum coke, and can effectively compete with
gas-fired combined cycle technology, Petroleum coke's low cost can ofEet the increased capital
cost associated with burning it in a CFB, For regions of the world where gas prices are
substantially higher than $2.30/GJ, petroleum coke can be competitive and is a viable alternative
iuel. Securing a long-term supply agreement at a competitive price inclusive of transportation
cost is the real challenge.
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Tabls 1: Typical propertios of delayed petrolaum coke
(Ultimat€ Analysis as Received, Weight %)

Constituent Averago Range

Carbon 79.74 75.0 - 86,0

Hydrogen 3.0 - 3.6

Nitrogen 1.61 1 . 3  -  1 . 9

Sultur 4.47 3.4 - 5.3

Ash o.27 0.0 - 0.6

Oxygen 0.00 0.0 -  0 .1

Moisture 10.60 5.5  -  15 ,0

HHV, MJ/kg 29,3 - 33.7

Ash Proo€rties. ppm Averaoe Range

Vanadium <2,000500 - 2,000

Nickel 250 - 450

lron 84 50 - 250

Volatile Matter, % 1 0 8 - 1 6

Table 2: Advantages and disadvantages of petroleum coke as a boilet tu€l

Parameter Advantages/Disadvantages

High Heating Value . Results in lower handling cost per GJ
. Bl€nding improves combustion ofsubbituminous coals

Low Volatile Matter Has possible ignition probl€ms

May require supplemental fuel

Low Ash Content . Reduces ash handling cost

High Vanadium/Other
Metals

. May make fly ash more saleabl€

. Leads to deposits and corrosion problems

High Sultur Contsnt r Inhibits ability to me€t SOz emissions Producss large amount of
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Table 3: Maior plant varlables

Notes:
1. Plant output: PPC boiler and CFB boiler plahts (pure Rankine cycles) can be designed icr any
desired output- GTCC, PFBC, and OGCC plant size will vary with lhe selected gas turbine which'

in turn, is affecled by the generation frequency (50 vs. 60 Hz),
2. Assumed EPC cost could vary from -10% to +30%, dep€nding on the geographical location of
the sit6 in th€ U.S. or abroad. PPC boiler cost includes an SCR, an electrostatic precipitator' a
wet scrubber, and a wet precipitator to comply with U.S. emission fequirements. For PFBC' it is

assumed that three P20O boiter modules and a single steam turbine would be used
3. Levelized o&M costs in mills/kwh ($1 = '1000 mills) for the petroleum-coke-bas€d plants have

been assumed to be the same as listed in reference 18 even though different tuels and
emissions reouirements are involved, No credits have been taken for any co-products from

CGCC, as the primary purpose is power generation.
4. The heat rate ior the CGCC is based on a quench gasifier, which is gen€rally appropriate for

low cost Detroleum coke.

Table 4: Financial model essumptions

Table 5: Sensitivliy analysis for CFB

Parameter A Change of Wll change levelized COE by:

EPC Cost $45/tW 1 milu'k\/vh

Heat Rate 2000 kJ/kV$ with $0.5/GJ tuel 1 millikvvh

1000 kJ/k\ /h with $1.o/GJ tuel l millik\/vh

o&M 1 milvkvvh 'l milu'k\/vh

Fuel $Ytonn€ l mill/k\M

Capacity Factor 4 percent 1 milykvvh

solid waste and may lead to high disposal cost
Leads to acid dew point problems

r Reduces pulverizing and maintenance costs

Param€t6r GTCC PPC Boiler CFB Boiler PFBC cGcc

Plant Output (MW net) 250 250 250 250

EPC Cost ($/kW) 350 950 850 1 '150 1200

Heat Rate (kJ/kvvh) 7200 10,000 '10,000 9400 9400

Construction Schedule (months) 20 30 30 36

Levelized O&M (mills/kvvh) 1 1 1 1 12

1. Plant commercial operation date is year 2001.
2. General inflation is 2.5 percent/year, Fuel escalation over general inflation is

0.5 percenUyear for natural gas and 0 percent/year for petroleum coke.
3. Proj€ct economic lifa is 20 years.
4- Discount rate is '12 percent nominal.
5. Equity share is 30 percent.
6. Return on equity (after tax, nominal) is 15 percent.
7- Interest on term debt (blended rate) is 8.5 percent,
8. Plant capacity factor is 85 percent.
9. The listed plant heat rate is in high heating value (HHV).

10, Limestone cost @ $16,so/tonne is included in the O&M costs.
'I 1 . Total project costs include typical Ownefs costs, such as project development and

closing costs, construction insurance and taxes, generaladministration' constructaon
period costs (interest during construclion), and working capital, etc.
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Flg. I L€velized cost of elsctticity versus fuel cost

Ltr]

Summary

Increased use of heavier grades of crude, coupled with technological advances in oil refining
processes, has led io incr€ased supplies of petroleum coke This imbalance in supply and
demand has resulted in a decline in the price of petroleum coke, thus making it an attfactiv-e tuel
tor power generation. While it has high l.ieat density and low ash content, which are good, it also
coniaini tige amounts of sulfur, van;dium, and other heaw metals and has a low volatile matter
content. which Dose some technical and environmenial challenges.

Four power generation technologies that can use petroleum coke as a combustion fuel are:

. Pulverized petroleum coke (PPC) boiler

. circulating fluidized bed (CFB) boiler

. Pressurized ffuidizedb combustion (PFBC)
I coke gasification combined cycle (CGCC)

Some of these technologies have more Proven experience with petroleum coke than others' The
eionomics Jeactt tec[nology depend on the characteristics of the fuel, regulatory emission
requirements, other site-specifit paramete|s, and the market for co-products, if any-

For the data assumed for this case study, the cFB boiler results in the lowest levelized cost of

"f""iri"ity. 
lmuJ 

" 
hreshold price of niiural gas, petroleum coke is a competitive and viable

iuei sliuring a long-term supply contract for petroieum coke at a discounted price is key to a
viable project with any ot the four technologies
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American Bottom Gonseruancy
P.O. bx 4242, FalMew Helgfrts, lL 62208

ab@praldenet.orgi

June 16, 2007

Ms. Rachel Doctors
Hearing Officer
Illinois EPA

Via email Racbe[.doctors@illinois.gov

Re: ConocoPhillips Wood River CORE Public Comments

Dear Ms. Doctors:

In our rush to submit public comment by t}e June 15 deadline, we inadvertenily omitted some
documents and comments on the ConocoPhillips (COP) Wood River Coker and Refinery
Expansion (CORE) draft permit. We ask tlat you accept this additional public comment, which
should arrive at ths offices of the Illinois EPA at the same time as if we had submitted them by
the Friday midnight deadline and sooner than if they had been postrnarked and mailed by the
deadline.

We appreciate that you extended the deadline by a week, but as we indicated in our request for an
extension, there are thrce extremely complex permits and citizens were prejudiced by the short
comment period. Because the comment would arrive at the IEPA office at the sarne tim€ as
comments emailed at midnight and even before comments postmarked by midnight Friday, June
15, there should therefore be no prejudice to ConocoPhillips. (We note that construction ofthe
pipeline that would carry bitumen from the tar sands in Alberta, Canada, to the Wood River
refinery for this project has not yet been authorized by the federal govemment. It is still in the
draft Environmental Impact Stat€ment phase of permitting.)

Should IEPA not agree to evaluate the cumulative impacts to air quality ofthe refining oftar
sands and the use oftar sands-derived fuel on air quality as we requested in our earlier comment,
we request that IEPA consider alternatives to the COP proposed process; i.e., primary upgrading
by combined hydrocracking, hydrotreating and smaller coking units rather than relying primarily
on delayed coking and hyilrctreating as planned. Hydrocracking is a more sophisticated and
modem process that, in tandem with smaller cokers and aggressive hydrotreating, would produce
cleaner fuels, vrith less waste petroleum coke by-product. The combined hydrocracking-coking-
hydrotreating process would also produce considerably more usable refined light products for the
company. According to sources we have consulied, thermal coking without the hydrocracking
step results in 65-70 per cent conversion rate to usable product as opposed to a much higher 85-
92 per cent conversion rate fiom combined hydrocracking/after-coking,ihydrotreating.

Tar sands are higher in cycloparaffins and aromatics and emit more particulates. We believe that
the addition of a hydrocracking step-as used to great success in Canada-would result in lowei
emissions from the refinery and ftom tailpipes in the areas where the fuels would be used. This is
especially important in the Greater St. Louis,Metro East area, which is nonattainment for botl
ozone and fine particulat€s. Our region would be impacted not only by dirtier diesel and gasoline



tailpipe emissions but also ftom commercial and military aiation fuel emissions. We sit just
under the takeoff and landing path for Lambert International Airport in St. Louis and are home to
Scott Air Force Base in Belleville. The change from using sir giant cokers as planned to a
hydrocracker and smbller cokers would results in both substantially lower refinery emissions and
water usage and pollution.

We also assume lhat ConocoPhillips would want to maximize its product output even though the
combined hydrocracking-coking process would be more expensive than the older, cheapel
simple coking method. It is our understanding that the entire cost of the refinery expansion can
be written offby ConocoPhillips for state and federal tax purposes. Fullv halfofthe entire cost
ofthe expansion can be written offtle very first vear it is in operation. See Attachment ABCI-
2005 Energy Tax Incentives Act (title XIII ofthe Energy Policy Act of2005), Section 179C. In
addition, the hydrocracker should qualiff for Illinois pollution control 1ax subsidies and perhaps
even sales tax exemptions.

We also note that in the current Senate Finance Energy Bill Tax Title, reponed out of committee
on iune 14, 2007, ConocoPhillips would be allowed to collect a $l per gallon subsidy for
renewable diesel fue1 for the first 60 grillion gallons produced and 50 cents a gallon fo{ overy
additional gallon. That is a substantial source ofpotential revenue for the company.

We also ask that you consider requiring ConocoPhillips to gasifu its coke rather than shipping it
to local utilities and that you require tle strictest of controls on the gasification process and on the
consumption of the syngas produced by that process which is used to displace consumption of
natural gas as a plant fuel and source ofhydrogen to make clean fuels.

ConocoPhillips can well afford tle best available technologies and controls at the Wood River
rehnery. According to information on its website, www.conocophillins.com, its net income last
yeat vtas $15.6 billion with a 26.5 per cent retum to shareholders. In the first quader of 2OO7,lhe
company had a net income of $3 . 5 billion. Gasoline prices have been at historic highs and afe
predicted to go much higher. The cost per barrel of Canadian tar s?rnds will be considerably iess
than conventional crude, although it is unlikely to cost consumers less at the pump, rezulting in
even higher profits to those companies using the cheaper, dirtier feedstock.

Electing a process that would produce more product would also help to deflect criticism leveled
at big oil companies that they conspire to restrict supplies. (And although outside the purview of
IEPA and this permi! increasing the size of the proposed pipeline from Alberta, Canada to
ConocoPhillips' Wood River refinery from 30 inches to 36 or even 42 inches would also help
increase supply, alleviate fuel shortages and further blunt critics' claims of supply manipulation)

We also bring your attention to several papers obtained from the Lake Michigan Air Directors
Consortium (LADCO) website (vlryw..lad9e.olC): Midwest Regional Planning Organization
(MRPO) on Petroleum Refinery Best Available Retrofit Technology (BART), (Attachment
ABC2), and Attachment ABC3, an MRPO White Paper on Candidate Control Measures for
Petroleum Refineries. Information about the ConocoPhillips Wood River Refinery indicates
inconsistencies refen€d to in Julia May's co(nnents and discrepancies between reported
erissions and permitted emissions.

Thank you for your consideration of these additional comments.



t Sincerely,

X6athy -turlffia

Kathy Andria
President.

Attachments


