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EXECUTIVE SUMMARY

Earthjustice submitthis petition on behalf of petitioner organizations listed herein who
are concerned about thealtheffects of toxic air pollution emitted by oil and gas wells on their
members and the communities they serve around the United States.

Hazardous air palitant( i H A émis3ions from oil and gas wetlsreaterpublic health
in manyareaghroughouthe United StatesThenumber of oil and gas welis and near towns
and citieshas growrswiftly in recent yearand is expected to continte expand As of 2011,
oil and gas wells in the U.S. numbered more thaa miion, and as many as 45,000 new wells
are expected to be drilled each year through 20&shnological developments, such as
horizontal drilling and hydraulic fracturing techniques, have albthe industry to reach oil and
gas reserves that were previously considered inaccesBibier oil and gas shale plays
including the Marcellus, Haynesville and Barnett gas plays and the Bakken, Eagle Ford and
Monterey oil playd that were once cortéred impossible to access, are how expected to
produce hundreds of trillions of cubic feet of natural gas and tens of billions of barrels of oil.

This oil and gas expansion has brought drilling activities closer to heavily populated
areas, includinghe Dallas/Fort Worth, Rtsburgh Denver, and Los Angeles metropolitan
regions, placing drill rigs near homes, schools and workplaces and posing an ever increasing
threat to public healthlf this development continues predictedmorecommunitieswill face
greater toxic air emissions and associated Bammost notably fronemissions aivell sites

Oil and gas wells and their associated equipment release hazardous air pollutants,
includingn-hexane, benzene, toluene, ethghzene, xylenes, formaldehydephthalene,
acetaldehyde, methanahrbonyl sulfide, ethylene glycol, and 2 2#nethylentanemethylene
chloride, among othersToxic pollution from oil and gas production is emitted not only at the
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wells during drilling, completion and flaring, balso from compressors, condensate tanks, gas
sweeteningquipmentstorage tankgroduced waste water impoundmerasdleaks

throughout the procesdn addition, hydraulic fracturing uses a number of toxic chemicals that

can be released into the air and water, yet manycicals and the amounts in which they

are used anthay bereleasdar e undi scl osed due to iressdustryos

The toxic pollutants emitted by these operatipresent health riskwhen people are
exposedincluding increases in cancer risk, heightened risk of developmental disorders in
children, and risk of respiratoharm? As oil and gas development téees the urban interface,
the public health threats are compounded further by exposures to existing industrial toxic
pollution. Already, residents living close to oil and gas well facilities have documented health
problemsin their communitie$ some of vhich are consistent with exposures to hazardous air
pollutants Continueduncontrolled toxic pollution from oil and gas productmeates serious
healththreats irmetropolitan areas across the country

Despite widespread awareness of the rapid expamsidomestic oil and gas production,
health concerns about the increased number of Walls not been adequately addresdéader
E P A dusent regulatios forthe oil and gas sector (which do not directly regulate toxic
pollution coming fromoil and gaswells or set necessary protections for people living near them),
it is estimated that | ess than 10 percent of
will be reduced.Yet, technology that is available and already in use at seetie can reduce oil
and gas well emissions, including green completioltsed loop systems, vapor recovery units,
and capping or reductions in flaring.

To protect public healthhis petition urgntly request&PA to exercise its authority
under theClean Air Act to list oil and gas wel{and associated equipmetagated in the
appropriate geographical aressarea sourceandset limits on hazardous air pollutant
emissiondrom oil and gasvells andassociate@quipment in accordanedth 42 U.SC. 88
7412(c), (d), (k), and (n)(4)(B). EPA has the
oil and gas production wells located in any metropolitan statistical area or consolidated
metropolitan statistical area with a population in excedsroiilion if the Administrator
determines that emissions of hazardous air pollutants from such wells present more than a
negligible risk of dverse effects to public headtbnder section 112(n)(4)(B) of the Act, 42
U.S.C. § 7412(n)(4)(B)This authorityembraces not only regulation of wells themselves, but
al so a broad cl ass of haadefmed tiinalddeamosgt gllui p ment o
productionrelated facilities leading to the point of custody trandfer.

EPA also has a responsibility under the Clean Air Act to protect people fromatoxic
emissions nationwideand under section 112(n)(4)(Bmust do so Indeed, EPAas the
authorityto take the important and necessary action of designating oil ancetiass area
sources and settirgiandardso limit toxic pollution released from these faciliti@ddoing so
would be consistent witthe Secretary of Energy AdvisoryBoard r ecommendat i ons
fiMeasures should be taken to reduce emissions of airguiitozone precursors, and methane
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as quickly as practicablelhe Subcommittee supports adoptionmigbrous standards for new

and existing sources of . air toxics, ozone precursors and other air pollutants from shale gas

oper atlhhis2812 fate of the Union Address, President Obama promised that his
Aadmini stration will take every...pvatsostipuitihge act i
the health and safety of our <citizens at risk

The evidence presented in this petition jdes a clear basis for EPA to conclude that the
Clean Air Act section 112(n)(4)(B) test is met. Substantial numbers of oil and gas wells exist in
section112(n)(4)(B) areas, emitting large amounts of hazardous air pollutants on a daily basis.
People livhg in the relevant areas need health protection from oil and gaseedlase such
emissions pose a risk to public healome of the dcumented health effects of theany types
of HAPs emitted during oil and gas production include incredasksd ofcancer, respiratory
diseases, and birth defects, among othEl&Ps are of particular concern in the areas covered
by section 112(n)(4)(B) because now more than ever, people and sources of emissions are
concentated in the same geographic area leadiraptmcreased likelihood anultiple
exposures.n addition, children, pregnant women, the elderly and individuals with underlying
health problems, such as respiratory and cardiovascular disease, are particularly vulnerable and
at risk from exposure tdAPs.

EPA also has a duty to establish robust emission standards for oil and gas production
wells and their associated equipment in accordance with Clean Air Act sections 112(c), (d), and
(k). For example,sch regulatiorwould advancéhe purposes afections 112(c)(3) and 112(k)
which direct EPAO0 establish emission standards for sources that acfor8@ percent of each
of the 30 HAPs that represdaht greatest threats to public health in urban ar€éasadequately
address the health risk ofajor oil and gas development expansiosestion112(n)(4)(B) areas,
and to follow upon EPA precedent in promulgating emission standards for area source categories
such as chrome platers, secondary lead smelters and halogenated solvent cleaning, EE&tA must
HAP standards for oil and gas well area sources pursuant to section 11@ph2)yequiring
At he maxi mum degree of reduction in emissions

In sum,EPA must act now to proteptiblic healthby requiringthatoil and gas wellsn
the coveredtatisticalareagmeet limits on the amount of toxic air pollutitrmat they may emit
i nto | ocal cRorsuantto the Adreirssérativee Procedure ActJ.S.C. § 553(e)
and the Clean Air Acd2 U.S.C. 88 7412(n)(4)(By412(c) 7412(d) and 7412(k)Petitioners
file this Petition forListing andRulemaking and respectfully request tB®A exercisdts
authority to:

(1) List an area source categarfyoil and gas production wel{snd assoeited
equipment)ocated in metropolitan statistical areas and consolidated metropolitan
statistical areawith a population in excess of one millicand

* SECAr OF ENERGY ADVISORY BOARD, SHALE GAS PRODUCTION SUBCOMM., 90-Day Report, 6 (Aug.
18, 2011), http://www.shalegas.energy.gov/resources/081811 90 day_replopdffiftaereinafte®0-
Day Repoti



(2) Setemissiors standards for oil and gas production wédlad associated equipment)

within the nevly listed area source category in accordance with 42 U.S.C. 88 7412(c)(2)
7412(d)2)-(3),and 7412(k) t hat require the fimaxi mum ach
reduction

Petitioners hereby requdbiat EPA take public comment on the issues raised herein and
issuea substantive response to this petition within one hundred eighty (180) calendar days.
Given the urgent threats to public health posed by unregulated oil and gas well emigsions
urge ERA to giveprompt consideration to this petitioin addition to the important protections
requested by this Petition, Petitioners urge EPA to put in place comprehensive, clean air
protections addressing the full suite of harmful air pollution from thanallgas sector.

* % %
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Petitioners are national and locanprofit organizatios with over one million members
and supporteraho have an interest secuing and strengtheningegulatory safeguards to
protect communities and ecosystems from the significant toxic pollution emitted by oil and gas
developmentPetitioners include organizations that hétveusands of membewgho live, work,
and enjoy outdoor actitrtes and recreatiothroughout the United Statdacluding in satistical
areas covered by Clean Air Agt112(n)(4)(B)hat contain or are expected to contaiirand gas
wells and associated equipmént

B. Thousands ofoil and gas production wells are located ithe areas covered by
section112(n)(4)(B)

In recent years there has beesuggein oil and gas production across the United States
The number of oil and gas wells in the UeSceeded..04 million as of 201" andis projectedto
grow steadily for at least a few more decades, with increases of aroundi B6,000 natural
gas wells and 9,000,000 oil wells expectegach yeathrough20352 The growth in the
industryis so significant thathe U.S. Departeant of Ener gy és Ener gy | nf

® For example, this is a sampling of Sierra Club membership in some of the counties that meet the section
112(n)(4)(B) criteria: Fresno County, GAL,238 members; Kern County, GA32 members; Los
Angeles County, CA 29,877 members; Madera County, CR44 members; Weld County, Q250
members; Cooke County, TiX29 members; Dallas County, TiX2,304 members; Denton County, TX
578 members; Ellis County, TX70 members; Harris County, TiXx3,479 members; Hood CountyX i

51 members; Johnson County, TX¥1 members; Palo Pinto County, TXL7 members; Parker County,
TX T 99 members; Somervell County, TX/ members; Tarrant County, TiXL507 members; Travis
County, TXi 3,418 members; Wise County, TX33 members; Aégheny County, PA 3,041

members; Bucks County, PA1,481 members; Chester County, PA,572 members; Delaware County,
PAT 1,371 members; Montgomery County, P&,453 members; Philadelphia County, PA,999
members; Caddo Parish, liAL51 members; @8mont County, OH 31 members; Knox County, OH

86 members; Licking County, OH230 members; Mahoning County, @208 members; Stark County,
OH1 370 members; Summit County, GHL,015 members.

® SeeU.S.DEPIT OF ENERGY, U.S.ENERGY INFO. ADMIN ., U.S.Crude Oil, Natural Gas and Dry
Exploratory and Development Wells Drilled,
http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=E_ERTWO0_XWCO0_NUS_C&f=A (the
number of crude oil, natural gas, and dry exploratory and developmental wells drilled fror(2®00
surpassed the number drilled from 19999 by nearly 60 percent).

’ SeeU.S.DEPOT OF ENERGY, U.S.ENERGY INFO. ADMIN ., Annual Energy Review 2011, 123, 185 (Sept.
2012)available athttp://www.eia.gov/totalenergy/data/annuakhowing 536,00@roducing oil wells and
504,000 producing gas wells)

8SeeBob Weinhold The Future of Fracking, New Rules Target Air Emissions for Cleaner Natural Gas
Production 120(7)ENVTL. HEALTH PERSPECTIVESA272, A274 (2012)available at
http://www.ncbi.nim.nih.ga/pmc/articles/PMC3404676/pdf/ehp.23Q72.pdf (citing EPARegulatory
Impact Analysis: Final New Source Performance Standards and Amendments to the National Emission
Standards for Hazardous Air Pollutants for the Oil and Natural Gas Ind@s&¥ tbl. 213 (Apr. 2012),
Document ID No. EPAHQ-OAR-201005054544 [hereinafteRIA]).

7



Admi ni str at i oedthattheBJhiteédStategpmldpjoducetmore petroleum and
natural gas than any other nation in 2013, surpassing Russia and Saud? Arabia

Recenttechnological developnmés in the oil andjas industr§ most notablyhorizontal
drilling andhydraulic fracturing  &racturingotechniqued have enabled this growth by
allowing companies to extract previously inaccessible oil and gas resdfirEés.estimates that
overall, due taoecently devealped techniques, at least 750 trillion cubic feet of shale gas and 23.9
billion barrels of shale oil are now technically recoverable in the United Staféais far EPA
estimates that 11,400 new wells &recturedeach year, while 1,400 existing wells age
fracturedto stimulate productiof? In all, EIA estimateshatthe total number of potential wells
from U.S. shale gas plagsonecould number around 410,722, while the total number of
potential wells fronfitightd or&hale)oil plays could be aroun2l9,729"3

Hydraulic fracturingechniques have already led to a noticeable increase in natural gas
production, which in 2011 reached record leVél#\lthoughthere were just ove300,000wells
producing primarily natural gas in 1999, there are nwer500,000 in operation in at least thirty
states> Shale gas plays in particul&|A has predictedarelikely to bethe largest contributor
to the projected growth in domestic natural gasduction, and by 2D are expected to account
for 50 percent of U.S. natural gas productf8n.

Similarly notable increasdsave also occurred rude oil productionlargely due to the
use of horizontal drillingindfracturing'’ Since September 201W.S. oil production has
increased by more than 9000 barrels per day. As the EIA recently notedJ.S. crude oil
production averaged almost 6.5 million barrels per day in Septembert@®1fighest volume

° SeelU.S.DEPAT OF ENERGY, U.S.ENERGY INFO. ADMIN., Today in Energy U.S. Expected to Be
Largest Producer of Petroleum and Natural Gas Hydrocarbons in 2013 (Oct. 4, 2013),
http://www.eia.gov/todayinenergy/detail.cfm?id=13251#.
12y.S.DEPST OFENERGY, U.S.ENERGY INFO. ADMIN ., Review of Emerging Resources: U.S. Shale Gas
%nd Shale Oil Plays, 4 (Jul. 2011) [hereinaliEk I].

Id.
12RIA, supranote 8, at 316, tbl. 33.
13 U.S.DEPSr OF ENERGY, U.S.ENERGY INFO. ADMIN ., Annual Energy Outlook 2012, 58 tbls.-16 (Jun.
2012),available athttp://www.eia.gov/forecasts/aeo/pdf/0383%282012%29.fufreinaftelEIA II].
! Seel.S.DEPOT OF ENERGY, U.S.ENERGY INFO. ADMIN.., U.S. Natural Gas Gross Withdrawals,
http://www.eia.gov/dnav/ng/hist/n9010us2a.htm.
!> Seel.S.DEPGT OF ENERGY, U.S.ENERGY INFO. ADMIN., Number of Producing Natural Gas Wells,
http://www.eiagov/dnav/ng/ng_prod_wells_s1 a.htm (updated Jan. 7, 2013).
18 U.S. DEPST OFENERGY, U.S.ENERGY INFO. ADMIN ., Annual Energy Outlook 2013 with Projections to
2040, 79 & tbl. 91 (Apr. 2013), http://www.eia.gov/forecasts/aeo/pdf/0383%282013% 2@ pdilso
U.S.DEPGr OF ENERGY, U.S.ENERGY INFO. ADMIN., World Shale Gas Resources: An Initial Assessment
of 14 Regions Outside the United States, http://www.eia.gov/analysis/studies/worldshalegas/
1" SeeU.S.DEPOr OFENERGY, U.S.ENERGY INFO. ADMIN., Today in Enggy - U.S. Monthly Crude Oil
Production Reaches Highest Level Since 1998 (Dec. 4, 2012),
PBttp:/lwww.eia.gov/todayinenergy/detaiI.cfm?id=9030.

Id.


http://www.eia.gov/forecasts/aeo/pdf/0383%282012%29.pdf

reachedn nearly 15 year$® This is in part becaudeacturingtechniques have been increasingly
applied toconventionalvells toboostproductivity.

As the U.S. domestic energy outlook transforms, so do landscapes in many areas of the
country. People living in heavily populated asehat have been exposed to little, if any, drilling
activity in the past are now seeing drilling rigs pop up near their homes, schools, and workplaces,
as the locations of shale basins around the country trigger the placement of new oil and gas
wells® In the U.S., the largest shale gas plays are projected to be the Marcellus in the Northeast
(410.3 trillion cubic feet, 55 percent of the total), the Haynesville in the South (74.7 trillion cubic
feet, 10 percent of the total), and the Barnett in the Sash(43.4 trillion cubic feet, six percent
of the total)?* Map 1 (attached) shows teignificant overlap between tl@proximate
locations of shale basins in the lower 48 statespopulation centefé The largest shale oil
plays are expected to beetBakken in North Dakota (3.6 billion barrels), the Eagle Ford in
Texas (3.4 billion barrels), and the Monterey Shale in California, which may hold as much as 64
percent of the total shale oil reserves in the continental United States (over 15 billes) Barr
Moreover, & illustrated in Map 2 (attached)) and gas drilling is already occurringamumber
of highly populated areas across the country, including many areas covered by CAA §
112(n)(4)(B)**

Examples from around the counthystratetheimpact of thee numbersn public
health The followingexamples in the states of California, Colorado, Pennsylyaaias,0hio
and Louisiana shovarge numbesof oil and gas wellsand other sources associated with well
activitiessuch agxploration, drilling, flaring, compression and waste water impoundments,
emittinghazardous air pollutantery neardensely populatedommunities.Peopleliving in
these exampleountiesand other statistical areas coveuedler section 112(n)(4)(Bjould
receive the fulhealth protectiothatEPA has authority tgrovide Information about oil and
gas wells from thesexampe countis , when vi ewed i msubbkegugiit of t hi
information onthe health effectshat can be&ausedy oil and gas well emissiondemonstrate
that oil and gas wells pose health risksuchareagcovered by § 112(n)(4)(B) hat ar e fAmor
than negligiblé and that warrant regulation under 8 112(HPA thereforanustregulatesuch
wells as anfiareasourc® category as authorized by § 112(n)(4)(B) and required by § 112(c)(3)
EPA must protect communities in the following areas and all other parts of the country covered

d.

2 See, e.g.Ronald D. WhiteGreasing the Wheels of An Urban @itilling Boom, L.A. TIMES, Sept. 14,
2012, http://articles.latimes.com/2012/sep/14/busineBsdaliforniaoil-drilling-20120914; Asher Price,
As Urban Gas Drilling Expands, So Do Health ConceA13STIN AMERICAN-STATESMAN (June 12,
2010), http://www.statesman.com/news/news/staggonalgovt-politics/asurbanrgasdrilling-expands
so-do-healthconcern/nRtZX/.

?LEIA 1, supranote 10, at 4.

?2Seel.S. Shale Plays and Population Centers (attached as Map 1 in Apperste B)sdJ.S. DEPOT

OF ENERGY, U.S.ENERGY INFO. ADMIN., Lower 48 StateShale Plays
http://www.eia.gov/oil_gas/rpd/shale_gas.pdf.

2 E|A |, supranotel0, at 4.

24 Seel.S. Oil and Gas Wells and Population Centers (attached as Map 2 in Appendix B). Section Il.A.2
of this Petition describes the statistical areas covered by this provisionerdetarl.
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by CAA § 112(n)(4)(B).As noted in part I.C.2 below, individual states (inclgdgome of those
identified here) have begun to recognize sonth@harmful effects that well emissions pose to
surrounding communities by requiring measures to reduce some emissiareaibuall states
have yet taegulatetoxic air pollutionas neede to protect public healthnd current national
scale oil and gas well standards are not adequate.

1. California

The State ofCaliforniats Department of Conservatipbivision of Oil, Gas &
Geothermal Resources (DOGGR) oversees thiendrioperation maintenancgplugging and
abandonment of gihaturalgas and geothermal wells in Californievhich in 2011 produced
approximately 200 million barrels of oil and 255 billion cubic feet ofaas of 2011, there
were over 54076 producing oil and gas Win the statd located in over half of Californéa
countie$ and another 881 wells were drilled in 201%

As shown in Map 3 (attachedkg\eralof the mostenselypopulatecareasn
Californiad including Los Angeles Countyhe most populated county in theS.0 alreadyhave
large numbers afil and gas production wellgithin their borders’ Although historically most
oil and gas production in Californfesbeen fromficonventionad sourcesoil and gas reservoirs

% A nonexclusive list of example counties in California that meet the section 112(n)(4)(B) criteria under
OMBO0s current delineations for MSAs and CSAs incl
Costa County (27 active wells), Fresno Cyuil,963 active wells), Kern County (42,159 active wells),

Los Angeles County (3,751 active wells), Madera County (12 active wells), Monterey County (609 active
wells), Orange County (1,036 active wells), Sacramento County (128 active wells), San Beniip C

(22 active wells), San Bernadino County (18 active wells), San Mateo County (11 active wells), Santa
Clara County (13 active wells), Sutter County (299 active wells), Ventura County (1,708 active wells),
and Yuba County (1 active wellseeCAL. DEPGr OF CONSERVATION, DIV. OIL, GAS & GEOTHERMAL

REs., Producing Wells and Production of Oil, Gas, and Water by Coug11,
ftp://ftp.consrv.ca.gov/pub/oil/temp/NEWS/Producing_Wells_OilGasWater_11QseCE OFMGMT. &

BUDGET, EXECUTIVE OFFICE OF THEPRESIDENT, OMB BULLETIN NO. 1301, REVISED DELINEATIONS OF
METROPOLITAN STATISTICAL AREAS, MICROPOLITAN STATISTICAL AREAS, AND COMBINED

STATISTICAL AREAS, AND GUIDANCE ON USES OF THEDELINEATIONS OF THESEAREAS (Feh 28,2013)

[ A OMBLLETIN 13-019], available at
http://mww.whitehouse.gov/sites/default/files/omb/bulletins/2013@1pdf Most of these counties

would also meet the 112(n)(4)(B) criteria under the delineations in place when the provision was enacted.
Seel.S.CENSUSBUREAU, METROPOLITANAREASAND COMPONENTS 1990wITH FIPSCoDES(June 30,
1990),available athttp://www.census.gov/population/metro/files/lists/historical/90mfipgdrty

Madera and San Benito are not shown as part of an MSA or CMSA).

% producing Wells and Production of Oil, Gas, and Water by Cau@fy11, supranote 25:CAL. DEPOT

OF CONSERVATION, DIV. OIL, GAS & GEOTHERMAL RES,, 2012 Preliminary Report of Califora Oil and

Gas Production Statistica (April 2013),
ftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2012/PR03_PreAnnual_2012.pdf.

?" SeeCallifornia: Oil and Gas Wells, Shale Plays and Population Centers (attached as Map 3 in Appendix
B); Producing Wells an®roduction of Qil, Gas, and Water by Count2011, supranote 25(in 2011,

Kern County had 42,159 producing wells, Los Angeles County had 3,751 producing wells, and Orange
County had 1,036 producing wells).
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that requre unconventional recovery techniques, suclrasturing are expected to greatly

expand in the state in the near futuPecording toEIA estimatesthe massiveMonterey and

Santos shale formationshich underlie 1752 square miles in the San Joacama Los Angeles

basins in Californigare estimated to holass much as 64% of the nat@rshale oil reservés

between 13.7ra 15.4 billion barrel® As oneindustryconsultantecently explained, they are

Aj ust getting startedo wredictingtbatiitihleirreg win |t hbee M
drilling as tHRey possibly can do. o

Althoughmuch information has not been disclosed pubbdigut the extent dfydraulic
fracturingthat is taking placen California° residents of the stateve already expressed a great
deal of public concern ovés potential health and environmental impattDneexample is
Inglewood Oil Field, located in the Baldwin Hills neighborhood in southwestern Los Angeles
County. This more than 1,008cre olil field is closely surrounded byommunity of over
300,000 peoplé&

Overall, as th&Vestern States Petroleum Assamnreports, the number of wells that
had beerracturedin California as of 2011 was 628and aof August 2 2013 awebsite titled
fFracFocu8 listed 1,045wells that have beefracturedin Californiasince January 1, 201
These numbers awluntarily reported by some oil and gas operat@sen the voluntary
nature of this reportinghese figuresikely underestimate the full extent of hydraulic fracturing
in California Moreover, no number can fully represent the human imdetdditional drilling
in such a densely populated statberemanywells arealreadylocated in urban areds Some

“8E|A |, supranote 10, at 4.

Anne C. MulkernMa s si ve Shale Play Predi, E&QE®uBLISHNG LIC, i gger N
ENERGYWIRE, Dec. 5, 2012, http://www.eenews.net/public/energywire/2012/12/05/1?page_type=print
(quoting Stephen Harris, a consultant to Occidental Petroleum Corp. and pastpresLos Angeles
Association of Professional Landmen).

39 0n October 16, 2012, four environmental groups [including Petitioner Sierra Club, represented by
Earthjustice] filed a state court action alleging that DOGGR has failed to comply with the r@alifor
Environmental Quality Act (CEQA) in the permitting process for oil and gas operations, including
hydraulic fracturin@eeoCtifr doki BgpbdbogncaheDsvers
ConservationNo. RG12652054 (Ca. Super. Ct. Alamé&taunty, filed Oct. 16, 2012).

31 See, e.gCAL. DEPAr OF CONSERVATION, DIV. OIL, GAS & GEOTHERMAL RES., Hydraulic Fracturing

in California, http://www.conservation.ca.gov/dog/general_information/Pages/HydraulicFracturing.aspx.
%2 SeeBaldwin Hills Oil Watch, Fracking in Culver Cityttp://baldwinhillsoilwatch.org(last reviewed

July 30, 2013).

% John CoxQil Companies Agree to Post Fracking DaBaKERSFIELD CALIFORNIAN, May 15, 2012,
available athttp://www.bakersfieldcalifornian.com/business/x243433713¢0ihpaniesagreeto-post
fracking-data

34 FRACFocus, Chemical Disclosure Registrlyind a Wel) http://www.fracfocusdata.org/fracfocusfind/.

% See, e.9CYRUS RANAGAN & CARRIE TAYMOUR, RESULTS OF2011INGLEWOODOIL FIELD
COMMUNITIESOSURVEY at Hi (2012),available athttp://ridley-thomas.lacounty.gov/Environment/wp
content/uploads/2012/06/HealthSurvey.pdf
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http://baldwinhillsoilwatch.org/
http://www.bakersfieldcalifornian.com/business/x243433713/Oil-companies-agree-to-post-fracking-data
http://www.bakersfieldcalifornian.com/business/x243433713/Oil-companies-agree-to-post-fracking-data
http://ridley-thomas.lacounty.gov/Environment/wp-content/uploads/2012/06/HealthSurvey.pdf
http://ridley-thomas.lacounty.gov/Environment/wp-content/uploads/2012/06/HealthSurvey.pdf

conventional wellgven operatadjacent to or on school proges as is the case for the Carson
Gore Academy oEnvironmental Sciences, wte there is anil well across the streét

2. Colorado

The Colorado Oil and Gas Conservation Commisgioit C O G CaG@iwigion of the
Colorado Department of Natural Resouraegersees the development@bloradds oil and gas
natural resource¥. A state at the forefront of drillirig new frontierColoradohasover51,000
activeoil and gas well$ocated in43 of its 63 counties®™ The number of horizontal wells in
particularhasrisendramaticallyin recent years i€olorad@® although horizontal well permits
made up only 2.8% of the total oil and ghisling permits issued in 200¢his number has since
risen t029.3% in 2012 and61.8% in 2013*° Colorado has been adding about 2,000 new wells
per year for the past nine yeansth 2012 productiorexpected to exceetl/ million barrelsand
the Colorado Oil and Gas Conservation Commission anticipates tharevishwill continue*°
Map 4 (attached) shows the significant concentration of oil and gas production in the most
populous parts of the state

The number of wells in Colorads predictedo growfor many years as new techniques
allow companies to drill in the Niobrara shale oil bechtedin the northeasernportion of the
state. This shale bedike many across the.B,, lies beneath the homeschoolsand bugiesses

% See, e.gHoward Blume)os Angeles School Named after Al Garé\.. TIMES, Sept. 5, 2010,
http://articles.latimes.com/2010/sep/05/locatfiagoreschoot20100906.

37 A nonrexclusive list of example counties in Colorado that meet the section 112(n)(4)(B) criigeia
OMB6s current del i neiadudes: dAdamd County (%5 Aa wellsh ArapEhBeA s
County (198 wells), Boulder County (321 wells), Broomfield County (97 wells), Denver County (52
wells), Elbert County (72 wells), Jefferson County (6 wells), Park County (1 well), and Weld County
(20,794 active wells) SeeCOLORADO OIL AND GAS CONSERVATIONCOMM®N, Colorado Weekly and

Monthly Oil and Gas Statisti¢g®dov. 7, 2013) at 13,
http://cogcc.state.co.us/Library/Statistics/ CoWklyMnthlyOG Stats (et visited Nov. 20, 2013DMB
BULLETIN 13-01supranote 25. Most of these goties would also meet the 112(n)(4)(B) criteria under

the delineations in place when the provision was ena8edU.S.CENSUSBUREAU, supranote 25 (only
Broomfield, Elbert, and Park are not shown as part of an MSA or CMSA).

% Colorado Weekly and MorithOil and Gas Statisticsd., at 12, 13.

% CoLo. OIL AND GAS CONSERVATIONCOMM®N, Staff ReporfJan. 27, 2014) at 18yailable at

http:// cogcc.state.co.us (click AStaff RPTO and s
40 Testimony of Matthew Lepore, Dir., Colora@il and Gas Conservation Commission, Colorado
Department of Natur al Resources, House Committee
Economy at 1 (Feb. 15, 2013),
http://democrats.energycommerce.house.gov/sites/default/files/documents/TedteponyEE-
ProtectingEnvironmermtUnderLaw-20132-15.pdf.

*1 SeeColorado: Oil and Gas Wells, Shale Plays and Population Centers (attached as Map 4 in Appendix
B).
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of thousands of peopléds one author aptly described the situaiim&oloradg wells from the
still-emergingoil and gashoom areicompletely surrounding the metro at#a.

Yet, evenwhile the al and gasboom is sfi emergingoil and gagproductionactivities
havealready casednoticeable air quality problems in Coloradf.consortium of authors that
includedboth NOAAand University of Colorado researchessentlyconductedan indepth
study to investigate the sourceaf pollutantsat a tower north of Denver, downwind of the
DenverJulesburg Fossil Fuel Basinhd studgs analysis of the tower dafétered by wind
sector revealedia strong alkane and benzesignature in air masses coming from northeastern
Coloradod*® Specifically, the authorsletermined that emissions from oil and gas facilities in the
study area were likely responsible for increased levels of hydrocadrahbenzene in
particular measurd at both the stationary and mobiletieg sites**

Thestudyalso concludethatthe available inventories of hydrocarbon emissions from
oil and gas facilities in the study area did not correlate with observed atmospheric observations
and were likely underestimateSpecifically, the studyfound finotable inconsistenciedetween
monitoringresultsand state and nationamissionsnventories suggesng fithat the emissions of
the species measured are most likely underestimated antumventories and that the
uncertainties attached to these estimates can be as high as a factai*dfAwead author of the
studyexplainedfiwe found gas operations in the region leaked about twice as much methane
into the atmosphere as previousktimated adding fifa]nd the oil and gas infrastructure was
leaking other air pollutant$oo, including benzenavhich is regulated because of its toxiaify.

Subsequentesearch hasonfirmed these findings. A more degallsource
apportionment studgonducted by another team from NOAA and the University of Colorado
confirmed the contribution of oil and gas operations to hydrocarbon and benzene emissions, and
concluded that oil and gas sector sources aputoximately 5% of the volatile organic

*2Kirk Johnsonprilling in Fast-Growing Areas Ushers in New Era of TensiNnY. TIMES, October 25

2011, at Al6available at http://www.nytimes.com/2011/10/25/uskditilling-in-new-areasushersin-

eraof-t ensi on. html ?_r=0 (ADrilling permits in suburb:
Using hydrofracturing technologi@sbreaking theshale with water, sand and chemicals to release the

oild and horizontal, spiderlike tentacle borers that can spin out beneath communities;éheestjlhg

boom is bringing energy exploration to some of the fagpestiing counties in the nation, anddiaces

with no experience whatsoever in dealing with it.
Kerr, the permit and technical services manager at the Colorado Oil and Gas Conservation Commission,
which regul ates the industry. o).

*3 pétronG. et al. Hydrocarbon Emissions Characterization in the Colorado Front Rangyéilot

Study 117J.GEOPHYSICALRESEARCHD04304(2012) at 17.

*1d. at 8, 13.

**1d. at 1, 18.

*® COOPERATIVEINSTITUTE FORRESEARCH INENVIRONMENTAL SCIENCES Colorado oiland gas wells

emit more pollutants than expeci@dar. 1, 2012)available at
http://cires.colorado.edu/news/press/2012/Colorado_oil.ligtattement by Gabrielle Pétron, Ph.D., an
atmospheric scientist with NOAADOGEoogemtive Itstitufeyfos t e m Re
Research in Environmental Sciences).
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compunds in northeastern ColoratfoThe study similarly found that current emission
i nventories overestimat e t h e-oilaodmgas)yhydooatbonon o f
emissions by more than a factor of tf{fo.

And a 2014 study provides further evidence that existing emission inventories are
significantly underestimatingir toxics emissiongarticularly benzen&. These findings
suggest that the health risk assessments conducted using these inventorietadge simi
inaccurate and therefore underestimate exposures and healthThskstudy used air quality
measurements taken from an airplane over Weld County, Colorado to derive estimates of
emission rates for benzene and other VOCs. The researchers fauoartbnt inventories
estimating benzene emissions from oil and gas facilities in the study area underestimated
emissions by 7 times arnhat thedifference could banywhere from 4 tas great as 9 times.
The researchers conclude that other HAPs (ssi¢blaene, ethylbenzene, etc.) could similarly
be underestimated and that oil and gas sites could be a bigger source of benzene than vehicle
emissions, previously thought to be the largest source in the Hneaesearchers highlight that
accurate estimtas of emissions from oil and gas production and processing are needed to
guantify and reduce threats to air quality and that the sources of benzene and other hazardous air
pollutants should be investigated.

The conclusions of #reestudesare particuldy disturbingbecauséhe primary source of
theair pollutant® the oil and gas facilities that the init@l monitoringtower was downwind
ofd are locatedn Weld Countyone of Colorad@& mostpopulated countiesin addition to
beingColoradds main oiland gas producing countyith 20,324active wells Weld Countyis
home toover a quarter milliopeople and ispart of the DenveAurora Combined Statistical
Area, which has a combined popation ofover three million peopl&

Yet another recen€Coloradostudy,conducted in Garfiel@€ounty, sheddight onthe
public health riskthat Coloradaesidentsand countless others across the counillyfacefrom
theoil and gadrilling boom Specifically, this studguggests the existenceintreased
respiratory, neurologicadndcancer risk$or peoplein proximity towells, with benzene as the
major contributor t@wancerrisk.>* The results of the Garfield County sjugnderscore public
health concerns in Weld Countyhere there ibothmore oil and gas development activity and
more people There areapproximately twice as maractive wells in Weldcompared to the

*"Gilman, J.B. et alSource Signature of Volatile Organic Compounds from Oil and Natural Gas
Operations in Northeastern Coloradd7 ENvVTL. SCI & TECH. 1297, 1303 (2013).

*®1d. at 1302.

4 pétron, G. et alA New Look at Methane and Nbtethane Hydrocarbon Emissions from Oil and
Natural Gas Operations in the Colorado Demderesburg Basinaccepted for publication, online May
7, 2014 ). GEOPHYSICALRESEARCH ATMOSPHERES available at
http://onlinelibrary.wiley.com/doi/10.1002/2013JD021272/abstract

0 OMB BULLETIN 13-01supranote 25.

1 McKenzie, Lisa M., et alHuman Health Risk Assessment of Air Emissions from Development of
Unconventional Natural Gas Resourcd24Sci. TOTAL ENvVOr 79, 8386 (2012).
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10,337 operatingn Garfield>? andWeld County also hasver200000additionalpeopleliving
within its borders.

Moreover theissuesoted by the aforementioned Colorado studresoncerningn
light of the fact that muchfahe oil and gas production in the statéaising place irvery close
proximity to peoplé often within a range of less thanehalf miled asColorado law only
mandates 800-foot setback from schools and residential areas for oil and gas’ivélisther,
the Commissiols authorizedo approveexceptions allowingil and gas development activities
closer to occupied building units Indeed,arecentreview of active and prospective well data in
four northern Colorado countiggesearched by Western Resource Advocébesd nearly 200
wells within 2000 feet ofa public schoof? According to Western Resource Advocdtes
researchin Adams Boulder, Broomfield and Weldtounties each of which is part aine of the
areas covered by section 112(n)(4)(B), as further discussed in Part 11.A.2 thedosvare 87
active and proposed oil and gas wells within 1,000 feet of a public sthbiewise, a
COGCC Staff Report revealed that at least 10 buildings are less than 150 feet from a well spot
230 are 150 to 300 feet from a well sp883 are 350 to 500 feet from a well spahd1,211 are
within 500 to 1000 feet of a well sptt.COGCTs recent Welto Setback Review also showed
that at least two residersare less than two hundred félem wells in Weld County®

One notable illustration of this proximity is Red Hatdementary schoplwhich is
locatedin Erie, COand ispart of theBoulder, Colorado MSA. Host toover 400students, Red
Hawk is located within a 2nile radius of 66 well pads, including 8 which were recently drilled
within 600 yards of the schod.

*2 Colorado Weekly and Monthly Oil and Gas Statistcgranote37.
ij See2 Colo. Code Regs. § 404604)(a)(1).

Id.
*> SeeWESTERNRESOURCEADVOCATES, Fracking,
pettp://www.westernresourceadvocates.org/land/fracking(taisp accessed Nov. 21, 2013).

Id.
* Staff Reportsupranote 39, at 20.
%1d. at 21.
> See generally, Federal Regulation: Economic, Job and Energy Security Implications of Federal
Hydraulic Fracturing RegulationOversight Field Hearing before the H. Subcomm. On Energy and
Mineral Resourcesl12" Cong. at 1 (2012) (statement of Jennifer Palazzolo, parent of a Red Hawk
Elementary school student),
http://democrats.naturalresources.house.g@glsiemocrats.naturalresources.house.gov/files/2612
02_PalazzoloTestimony.pdf. Lighthousesokagcking at the Erie Elementary School Photo Shoot
http://www.lighthousesolar.com/blog/frackiagthe-erie-elementaryschootphotashoot/.
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Photo courtesy of Lighthousesol&racking at the Erie
Elementary School Photo Shpavailable at
http://www.lighthousesolar.com/blog/frackiad-the-erie-
elementaryschoolphotoshoot/.

3. Pennsylvania

ThePennsylvania Department of Environmental Protectiiffice of Oil and Gas
Managements responsible for facilitating thexplorationanddevelopmenhof Pennsylvanié
oil and gas reservoirsAs of 2011 there were over 7310 producing diand gas wells in
sznnsylvaniﬁ0 locatedin a number ofireasacross the stafé as illustrated irthe attachedlap
5.

% SeeNatural Re. Defense CounciRroducing Oil and Gas Wells in the United States, Including

Offshore(Sept. 13, 2011), http://www.nrdc.org/health/drilling/

1 A nonexclusive list of example counties in Pennsylvania that meet the section 112(n)(4)(B) criteria
under@MB6s current delineat i oAleghénpCouniyElARI acivedvell;SAs i n
Armstrong County (8,783 active well8eaver County (282 active wells); Bucks County (1 active well);

Butler County (1,541 active wells) h€ster County (5 actiweells); Fayette County (3,690 active wells);

Pike County (2 active wellsyWashington County (3,112 active wells); Westmoreland County (6,514

active wells) PA DEPGr OFENV. PROT., Operator Well Inventory Report by County
http:/www.depreportingservices.state.pa.us/ReportServer/Pages/ReportViewer.aspx?/Oil_Gas/Operator_
Well_Inventory_By_ @unty(On Jan. 9, 2013 a report was generated for each of the counties listed. Wells

|l i sted as fAregul atory inact i seeOMBBWLEUWNSI®0lsupr& not i n
note 25. Most of these counties would also meet the 112(n)(4)(B) criteria under the delineations in place
when the provision was enactefleeU.S. CENSUSBUREAU, supranote 25only Armstrong, Butler, and

Pike are not shown as part of an MSA or CMSA).

%2 SeePennsylvania: Oil and Gas Wells, Shale Plays and Population Centerhddtas Map 5 in

Appendix B);see alsdPA. DEPGT OFENVTL. PROT., BUREAU OF OIL AND GAS MGMT., Oil and Gas

Permits Issuedgvailable at
www.dep.state.pa.us/dep/deputate/minres/oilgas/photogallery/photo13295/PAQilFieldsmapl.gif (last
accessed Jan. 24,1%).
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Pennsylvania has long history of oil and gasevelopmentbut because of new
fracturingtechniguessuchdevelopment isow occurringin the statenore rapidly and with
more extensive impacts than in the pdst2012 alonethe state isswk4,090 permitgor oil and
gas wells and2,484(60%)of those permits were for unconventional (or fractured) vilState
data show tha?,390 of those permits were actime2012 including 1,36557%) which were for
unconventional well8* With an estimated 60 percent of the stairtaining tle Marcellus Shale
formation the number of wells is growingwiftly. As one report statefthe pace oéxpansion
has beﬁgn stunningith 75 percent of all unconventional wells having been drilletiguse
20100

Recent studiedlustrate therisksthat shale gas drilling pesto publichealthin
PennsylvaniaOne health survey and environmental testing progetducted by Earthworks
Oil and Gas Accountability Projectocumented reports aflversehealth symptoms experienced
by residents living in proximity to oil and gas development and found correlations between these
symptoms and air and water contamin&fts.

Yet, despite theseoncernslittle has been done wocument, investigate, amitigate the
health effectselated tooil and gas emissions Pennsylvaniawhether fronfracturedor
traditional wells. In fagtas recently as Octobey 8012 Pennsylvania Governor Tom Corbett
signedinto law Pennsylvania Senate Bill 3ghefindigenous Mineral Resources Development
Act, which allows oiland gasievelopmentincludinghydraulicfracturing operationson
collegecampuses across the stfte.

4. Texas

The Texas Railroad Commissidghrough its Oil and Gas Divisignegulates the
exploration production and transportation of oil and natural gas in Texesxas hasnore
producingoil and gas wedithananyotherstate in the LS., with over263,096 producing oil and
gas wells as a2009°® Consequentlymost of the counties in Texas that meet@#e §

%3 Pa. DEPOr OF ENVTL. PROT., WELL PERMITS ISSUER JAN. i DEC. 2012 at 1(updated Jan. 9, 2013),
http://files.dep.state.pa.us/OilGas/BOGM/BOGMPortalFiles/OilGasReports/2012/2012Wellspermitted
drilled.pdf

*Id. at 3.

® Nadia Steinzor et al., Earthwork3as Patch Roulette: How Shale Gas Development Risks Public
Health in Pennsylvanjar (Oct. 2012).

°®|d. at 31.

The Act allows the Department of General Service:
mining or removal of coal, oil, natural gas, coal bed methane and limestone found in or beneath land
owned by the state or state system of higher educas@®indigenous Mineral Resources Development
Act, P.L. 1194, No. 147, enacted Oct. 8, 2012, at § 3(a)(1).

%8 SeelU.S.DEPST OF ENERGY, U.S.ENERGY INFO. ADMIN ., Distribution of Wells by Production Rate
Bracket, http://www.eia.gov/pub/oil_gas/petrosystentéble.html.
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112(n)(4)(B)statistical area criterialso have oil and gas wefi$.As shown irthe attached Map
6, active wells are located all across the sfate.

In addition to its long history afonventionabil and gas productianTexas has been at
the forefront of the recent booim shale oil and gas drillingvhich has brought an expansion of
drilling activity in highly populated areas of Texas that halready experienceglgnificant
benzene exposure®©neexamples the Barnett Shale, whenearly14,000 gas wells have been
installedsince the late 19904. As recently as 201@{n]early onefourth of the sites monitored
in North TexaéBarnett Shale naturgas region had levels of canem&using benzena ithe air
that coul d r ai &% ThehTexad Gormmissionrom Enviransnéntal Quality
(TCEQ) has also measured benzene at levels above 180 parts pei QilleiE Q6 S s hort t el
healthbased comparison levielat some sites, which it noted as exdesgpof similar problems at
other sites that need to be monitosem addressed Data from 201®arnett Shale air quality

% A nonexclusive list of example counties in Texas that meet the section 112(n)(4)(B) criteria under
OMBO0s current delineations for MSAs and CSAs incl
(360 wells), Bexar County (2,641 wells),&Boria County (440 wells), Caldwell County (3,179 wells),
Chambers County (241 wells), Dallas County (32 wells), Denton County (2,989 wells), Ellis County (74
wells), Fort Bend County (481 wells), Galveston County (146 wells), Grayson County (747 wells),
Guadalupe County (1,798 wells), Harris County (481 wells), Hood County (810 wells), Johnson County
(3,386 wells), Kaufman County (26 wells), Liberty County (812 wells), Montgomery County (251 wells),
Parker County (1,865 wells), Somervell County (95 wellgyrant County (3,844 wells), Travis County

(29 wells), Waller County (242 wells), Webb County (5,412 wells), Williamson County (60 wells), Wise
County (4,991 wells). Well counts include regular producing oil wells and regular producing gas wells.
SeeTExXAS R.R.ComMdN, Oil Well Counts by County as of September 20%8pt. 4, 2013),
http://www.rrc.state.tx.us/data/wells/wellcount/OilWellCt_092013.péfkas R.R.CoMm&N, Gas Well

Counts by County as of September 2¢$ept. 4, 2013),
http:/lwww.rrc.stag.tx.us/data/wells/wellcount/gaswellct_092013.@/B BULLETIN 13-01supranote

25. Most of these counties would also meet the 112(n)(4)(B) criteria under the delineations in place when
the provision was enacte@eeU.S. CENSUSBUREAU, supranote 25 (aly Austin, Bastrop, Caldwell,
Chambers, Hood, Somervell, and Wise are not shown as part of an MSA or CMSA).

® SeeTexas: Oil and Gas Wells, Shale Plays and Population Centers (attached as Map 6 in Appendix B);
see alsar'EXAS COMMAN ENVTL. QUALITY, Active Oil and Gas Wells (2012),
http:/www.tceq.state.tx.us/assets/public/implementation/barnett_shale/bs_images/txOQilGasWells.png.

"t Charles W. SchmidBlind Rush? Shale Gas Boom Proceeds Amid Human Health Que&i(8)

ENV. HEALTH PERSPECTIVES A348, A350(2011);see alsa'EXAs R.R.ComM\, Barnett Shale Field

Data, http://www.rrc.state.tx.us/data/fielddata/barnettshale.pdf (as of January 23, 2013 there were 16,530
total gas wells on the Barnett Shale field, in addition to 2,457 permitted locations).

"?Randy L. Loftis, High Benzene Levels Found on Barnett SHE#E DALLAS MORNING NEWS, Jan. 28,
2010,available athttp://www.dallasnews.com/news/state/headlines/201061igB-benzendevels
found-on-Barnett3021.ece.

" Texas R.R.Comm, Notice to Oil, Gas &Pipeline Operators Regarding Air Emissions (March 2010),
available athttp://www.rrc.state.tx.us/forms/reports/notices/airemission21010%ek. alscchannon

Ethridge, TCEQEmissions from Oil and Gas Operations and Potential Human Health Zigk

National Air Toxics Monitoring and Data Analysis Workshop Presentatieh31 21, 3940 (Apr. 7,
2011),available at
http://www.epa.gov/ttnamtil/files/ambient/airtox/2011workshop/day4ShannonEtheridgeOilGas.pdf
(discussing monitored benzene concentrationseieand gas operations in Texas of 370 to 1100 parts
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monitoring also found levels of benzene that could contribute tetEmg health impact&
EPA should review and evaluate therawnitoring data that TCEQ is collectings well as the
point source emission reports from oil and gas wells and associated equipment

Additionally, concernsabout air quality in the town of DISHexas locatedatop the
Barnett Shalded to a citizedunded studywhich stated:

fiLaboratory results confirmed the presence of multiple Recognized and Suspected
Human Carcinogens in fugitive air emissions present on several locations tested
in the Town of DISH.The compounds identified are commonly known to

emanate from industrial processes directly related to the natural gas industrial
processes of exploratipdrilling, flaring and compressionThe laboratory results
confirmed levels in excess of TCEShort Term and Long Terf&ffects
ScreeningLevek]. In addition several locations confirmed exceades in a

chemical identified by TCEQ with the capability flisaster potentia ‘8

In all, the Texas Railroad Commission estimates that the Barnett Shale ex@@tds 5
square miles, into parts of at le@dt Texas countieS. Not abl y, all four of th
it consides most affected by the Barnett Shaefton Johnson, Tarrant and Wisaelocated
in metropolitan statistical are® Moreover, Fort Worth, a fagfrowing Texas city of nearly

per billion, in additiontolong er m concentrations in ebasekess of TCEQ
comparison level).

“Et hridge, S., TCEQ, Toxicology Div.ectsHEauatioEngor 6s
of City of Fort Worth FollowUp Survey Project, Fort Worth, Texas Area Aprit2® 2010 (July 7,

2010),

http://www.tceq.state.tx.us/assets/public/implementation/barnett_shale/samplingFtWorth/2010.07.07
HealthEffectsFollowupApril%202010.pfl See alscCAL. EPA OEHHA,Revised Proposed Reference
Exposure Levels for Benzefdan. 22, 2014) (Proposingi®ur and chronic RELs to be 3 ug/m3 (1 ppb)
and 3 Og/m3 (1 ppb) respectively; and notonhng fAThe
cancer REL guidelines, including application of the revised methodology to protect infants, children and
ot her sensit i vdeaftgrapbsal avpilableatt i ons. 0) ,
http://www.oehha.org/air/chronic_rels/012214SRPRev_RELS.html

*TCEQ, Automated GaShromatographs (AutoGCs) Barnett Shale Monitoring Network,
http:/www.tceq.texas.gov/airquality/monops/agc/agc_barnett.html (last reviewed June 19s@@H3p
TCEQ Point Source Emissions Inventory, 2011, State Summary,
http://www.tceq.texas.gov/airglilg/point-sourceei/psei.html,
http://www.tceq.texas.gov/assets/public/implementation/air/ie/pseisums/2011statesum.xIsx.

’® Chemicals identified include benzene, dimethyl disulfide, methyl ethyl, disulphide;nestiyylethyl
disulfide, trimethyl benzeneljiethyl benzene, methylmethylethyl benzene, tetramethyl benzene,
naphthalene, 1,2-#imethyl benzene, m&p xylenes, carbonyl sulfide, carbon disulfide, methyl pyridine,
and diemethyl pyridineVoLF EAGLE ENVTL., Town of DISHTexas Ambient Air Monitoringnalysis

Final Report6 (2009) (emphasis omitted).

" Al Armendariz,Emissions from Natural Gas Production in the Barnett Shale Area and Opportunities
for CostEffective Improvemens(2009),

http:/www.edf.org/sites/default/files/9235 Barnett_Shale_Repufrt

8 TExas R.R.CommdN, Barnett Shale Information, (updated Nov. 20, 2013),
http://www.rrc.state.tx.us/barnettshale/index.php#counties
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750,000 peopldhas beencalledhe epi center of Aurban dri |l |
atop the Barnett Shal@ EPA has air quality data available emissionf volatile organic
compainds (which include many listed HAPS) in the Dallas Fort Worth area that it should
evaluate here, including from the Technical Support Docufoethie ozone National Ambient

Air Quality Standards designation for Dallas Fort Wéfth.

Another fastdevelopingshale play impactingommunities in Texais the Eagle Ford,
which underlies a cresceshaped swath of land located between Austin, College Station,
Houston, Victoria, Laredo, and San AntofitoThe Eagle Ford shale region includes parts of
several areathat meet the section 112(n)(4)(B) critetfaDevelopment in the Eagle Ford is
alreadysuspected to bienpairingair quality in the San Antonio aré4and Ioth shaleoil and
shale gas drillingirerapidly expanding throughout the formatioBas well permits issued rose
from 67 in 2009 t®,418in 2013.%* Oil wells permitted similarly rose fros0 in 200%0 2,521
in 2013.%° As of March 3, 2014therewere a total of B33 permitted oil and gas wells in the
Eagle Fod play, with an additiondd,6280il wells and2,715gas wells scheduled to be
permitted®® Production at Eagle Ford is expected to continue to grow. The 30 million barrels of

" SeeCharles W. Schmidsupranote 71, at A350.
8 EpPA, Texas: Area Designations for the 2008 Ozone National AmBieQuality Standardst 67,
available athttp://www.epa.gov/glo/designations/2008standards/rec/eparesp/R6_TX_tsd.pdf (reporting
that VOC emissions from oil and gas production activities in theol@ity Dallag-ort Worth ozone
nonattainment area totald.8,383 tons in 2009, according to the TCEQ Barnett Shale Area Special
Il nventory. Applying EPA6s conversion factor of
segmentgeeDocument ID NOEPA-HQ-OAR-2010:05050084) this inventory translates into
approximately 683 tons of HAP emissions).
8 SeeTExAs R.R.COMM®N, WELLS PERMITTED & COMPLETED IN THEEAGLE FORD SHALE PLAY (Mar.
3, 2014)available athttp://www.rrc.state.tx.us/eagleford/images/EagleFordShalePlay03§.7i4.
8 For example, Atascosa Wilson Counties are located in the San Antel&w Braunfels MSA;
Brazos, Burleson, and Robertson Counties are located in the College-BtgaorMSA, and Webb
County is located in the Laredo MS&eeOMB BULLETIN 13-O1supranote 25.
8 SeeColin McDonald,Qil Fields Tied to PollutionSAN ANTONIO EXPRESSNEWS, July 12, 2013,
available athttp://www.expressnews.com/news/environment/article/Eggte-drilling-a-threatto-San
Antonio-s-air-4660874.phpDean Danosimpact of the Eagle Ford Skabn South Texas Communities
1518, ALAMO AREA COUNCIL OF GOVERNMENTS Apr. 13, 2012available &
http://www.aacog.com/DocumentCenter/Home/View/4208kie VaughanShale Play a Worry for
Bexar OzoneSAN ANTONIO EXPRESSNEWS, May 23, 2012available at
http://www.mysanantonio.com//business/article/Stpddg-a-worry-for-Bexarozone3581077.phpKate
Galbraith 2011 Proving to be a Bad Year for Air Quality in Texd¥,. TIMES, Dec. 11, 201lavailable
at http://www.nytimes.com/2011/12/11/us/26ffdoving-to-be-a-badyearfor-air-quality.html
8 Texas R.R.CommdN, Eagle Ford Informationypdated Mar. 7, 2014vailable at
X\SIWW.rrc.state.tx.us/eagleford/index.php.

Id.
8 TExas R.R.CoMMaN, supranote 81.
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oil equivalent it produced in 2011 is expected to rise to 1.2 million barrels of oil equivalent per
dayby 2015, with new permits issued rising to 25,000 per Year.

5. Ohio

Onhiods Department of Natural Resourc@&svision of Oil and Gas Resources
Management is responsible for the regulatiothefstatés oil and gas drilling operationss of
2012 Ohio had 6481 active oil and gas wellss illustrated in the attached Maf®?Many
counties in Ohio meet theection 11n)(4)(B) criterig including six ofthetop ten counties with
the most active drilling activit§’

Ohio dilling operator Chesapeake Enetggsconfirmed thatts activitiespotentially
release aumber of aipollutantsfrom well sites and compressor stations, including
formaldehyde”

A pilot studyconducted by West Virginia Universignd the Wheeling@hio County
Health Departmenmnonitoredair quality and threats to public health around Marcellus Shale gas
drilling sites inOhio County, West Virginia, which is located on the Ohio bardgginning in
December 2012, air quality monitors were set up throughout the region, including on the
property of residents living adjacent to well pads, to survey toxic expoSufiss program
demonstrateboth thatheightenegublic concerngexistover continued oil and gas development

87 Keith Schaeferinvesting in the Eagle Ford Shal Play, OIL AND GAS INVESTMENTSBULLETIN,

May 25, 2012available athttp://oilandgasnvestments.com/2012/investing/investimgthe-eagleford-
shaleoil-playy/.

% SeeOhio: Oil and Gas Wells, Shale Plays and Population Centers (attached as Map @ridiABy;

see alsdHIO GEOLOGICAL SURVEY, Oil & Gas Interactive Web Map (2013),
http://www.dnr.state.oh.us/Website/Geosurvey/oilgas/viewer @t DEPT. OF NAT. RES., DIv. OF OIL
AND GAS RES. MGMT., 2011 Ohio Oil and Gas Summary (2011) at 1,
http://www.ohiodnr.com/portals/11/publications/pdf/oilgas11.pdf

¥Anonexcl usive |list of example Ohio counties that
current delineations for MSAs and CSAs and the number of new wells drilled there in 2011 includes:
Ashtabula County (5 wells), Belmont County (26 wells), Cuyahoga County (14 wells), Geauga County (8
wells), Jefferson County (2 wells), Knox County (32 wells), Lake County (1 well), Licking County (18
wells), Mahoning County (21 wells), Medina County (2ls)e Morrow County (7 wells), Pickaway
County (4 wells), Portage County (14 wells), Stark County (40 wells), Summit County (11 wells),
Trumbull County (11 wells), and Washington County (2 wel83eOMB BULLETIN 13-01supranote

25; OHIO DEPT. OF NAT. RES,, DIV. OF OIL AND GAS RES. MGMT., id., at5. Most of these counties would
also meet the 112(n)(4)(B) criteria under the delineations in place when the provision was Seeted.
U.S.CENSUSBUREAU, supranote 25 (only Ashtabula and Morrow are not sh@sg part of an MSA or
CMSA).

9 SeeTyler ReynardEffects on Air Quality Studie@HE INTELLIGENCER' WHEELING NEWS-REGISTER

Dec. 10 2012http://www.theintelligencer.net/page/content.detail/id/578434/Effestsir -Quality-
Studied.html?nav=515

% Jamie WardResearchers Begin to Study Air Quality Near Ohio County Drilling Siteé¢TRF.com,

Dec. 7, 2012, http://www.wtrf.com/story/20290295/researcheginto-study-air-quality-nearohioc-
countydrilling-sites. See alsmotes 21112, infra, and accompanying text (summarizing the final report
from this study).
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expansion antheneed forEPA to evaluate and act on the availabfermation aboutoxic
exposures and public health impacts.

6. Louisiana

Louisiana has a long history of oil and gas drilliagd haseen subject tan influx of
new drillingactivity recently due to the presence of Heynesville Shalén the northwest
portion of the stateSeveral parishes Louisiana that have oil and gas wetleetthe section
112(n)(4)(B) criteria®® All of these areas are increasingfieated by shale gas drilling, as
shown in Map 8 (attachedj For example, a recent study méstkthe impact of oil and gas
development in the Haynesville Shale region and found that hydrocarbon emigsions
projected Haynesville Shale developmeiit affect air quality in Shreveport.

C. Emissions from oil and gas wells pose more than a negligéotisk of adverseeffects
to public health.

1. Oil and gaswells,and associated equipmengmit significant toxic air emissions

EPA estimatd in 2011 that hazardous air pollutant emissions fiteeroil and gas
industrywereroughly 127000 tons per year. The annuaémissions obenzene, toluene, ethyl
benzene, aBTEX campobuads gran the imdustry are between 8,600 and 21,800
tons per year, depending on the source of their emi&siBmissionf eight HAR make up a
largepercentage of the total HAP emissions by mass from the oil and gas sector;, toluene

9 A nonrexclusive list of exampleouisiana parishes that meet the section 112(n)(4)(B) criteria under
OMBO0s current delineations for MSAs and CSAs i
wells), De Soto Parish (1,299 wells), and Webster Parish (5 w8ésOMB BULLETIN 13-01 supranote

25; LA. DEPGT. OF NATURAL RES,, Haynesville Shale Wells Scout Repduisdated Nov. 14, 2013),

available at
http://dnr.louisiana.gov/index.cfm?md=pagebuilder&tmp=home&pid=442&pnid=0&nid=186

Many of these counties would also meet the 1(2](B) criteria under the delineations in place when the
provision was enactedseel.S.CENSUSBUREAU, supranote 25 (only De Soto and Webster are not
shown as part of an MSA or CMSA).

% Seel ouisiana: Oil and Gas Wells, Shale Plays and Population @datéached as Map 8 in Appendix

B); see alsd_A. DEPGr OF NATURAL RES., Haynesville Shale Gas Play Activity Map (2013),
http://dnr.louisiana.gov/assets/OC/haynesville_shale/haynesville.pdf.

% Susan KembalCook et. al.Ozone Impacts of Natural Gas Demginent in the Haynesville Shatt

ENVTL. ScI. TECH., 9357, 93612 (2010) (finding that projected oil and gas development in the
Haynesville Shale would likely increase ozone design values for monitors in the region by up to 5 ppb).
% SeeEPA, Proposed AiRule Fact Sheet (using EPA estimate that a reduction of 38,000 tons per year
of HAPs that would be achieved by the proposed
available athttp://www.epa.gov/airquality/oilandgas/pdfs/20110728factspékt This shows that EPA
estimates a total of about 127,000 tons per year of HAPs from these sources.

%1d. at 1; Memorandum from Heather P. Brown, P.E., EC/R Incorporated, to Bruce MooreREPA,
Composition of Natural Gas for use in the Oil and MaltGas Sector Rulemakirid Thbl. 6, 12 Thl. 9

(July 28, 2011), Document ID No. EPAQ-OAR-201005050084 [hereafteGGas Composition Menho

(using production and well completion weight ratios of BTEX:VOC against total annual VOC emissions).
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hexanebenzenemixed xylenesethylene glycalmethanol ethyl benzeneand 22,4-
trimethylpentan&’ Some majoHAPs of concern from the oil and natural gas seitolude:
benzenetoluene carbonyl sulfideethyl benzenamixed xylenesand rhexane and the state
specific section above describes some of the air monitoring data, including the 2014 Petrén
study, illustrating the major HAP emissions coming from od gas operatiornd

However, based on EPA figures for HAP emissions per facility and the count of facilities
nati onwi de, EPA6s 2011 estimate appears to un
EPAOGs daHAR ensissions per individuicility show that typical natural gas
production facility {(.e., wellpad) willleak HAPs at a rate of 0.67dns per yeat® With around
a half million gas wells in the United Stat8$this suggests over 100,000 tons of HAP pollution
just from wellpad leaks, even with a conservative assumption that the average wellpad has three
wells. If the number of wells per wellpad is in fact lower than two, this figure would exceed
150,000 tons offAPs just from wellpadsTypically venting emissions of natural gas from
wellpads are larger than leaking emissions from wellp¥ded therefore venting emissions of
HAPs from wellpads will be as high or higher than the leaking emissions of HARsHition,
the average gathering and boostiaglity leaks 3.10 tons of HAPs per yeand the average
storagefacility leaks 0.33 tons of HASDer year®? Moreover a recent review aémission
events i e., emissiongrom events such as malfunctions ankdestupsetsreported in the Texas
Commi ssion on EnvirodmenEmil sQuahs tgbdvent AdLEDD :
individual compressors and fractionatoesiemit as much as 25.76 and 41.28 tohsBlAPsper
year, respectively-®

This Texas reviewsheds light ormnother important issdethat the industryeleases
significant amount oéir pollutionfrom emissionsvents aloné®* In fact, beween 2009 and
2011, Texaswide emissions events frooomponents in the natural gaslustryfor which data

9" RIA supranote 8,at 413 to 414.

%d. at 414; supraPart |.B.

% Memorandum from Bradley Nelson & Heather Brown, EC/R Incorporated, to Greg Nizich & Bruce
Moore, EPARe: Equipment Leak Emission Reduction and Cost Analysis for Well Pads, Gathering and
Boosting $ations, and Transmission and Storage Facilities Using Emission and Cost Data from the
Uniform Standard$ Thl. 2 (April 17, 2012), Document ID No. EPAQ-OAR-201605054496
[hereafterEquipment Leak Menho

10 5ee supraote 15.

11 carbon Limits QuantifyingCosteffectiveness of Systematic Leak Detection and Repair Programs
Using Infrared Camerasll Fig. 5, CL report Cl13-27 (March 2014)available at
http://www.catf.us/resources/publications/files/Carbon_Limits_LDAR.pdf.

192 Equipment Leak Memeupranote99, at6 Thl. 2

193 gee generallEnvironmental Integrity ProjecAc ci dent Prone: Mal functi ons
Emission Events at Refineries, Chemical Plants, and Natural Gas Facilities in Texa@A@Fpp. A:
Natural Gas HAPs (TPY) p. 21 (compressgaking 25.76 tons of HAPs), 22 (individual fractionator

leaking 41.28 tons of HAPs) (2012) [hereinafecident Prong available at
http://www.environmentalintegrity.org/news_reports/07_18 2012.php. Because many HAPs are VOCs,
this report, which providedata on VOC releases, serves as an indicator of HAP emissions from natural
gas production facilities.

%%1d. at 1-4.
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was availableeleased a totalf 779.01 tons of HAPswith 633.39 tons of HAP emissions
reported in 2011 alon&®

This review of the TCE@missions Event database also illustrates the extent to which
HAP emissions are underestimat&¥ As explained aboyehese data arémited to fiemissions
event® occurring in Texaswhich are releases that ocearaddition toa facilityé normal
operations.These releases tend to be caused by malfuncpomser outagestartup and
shutdown activitiesand maintenare; and manifest themselves as ventiegks and flares™’
Because the TCEQ data is based on industry repowiimgh often underreports the releases or
aggregates the releases under the headifigatdral gagor iVOCs the dataareinherently
incomplete*®®

2. Significant toxic emissions fromoil and gas wellsare uncontrolled.

Although EPA recently finalized a new set of air pollution regulations that address part of
the oil and gas sectért h e fi 2 (P ahly ome oétle)new sidards cover any wells at all,
and there are still a number of hazardous air pollution sources at oil and gas wells that remain
largely unregulated or receive an exemption under those standards. For example, hs Table
(attached) showshe new source performance standards EPA finalized in 2012 under CAA §
111 regulate only completion emissions from certain aea/refracturegas wells:'°
Completion emissions from fractured aid condensateroducingwells, and equipment leaks
from dl types of new and existing wells remain completely unregulated under both § 111 and 8
112 despite a high rate of leaks. Moreover, the area source category that EPA established under
CAA 8§ 112 in 2007 for oil and gas production does not cover anydvgltnly includes glycol

1951d. at App. A: Natural Gas HAPs (TPY) at 22.

1% 5ee generally Accident Proreupranote103

7 |d. at 1-4.

1% Among other underestimations, industry reporters often provide emission event numbers on the basis
of formulas, which understate leak rates from sources such as storagddaak8. In fact, a study

foll owed up on a c¢ he muatnohitorind based od diffenergig) absotptiom light wi t
detection and ranging (ADI ALO) and found that t
magnitude or more. For example, the DIAL measurements found that benzene emissions from storage
tanks wee 93 times greater than reported, and VOC emissions from other tanks were 132 times greater
than reportedld. at 8 Thl. 5.

19 EPA, Oil and Natural Gas Sector: New Source Performance Standards and National Emission
Standards for Hazardous Air Pollutanisvietws; Final Rule, 77 Fed. Reg. 49,490 (Aug. 10, 2012)
(revising 40 C.F.R. Part 60, subpt. OOOO (New Sou
Part 63, subpt. HH ( National Emi ssions Standards
[hereinafte 72012 Rul eo] .

110 geeTable 1i NSPS V. NESHAP Coverage Comparison: Regulation of Wells and Associated

Equipment (attached as Table 1 in Appendixg®e als®012 Rule, 77 Fed. Reg. at 49,492

(summarizing coverage of wells).

h
he
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dehydrators* And the major source rules EPA has issued under CAA § 112 do not set any
standards for wells or their associated equipment, so there are neg¢aifc controls in place
at all for these sourcéEP A6 s o wnfthe 2042 Ruleanfirmsdhe limited impact the
new standardwill have on HAP emissionsEPA estimates thahe newstandardsvill reduce
emissions oHAPsby only 12,00620,000tons per yealeavingthe vast majority of the

i ndu overl9oo060 tons dIAP emissionsincontrolled™?

Table land Table Zattached}onfirm thatsignificant gaps remain in the regulation of
HAP emissions from oil and gas productiorhis analysis oavailable datgmainly for the gas
sector)shows thatat leas®64,935tons of HAP emissions are left uncontrolled, of which about
27,149tons (£2%) come from well$*

Althoughsomeindividual states havieegun tarecognizethe harmful effects that well
emissions pose to their surrounding communliegequiringmeasures to reduseme
emissions > nearly allstates have yet t@gulatetoxic air pollutionas needed to protect public
healthand current nationalcaleoil and gas welstandards are not adequateEPA has a
responsibility under the CleanrAAct to protect peoplerdmtoxic air enissions nationwide, and
to do so under section 112(n)(4)(BJ.is especially important for these emissions to be regulated
on the federal leveb ensureequal, nationaland effective healtprotection for all communities
affected by oil and gas pollution, without delagPA should consider the work being done in
some states, like Coloradmarticularly around emission control technologaesthe agency
addresses this petition and considbesneed for strong national protection from toxic oil and
gas well air pollution nationwide.

H1EPA, National Emission Staadds for Hazardous Air Pollutants: National Emission Standards for
Hazardous Air Pollutants for Source Categories from Oil and Natural Gas Production Facilities, 72 Fed.
Reg. 26, 28 (Jan. 3, 2007) [hereinafhgrifiB®@0&f Det

sourceo as fieach TEG dehydration unit | ocated at
and excluding al/l Al o]ther types of dehydration wu
areasourceoilandnatugglas production facilitieso).

1125662012 Rule, 77 Fed. Reg. at 49,492 (summarizing revisions to NESHAP regulations).

1335ee2012 Rule, 77 Fed. Reg. at 49,538 section |I.C.kupra

14 Table 2- Oil and Gas Sector Summary: Comparison of Emissions Comtrollby EPA6&s Fi nal F
(AControlledod) vs. Emissions that Could Have Been
Controlledo) (attached as Table 2 in Appendix A).
"5See, e.gRIA supranote 8,ata 5 (di scussing EPADOSselesesesnissiopst i ons r e
control requirements for gas well completiorsde alscCo | o . Depdt of Pub. Heal t h
Quiality Control Commission, Unofficial Draft Regulations Adopted Feb 23, 2014,
http://www.colorado.gov/cs/Satellite/ CDPHEQCC/CBON1251647985820 (requiring leak detection

and repair and other controls to limit emissions from oil and gas operations); Ohio EPA, General Permit
12.1(C)(5)(c)(2), 12.2(C)(5)(c)(2nt http://www.epa.state.oh.us/dapc/genpermit/genpermits.aspx (click

on ®eRedy | ssued Model Gener al Permitso) (requirin

25



3. Oil and gasdrilling poses particular concerns regarding HAP emissions because
of the toxic constituentsit causes to be released into the air

In the faceof the rapid growthof oil and gas production discussed ahdtietoxic
constituents of natural gas released during well completions, produatiditaring poseadded
public healthconcerns In a recent memorandum regarding the composition of nagasdEPA
drew from a number of sources aggtimaed thecomponent®f ga® and specifically the HAPs
and VOC$ produced and released biy and gas operatiorts® On this basisEPA determined
representati® compositions for natural gas duringguction aswell as duringcompletions and
recompletions?’ Becausehe relative composition likely varies considerably depending on the
geology ofeach play, and the impactssame locationsnay therefore be more sevgtdthe
broad array of HARmissionsources abr near well site (described in detail belowmust be
included in any area source |isting of wells
is adequately protected from thealth threatposed by these significant sources of HAP
emissions

a. Emissions DuringProduction at Oil and Gas Wells

From EPAGs anal ysi s pootluctigneasew oftheppllatesist i on dur
applicable to this area source listing weneorder of presence and with volume and weight
percentages:

1 n-Hexane: 0.09 peent volume0.39 percent weight;

1 Benzene: 0.022 percent volun@083 percent weight;

1 Toluene: 0.016 percent volun®074 percent weight;

1 Ethylbenzene: 0.00090 percent volyd€047 percent weight;

1 Xylenes (m, p-, and 8): 0.0041 percent volum®.021 percent weigHt?

b. Well Completions and Recompletions

From EPAGs analysis of gas composition for
recompletions specifically, a few of the pollutants applicable to this area source listing were, by
volume:

n-Hexane0.155 percent volume;
Benzene: 0.005 percent volume;
Toluene: 0.003 percent volume;

1
1
1
1 Xylenes: 0.001 percent volum#.

® Gas Composition Memeupranote 96 at 1

Yd. at £2, 9.

M8E g, id. at 5 Thl. 3 (showing variations inexane composition from 88.7 to 2783 ppmv).
91d. at 8 Thl. 5.

2%1d. at 11 Thl. 8.
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EPA also estimated pollutant volumes for oil well completions and recompletions:

n-Hexane: 0.0052 percent volume
Benzene: 0.0062 percertlume
Toluene: 0.0002 percent volume
Ethylbenzene: 0.0004 percent volufte

= =4 =4 -4

c. Flaring at Oil and Gas Wells

For the purposes of determining the composition of natural gas constituents aftey flaring
the Ventura County Air Pollution Control District developed HAP emission faftiorsatural
gas fired power planis 2001 based on EPA ddt&. By the factordestimationtoxic pollutants
are released in the following proportions during flaringpourds per million cubic feet of
natural gas

Benzene: 0.159
Formaldehyde: 1.169
Naphthalene: 0.011
Acetaldehyde: 0.043
Acrolein: 0.010
Toluene: 0.058
Xylenes: 0.029
Ethylbenzene: 1.444
Hexane: 0.028%

= -4 -a_aia_a_a_9a_2

Toxic air emissions via flaring are notable due to their prevalence, their significance, and
their data concerng-or example, the Energy Information Administration has estimated that, as
of 2010, roughly 0.62 percent of all natural gas in thedJ@.166billion cubic feed is vented
or flared!** Both this amount anthe proportion of productiotthat is flarechave been
increasing over the past decade. In 2002, for example, only 99 billion feet of natural gas were
vented or flared, or 0.41 percent of theat gas producetf> EPA recently performed a study on
flare efficiency that identified several factors that can degrade flare performance, potentially

121 |d
122y/entura County Air Pollution Control DistricB 2588 Combustion Emission Factdrs
(2001) [hereinafteFlaring Emission Factofs available at
Pztgtp:/lwww.vcapcd.org/pubs/Engineering/AirToxics/combem.pdf.

Id.
1241.S.DEPOT OF ENERGY, U.S.ENERGY INFO. ADMIN ., Natural Gas Annual 2018t 1 Thl. 1 (Dec. 2011)
[hereinafteNatural Gas Annual 2030
125 GAO, Natural Gas Flaring and Venting: Opportunities to Improve Data and Reduce EmidSions
Thl. 2 (2004).
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leading to the release of much higher amounts of toxic air emissions than EPA has assumed for
126

years.

The impacts of this trend are clearer in light of the Ventura County Air Pollution Control
District HAP emission factors for flaringjscusse@bove. Because¢he emissions factors are
based on the composition of processed gas used at power plants tredawtgasound at
production sitegand becaustaring likely produces fewer toxic emissions thamnting, applying
these factorso the estimated 2010 venting or flaring of 166 billion cubic &dejasproducesa
conservative estimate of HAP emissions

Benzene: 26,383 Ibs.
Formaldehyde: 193,970 Ibs.
Naphthalene: 1,825 Ibs.
Acetaldehyde: 7,135 Ibs.
Acrolein: 1,659 Ibs.
Toluene: 9,624 Ibs.
Xylenes: 4,812 Ibs.
Ethylbenzene: 239,600 Ibs.
Hexane: 4,812 Ib¥’

=4 =4 =4 -8 _8_9_9_°_2°

The emissions described above become significant when considered in the context of the
ongoing boom in oil and gas production and the concentration of that development in certain
areas, as shown on the attached mafas/ing multiple wells concentrated mamne another
expogsa singlecommunity to emissionsom many oil and gas sources

d. Equipment Leaks

An analysis of the data provided with the 2@Rfle suggests that equipment leaks total
at least 3,228tons per yeat?® However, this appears to be dstantial underestimates
previously statedyased orEPA data,the equipment at aaverage welfacility leaks HAPs at a
rate of 0.671 tons per yeKr. This is not a measured average value; rather, it is the emissions
rate f or aaditmandssunted cownt of connectors, valves, @meled lines, and
pressure reducing valves, all emitting at the rate predicted by GRI/EPA emission factors.
However, the 0.671 tons per year estimatdriking, in that if it is accuratepatural gas we
facilities alonewould emit at least 100,0@06ns per year of HARsist from leaks, even if we
conservatively assume that there are an average of three wells per Wellpadddition EPAOGSs
data suggest that the average rate of leakage from valessupe relief devices, and other

126 SeeEPA, Parameters for&perly Designed and Operated Flareztb 13 (2012) [hereinafteEPA

Flare Parameters Although this study focused on flares used at refineries and chemical plants, EPA
concluded that some of the factors it found to affect flare performance woulpalyao other types of
flares. See idat 1-3.

12" Flaring Emission Factorssupranote 122at 1;Natural Gas Annual 201@upranote 124at 1 Thl. 1.

128 SeeTable 2- Oil and Gas Sector Summary (Appendix A).

129 Equipment Leak Memsupranote99at 6 tbl. 2.

130 Seesection I.C.Isupra
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equipment at gathering and boosting operations is 3.10 tons of HAPs per year, and similar
equipment in the storage component leaks an average of 0.33 tons of HAPs p&r year.

e. Other Equipment at or Associatedwith Oil and Gas Wells

In addition to thesources discussed abgeertainother pieces odil and gagproduction
equipmentrealsosources of hazardoas pollutantemissions

1 Condensate tanksThe liquid mixture of hydrocarbons and arométycrocarbons that is
removed from the gas stream and collected in tanks during production includes BTEX
compoundg®
1 Glycol dehydrators Most dehydrators use glycols for water absorption, including the
HAP ethylene glycot®
1 Gas sweeteningThe amine soltion process is the most common gas sweetening
technique, and one of the amines used is the HAP diethanol&thiBaieetening
removes hydrogen sulfidand herecoverechydrogen sulfidegyas streanmay be vented,
flared, incinerated, or sold as elemental sufforMoreover, BTEX compounds are
readily absorbed by the amine solution, an
sourceo of BTEX emissions i fofthetpmcesdy pr oduct
1 Storage tanksVessels are used for storage attter activitiegshroughout natural gas
processing, and they therefore hold a variety of different toxic chemicals and mixtures
thereof. Emissions from the vessels are accordingly significot. examplein the
2012 Rule, EPAstimated an average reduction of 2.88 tons per year of HAPs from each
regulated vesséf’
1 Produced water ponds\s described in more detail the nextsection t hese open i
pitso are a significant s o ufractuengfuiils, t oxi ¢ em

131 Equipment Leak Memeupranote99at 6 tbl. 2.

132 EARTHWORKS, Sources of Oil and Gas Air Pollutipn
http:/www.earthworksaction.org/issues/detail/sources_of oil_and_gas_air_poflagbwisited Nov.

21, 2013).

133U.S.DEPGT OF ENERGY, U.S.ENERGY INFO. ADMIN .., Natural Gas Processing: The Crucial Link
Between Natural Gas Production and Its Transportatio Market4 (2006),available at
http://www.eia.gov/pub/oil_gas/natural_gas/feature_articles/2006/ngprocess/ngprocess.pdf.

134RIA supranote 8,at 23, 2-8; Dow CHEMICAL Co., Gas Sweetening: Product Specifie(1998),
available at
http://msdssearch.dow.com/PublishedLiteratureDOWCOM/dh_0039/0901b803800391f8.pdf?fil
epath=gastreating/pdfs/noreg/1d0395.pdf&fromPage=GetDoc.

1% See RIAsupranote 8,at 28; EPA, Stationary Point and Area Sources-1 (5th ed. 1995xvailable

at http://www.epa.gov/ttn/chief/ap42/ch05/index.html.

18 gkinner, F.D., et alAbsorption of BTEX and Other Organics and Distribution Between Natural Gas
Sweetening Unit Strean37881S0cdr OF PETROLEUM ENGGRS 17, 17 (1997)available at
http://www.onepetro.orgislib/app/Preview.do?paperNumber=00037881&societyCode=SPE.

13RIA supranote 8,at 312 Thl. 32 (estimating number of regulated vessel)3rbl. 34 (providing

total emission reductions from regulated storage vessels). The 2.88 tpy per regulatesstesde

comes from dividing the total emissions from regulated storage vessels, 876 tpy, by the total number of
regulated storage vessels, 304.
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including flowback water and produced water, and are typically open to the air allowing
toxicssuch as BTEX compoundsydrogen sulfideand methanakscape into the air.
EPA itself has even identified produced
of emissionsd for which a®ditional dat a
1 CompressorsThe TCEQ Emissions Event database shows that individual comgressor
and fractionators emit as much as 25.76 and 41.28 tons of HAPs per year, respéttively.
Analysis of available data the 2012Rule record alsshows that compressors emit a
total of abou®,091tons of HAPs that are uncontroll&t.
1 Pneumaticontrollers: Analysis of data in the 2@ Rule record shows that pneatit
devicesemitapproximately4,667 tons of HAPs that are uncontroltéd.

4. Hydraulic fracturing raises unigueconcerns regarding toxic airemissions
becausehis technique uses many additionabxic chemicalsas inputs.

Currently nire out of ten natural gas wellse hydraulic fracturing and its associated
processe$? According to industry responses to a 2011 House Committee investigation,
between 2005 and 2008ydraulic fracturing companies usatleast95 products containing 24
different hazardous air pollutards components of fracturing fluid® In fact,the most widely
used chemical component in hydraulic fracturing during this time pnoethano) which
appears in 342 produétss alistedHAP.*** In all, toxic chemicals appeared in over a quarter of
the total productssed in fracturing fluid$*> A few particular chemicals of note are hydrogen
fluoride and lead. As the House Committee Report explains, hydrogen fiuaviieh is in two
productsof which one hydraulic fracturing company used 67,222 gallons from 2008 t@2009
Ai s a haz atandtbavisa haghlyrcorrpsosé and systemic poison that causes severe and
sometimes delayed health effects due to deep tissue penetration. Absorption of substantial

138EPA, Proposed Rule, Oil and Natural Gas Sector: New Source Performance Standards and National
Emission Stadards for Hazardous Air Pollutants Reviews, 76 Fed. Reg. 52,738, 52,756 (Aug. 23, 2011)
[ hereinafter 2011 Proposed Rul eo].

139 SeeAccident Pronesupranote103 at App. A: Natural Gas HAPs (TPY) at-22 (providing data

from individual sources).

10 seeTable 2- Oil and Gas Sector Summary (Appendix A).

“seeid.

1420MB WATCH, The Right to Know, The Responsibility to Protect: State Actions Are Inadequate to
Ensure Effective Disclosure of the Chemicals Used in Natural Gas Fracking 2 (2012) (citing
PrROPUBLICA, What Is Hydraulic Fracturing?, http://www.propublica.org/specialéwiit-fracturing

national).

143 Minority Staff, Committee on Energy and Commerce, U.S. House of Represen@teesicals Used

in Hydraulic Fracturingl1 (April 2011) [hereafteHouse Committee Reppravailable at
http://democrats.energycommerce.hous@gjtes/default/files/documents/Hydraukcacturing
Chemicals2011-4-18.pdf.

1%41d. at 6.

151d. at 5 (oil and gas service companies reported using more than 2,500 hydraulic fracturing products),
8 (652 of these products contained toxic chemicals).
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amounts of hydrogen
fracturing operations includethylene glycolpaphthalene, formaldehyde, and BTEX

compounds®*’

Excerpt from Table 3 from page 8 ofHouse Committee Reposhowing hydraulic
fracturing chemical components of concern that are listed hazardous air pollutant@lso

f 1 u &' OthereHARs comananly usediru t e

listing carcinogens and Safe Drinking Water Actregulated chemicals):

No. of
Chemical Component Chemical Category Products
Methanol (Methyl alcohol) HAP 342
Ethylene glycol (1,2thanediol) HAP 119
Naphthalene Carcinogen, HAR 44
Xylene SDWA, HAP 44
Hydrogen chloride (Hydrochloric acid HAP 42
Toluene SDWA, HAP 29
Ethylbenzene SDWA, HAP 28
Diethanolamine (2;2minodiethanol) HAP 14
Formaldehyde Carcinogen, HAF 12
Benzyl chloride Carcinogen, HAF 8
Cumene HAP 6
Dimethyl formamide HAP 5
Phenol HAP 5
Benzene Carcinogen, SDWA, HAR 3
Di (2-ethylhexyl) phthalate Carcinogen, SDWA, HAF 3
Acrylamide Carcinogen, SDWA, HAR 2
Hydrogen fluoride (Hydrofluoric acid) HAP 2
Phthalic anhydride HAP 2
Acetaldehyde Carcinogen, HAF 1
Acetophenone HAP 1
Ethylene oxide Carcinogen, HAR 1
Lead Carcinogen, SDWA, HAR 1
Propylene oxide Carcinogen, HAR 1
p-Xylene HAP 1
Number of Products Containing a Component of Concern 652

Another listing of the chemicals used by the industryanturingfluids wascreatedoy
the New York Department of Environmental Conservation as part of its environmental impact
statement on the development of Marcellus shale in the'§tate compilethe list the state

146

2013)).
4. at 8.

198 SeeN.Y. DEPAT OFENV. CONSERVATION, Revised Draft Supplemental Generic Environmental Impact
Statement, On the Oil, Gas and Solution Mining Regulatory Program: Well Permit Issuance for
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agency drew on Material Safety Data She@¥4SDS0) provided by the industryThe agencés
listing of chemicals includefin part)the followingHAPs

1, 4 Dioxane
Acrylamide
Benzene
Ethyl Benzene
Ethylene oxide
Formaldehyde
Hydrochloic Acid
Methanol
Naphthalene
Toluene
Xylene'4®

= =4 =0 _-0_9_9_95_42_-29_-4°._-2-

Most obvious sources of emissions from the oil and gas indumtng fromprocessing at
wells and from natural gas constituen¥et alargequantity of emissions also resftom the
openfifrack pit® (also known agiproduced water pondsand other such impoundments that
hold fracturingfluids, includingflowback water and produced watas well as from leaks
venting and evaporative loss from the tanks that may also hold substances’ As thepits,
in particular are typically open to the aithe volatile chemicals contained in the flidsuch as
BTEX compounds and hydrogen sulfidevill inevitably evaporate and escape into the'3ir.

For obvious reasondata on these emissioasdeveloping but the data available and extent of
chemicals involved in the fluids give some idea of the emissions invab/eetll as the related
health risks

As a general matteEPA stated irproposing the 201Rule that itfibelieves that
produced water ponds are. a potentially significant source of emissior@nd specifically
sought comments on control options for such pdrfddhis produced water camitsignificant
amounts of VOCsand EPAs own research has demonstrated that such-ap@npoundments
can emit HAPs such as the BTEX compounds and metfi&hol.

Horizontal Drilling and HighVolume Hydraulic Fracturing to Develop the Marcellus Shale and Other
Low-Permedility Gas Reservoir§2011) N.Y. DEC Revised DSGHJ@vailable at
http://www.dec.ny.gov/energy/75370.html.
“91d. at 555 to 563, Thl. 5.7.
%0 seeSources of Oil and Gas Air Pollutipsupranote 132see alstATSDR, Exposure Investigation.
Natural GasActivities Ambient Air Monitoring Initiative: Marcellus Shél&Vashington County, RA,
?517 (June 1, 2012) (discussing emissions from oil and gas wastewater impoundments).

Id.
1522011 Proposed Rul@6 Fed. Reg. at 52,756.
153 5eeSierra Club et alComments on National Emission Standards for Hazardous Air Pollutants: Oil
and Natural Gas Sector, Review and Proposed Rule for 40 C.F.R. Pairtt637 (Nov. 2011)
(Document ID No. EPAHQ-OAR-201005054457) [hereinafteBierra Club NESHAP CommehtBr.
Ranajit SahuT e c hni c al Report and Comments on EPAOS
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TheNew York Department of Environmental Conservation has also gathered data on
such emissions and concluded that the impoundments could be significant sources of methanol:

Analysis of air emission ras of some of the compounds used in the fracturing
fluids in the Marcellus Shale reveals potential for emissions of hazardous air
pollutants (HAPSs)in particular methanofrom the recovered (flowback) water
stored in central impoundment$his methanois present as a major component
of the surfactanirosslinker solutionsscale inhibitors and iron control
solutions used as additives in the frac wateurrent field experience indicates
that an approximately 25% recovery of fracturing water fromdeléus shale
wells may be expectedlhus using a 25% recovery factor of a nominal
5,000,000 gallons of frac water used for each watl estimated,600 pounds
(3.25 tons) of methanol will be contained in the flowback was#nce methanol
has a relatigly high vapor pressurés release to the atmosphere could possibly
occur within only about two days after the recovered water is transferred to the
impoundment.Based on an assumed installation of ten wells per wellsite in a
given yeayan annual methmeol air emission of 32.5 tons (i,@majom quantity of
HAP) is theoretically possible at a central impoundnight.

5. Toxic air emissions from oil and gas productiorthreaten public health

In EPAGs analysis for th012 Rulethe agencylagged the following agéthe main
HAP[s] of concert: benzengtoluene ethylbenzenexylenes carbonyl sulfideand rhexane->
As describedn partbelow, these HAPs are known to cawsgnificant harmful effects to human
health.

1 BenzeneEPA has desdred benzene as onetwfo fkey pollutants that contribute most
to the overall cancer risks n a t i.*® hisva kdosvn human carcinogéhy all routes
of exposured specifically causing leukemidaand also has serious roancer effects
such as preleukemiaplastic anemiaandfithe depression of the absolute lymphocyte

Gas Production and Natural Gas Transmission and Storage Source Categat@éNov. 2011)

(attached in addenda &ierra Club NESHAP Commejit€Eben ThomalMeasurement of Emissions from
Produced Water Ponds: Upstream Oil and Gas Stud2609),available at
http://permanent.access.gpo.gov/Ips120786/600r09132.pdf.

%4 N.Y. DEPAr OFENV. CONSERVATION, Supplemental Generic Environmental Impact Statement on the

Qil, Gas and Solution Mining Prograat 656 to 657( 200 9) . The Departmentds r
environmental impact statement, as cited above, has deleted this statement, not on the basis of its veracity,
but rather on the gr ouniodmedin Septembei 2010]thatepedterpaould me n t
not routinely propose to store flowback water either in reserve pits on the well pad or in centralized

i mpoundment so and therefore the Depart mentBSeopted
N.Y. DEC Revised DSGEKupranote 148, at -P.

1%5RIA, supranote 8at 414.

01d. at 49.
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count in blood"” Though most of these narancer effects result from losigrm

exposurerecent research has fourfithat biochemical responses are occurring at lower

levels of benzene expore than previously knowdt®® Benzene has also been listed by

the state of California to cause developmental toxicity. A 200ifo@@h EPA

(ACal EBRXOPRPwW of the Il iterature concluded th
exposure early in life elicita stronger carcinogenic response than equivalent exposures

of workinga g e  a'd’ rhistinereased susceptibility is not accounted for in the-dose
response values used by the US EPA or CalEPA and thus standards or assessments based
on these waleuggs efimayt u he risk from early |
adequately pr olt%Studtidsof @umarf biological fissuesavhich dound

benzene detected in fetal cord blood at levels equal to or greater than that of maternal

blood andn breast milk®* indicate the potential for increased exposures during prenatal
development and infancy.

1 Toluene While there is not yet adequate information to classify toluene as a human
carcinogenit is known tocause serious neurological and developmesitatts'®® For
example central nervous systemGNS0) dysfunction and narcosis have been
fifrequently observetin humans acutely exposed to toluene by inhalagean in low
levels!®® In more chronic exposures with high levels of toly&ZiS depression has
occurredresulting in symptoms such Bataxig tremors cerebral atrophynystagmus
(involuntary eye movementsgnd impaired speechearing and visiond Chronic
inhalation has also caused RONS effects such d#rritation of theupper respiratory
tract eye irritation dizzinessheadachesnd difficulty with slee@'®* And
developmental effects have occurred in the children of women who have abused toluene
during pregnancy®® In studies of occupational exposures to tolyéneuological
effects (i.e.impaired color visionimpaired hearingdecreased performance in
neurobehavioral analysishanges in motor and sensory nerve conduction vejocity
headachgand dizziness) [were] the most sensitive endpisftit.

1 Ethylbenzeneln acute exposur@ humansethylbenzene has been found to result in
respiratory effects such as throat irritation and chest constriesonell as neurological
effects such as dizzine¥¥. In cases of chronic exposueghylbenzenémay cause eye

71d. at 415.
158|d.
159CaL. EPA, OEHHA,Chemical Summary: Benzene. Prioritization of Toxic Air Contamiriants
Chil drends Environme®®i(2®1). Heal th Protection Act
160
Id.
11EPA, Benzene: TEACH Chemical Summary: U.S. EPA Toxicity and Exposure Assessments for
Chi | dr e ndqFeb. Bre2809), Hitp://www.epa.gov/teach/chem_summ/BENZ_summary.pdf.
182 RIA, supranote 8at 416.
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and Ling irritation with possible adverse effects on the blab¥. Although there is not

yet ample human evidence to demonstrate the carcinogenic and developmental effects of
ethylbenzenganimal studies have found botnd the International Agency for Resgar

on Cancer has classified ethylbenzengpassibly carcinogendto humans based on

animal studies®®

1 Xylenes Although EPA has found xylenes to figot classifiable with respect to human
carcinogenicity effects via acute inhalation includritation of the nose and thrgat
nauseavomiting, gastric irritation mild transient eye irritatiorand neurological
effectsd'’® Chronic effects via inhalation include nervous system effects such as
fheadacheslizzinessfatigue tremors and impaired motor coordinatiah’*

1 n-Hexane Exposure to fhexane includes a variety of effects to the nervous system
which is the chemicé primary target via inhalatiori Effects via acute exposure
includefdizzinessgiddinessslight nausegand headacheand effects via chronic
exposure includénumbness in the extremitigauscular weaknesblurred vision
headachgand fatigued'’® As with xylenesEPA has classified-hexane aginot

classifiable as to human carcinogenioitipe to limitel human data’*

The IRIS reports for each of these pollutants are incorporated here and attached in the
Appendix. Additional HAPs also warrant considerable attention from EPA

1 FormddehydeAlong withbenz ene, f or mal dehyde idcthatone of t

EPAhasdetermineit ont ri but e most t o' Fommldehydeis al | ca
dsoapotent respiratory irritant that i s fAass
el evated respiratofy symptoms in children.

1 Mercury. Mercury is a ptent neurotoxirthatis particularly hazardous to the developing
brain. Once released into the environment in elemental form, it is converted to
methylmercury which bioaccumulates in the food chain. Therefore, even low emission
levels can pose sigiicant harm to human healtiMercury content in natural gas has
been reportedp to5 , 0 0 C,dug tontentrations are highly variable among specific
regions and deposité’ Most authors agree that all natural gas deposits contain some

168|d.

191d. at 417 to 418.

17919, at 418.

171|d.

21d. at 418.

%1d. at 419.

174|d.

°1d at 49.

178 CaL. EPA, OEHHA, Chemical Summary: Formaldehyde. Prioritization of Toxic Air Contamiriants
Chil drends EnvironmelBi2801). Heal t h Protection Act
" Qlsen, S.D.Literature Study Concerning Mercury and Arsenic Distribution in Petroleum and
Geothermal Systems, Rogaland Research. Repe®8RI320Ison20 Thl. 1 (1998).
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citedis 22 0 0 £33’ m

1 Polycyclic Aromatic Hydrocarbons (PAHANnIimal studies have found that ingestion of
PAHSs during pregnancy results in much greater genetic damage in the fetusezbtapar
the mother®® Human children exposed prenatally to PAHs have statistically significant
increases in DNA aberrations in specific chromosomes, low birth weight, intrauterine
growth restrictionand reduced 16!

1 Arsenic:Arsenic is a known carcinogeapersistent toxinand has also been listed by the
state of California as known to cause developmental toX{titp 2001 CalEPA review
of the Iiterature concluded that, fthere i
susceptible to ar s®mccordingtop 2083tevakiationh an adul t
conducted by the EPA Of fi c abolite$, is®wehénecal, [ a]
that bioaccumul ates ind*tissues of aquatic

1 Methylene ChlorideMethylene chloride is a carcinogen and can also have
cardiovascular and neurological impacts. A 2001 CalEPA review determined that

18 E g, Bingham, M.D. Field Detection and Implications of Mercury Natural Gas, 5(2)SPE
PRODUCTIONENGINEERING 120-124 (1990).

191d. at 120; Abu El Ela, M., et alEgyptian Gas Plant Employs Absorbents for Hg Remdgal(46)

OIL & GAsJ. 5258 (Dec. 11, 2006).

80 Harper, BL, et al.Micronucleus Formation by Benzene o®phosphamide, Benzo(a)pyrene, and
Benzidine in Male, Female, Pregnant Female, and Fetal i@ TERATOGENESIS CARCINOGENISIS

AND MUTAGENENISIS239-252 (1989).

181 Choi, H, et al.|nternational Studies of Prenatal Exposure to Polycyclic Aromatic ébyahbons and

Fetal Growth 114(11)ENVTL. HEALTH PERSPECTIVESL7441750 (2006); Dejmek, J, et allhe Impact

of Polycyclic Aromatic Hydrocarbons and Fine Particles on Pregnancy Outd@iBél2)ENVTL.

HEALTH PERSPECTIVESL1531164 (2000); Orjuela, M.A. tal., Prenatal PAH Exposure Is Associated

with Chromosomé&pecific Aberrations in Cord Blop@03(2)MUTATION RESEARCHGENETIC

TOXICOLOGY AND ENVIRONMENTAL MUTAGENESIS108114 (2010); Perera, F, et @DNA Damage from
Polycyclic Aromatic Hydrocarbons Meared by Benzo[a]pyrerBNA Adducts in Mothers and

Newborns from Northern Manhattan, The World Trade Center Area, Poland, and ChH{DaNCER
EPIDEMIOLOGY, BIOMARKERS & PREVENTION 709714 (2009); Perera, F., et &renatal Airborne

Polycyclic Aromatic idrocarbon Exposure and Child 1Q at Age 5 Yea®4(2)PEDIATRICS €195e202

(Aug. 2009).

182 CaL. EPA, Safe Drinking Water And Toxic Enforcement Act of 1986: Chemicals Known To The State
To Cause Cancer Or Reproductive Toxi€2911),
http://www.oehha.caay/prop65/prop65_list/files/P65single052011.pdf.

183 CAL. EPA, OEHHA, Prioritization of Toxic Air ContaminantsChi | dr ends Environment
Protection Act: Arsenic and Arsenic Compouiid2001).

18 EPA, Technical Summary of Information Available on the Bioaccumulation of Arsenic in Aquatic
Organisms2 (2003), Document ID No. ER822-R-03-032.
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through its metabolisnotcarbon monoxide in the body methylene chloride can have an
increased toxicity for infants which is not accounted for in the-desponse value§®

1 Acrolein: Acrolein is a powerful respiratory irritant and there is substantial evidence that
it exacerbate asthma.Due to the high rates of asthma among children, the CalEPA has
prioritized acrolein as a toxic air contaminant of particular concern for children and
added a 10 fold factor to the derivation of dosgponse values to account for this
increased/ulnerability 1%

6. Scientific research provides significant support for the determination that oil
and gas wells pose more than a negligible risk to public health.

EPA has an abundance of evidence upon whishduldbaseits section112(n)(4)(B)
determination.For example]ocal, stateand national health agencies h#een examininghe
potential health impacts that HAP emissions from oil and gas facilitiesipok&ling the Center
for Disease Control and Prevention (CDC) Agency for Toxicsgulzes and Disease Registry
(ATSDR),'®" Association of Occupational and Environmental Clinics (AOEC) Pediatric
Environmental Health Specialty Unit (PEHSH§andthe Colorado Health Departméfit. The
Secretary of Energy Advisory Board, Shale Gas Productitsc@nmittee (SEAB) has also
weighed in on the subject, recommending the adoption of rigorous standards to reduce emissions
from shale gas operatioh®. Many researchers and groups of concerned residents in
communities across the county have also condubtgdown studies of toxic air emissions from
oil and gas production, and the elevated levels of HAP emissions detected in these and other
studies raise serious concerns about increased heali isitading cancer, respiratory and

185 CAL. EPA, OEHHA, Chemical Summary: Methylene Chloride. Prioritization of Toxic Air
Contaminant§ Ch i | d r eamrdesital Health Protection Adt (2001).

186 CAL. EPA, OEHHA, Prioritization of Toxic Air ContaminantsChi | dr ends Environment
Protection Act: Acroleiré (2001);CAL. EPA, OEHHA, Acrolein Reference Exposure Levets(2008).
187 ATSDR, Health Consiltation: Public Health Implications of Ambient Air Exposures to Volatile
Organic Compounds as Measured in Rural, Urban, and Oil & Gas Development@aei@dd County,
Colorado (2008) [hereinaft&dTSDR 200B

18 pEHSU, Information on Natural Gas Extracth and Hydraulic Fracturing for Health Professionals
(2011).

Bwitter R., et al. Draft Health Impact Assessment for Battlement M&safield County Colorado
(2010), http://www.garfiele&county.com/publie
health/documents/1%20%20%20Complete%20HIA%20with@dAppendix%20D.pdf.

19990-Day Reportsupra note 4, at @mphasis added).
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neurological toxicity for residents living near oil and gas facilit/®5.This and other research
provides important informatioshowing that oil and gawsells and their associated equipment
pose more than a negligible risk to public health.

One recent exploratory study of patiar note was designed to assess air quality and
explore the presence of volatile chemicals in
andgaswellsce xi st . 0 The study i nvol &hefdre durirgkahdy s a mp |
after the drillingand hydraulic fracturing of a new natural gas well padDevelopment during
this time included drilling, hydraulic fracturing, and productioemions. This study reached a

number of conclusions that EPA must consider.

1 Thereport found that methylerehloride, disted HAP and &oxic solvent not
reported in products used inlting or hydraulic fracturingwas detected 73% of
the time; several times in high concentratibfifs the report states regarding
these findingsfiMethylenechloride stood outlue to the extremely high
concentrationgn some of the samples, including one reading of 1730 ppbv, and
three other readings more than 563 ppbv (the cutoff value for spikes) during the
period of well development. In contrast, after activity on the paddaman end
and the wells went into production, the highest level of methylene chloride
detected was 10.6 ppb. . Given that methylene chloride was found in such high
concentrations in air samples in the present study, its source and potential
exposurescenarios should be explored with respect to exposure of individuals
working on the p&ds and living nearby.

(@2

1 The report also found that selected polycyclic aromatic hydrocarbons (PAHS),
some of which are listed HAPSs, were at concentrations greater tsnahwhich
prenatally exposed children in urban studies had lower developmental and 1Q
scores:®

1915ee, e.gWOLF EAGLE ENVTL ., supranote76;, EASTERNRESEARCHGROUP, INC., City of Fort Worth
Natural Gas Air Quality Study (20119vailable at
http://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy_final AG8DR 2008supranote
187, at 1 (the ATSDR 2008 investigation was spurred by health complaints iirgctbdi some Garfield
County residents are experiencing health effects that they believed may have environmental causes.
Community concerns ranged from mild complaints such as dizziness, nausea, respiratory problems, and
eye and skin irritation to more e concerns including canceQ;0BAL COMMUNITY MONITOR,
GASSED! Citizen Investigation of Toxic Air Pollution from Natural Gas Developl8etit (2011),
http://www.gcmonitor.org/downloads/gassedreport.pdf (this investigation found elevated cancer risk at
one site and recommended further investigation into HAP emissions and risks.).
192 Colborn, T., et al.An Exploratory Study of Air Quality near Natural Gas OperatjdfiSDX, The
Endocrine Disruption Exchange, Paonia, CO (p. 2 of manuscripty@dewed ad accepted for
%L;blication byHUMAN AND ECOLOGICAL RISK ASSESSMENT(November 9, 2012)).

Id. at 2.
1914, at 10 (citations omitted).
%1d. at 2.
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1 Thereporconclude, A[ t] he human and environment a
[nonmethane hydrocarbons], which are ozone precursors, should be examined
furthergiven that the natural gas industry is now operating in close proximity to
human residence'® and public [ands. o

1 Finally, the studyecommeded t hat A[i ] n order to dete
human exposure for both those who work on the well pads andlitfinge
nearby, systematic air quality monitoring of natural gas operations must become a
regul ar part of pg%rmitting requirements

Ot her notable studies that EPA must examin
negligiblers k t o p u b | oiland basvells poked-or exarapie

1 A new look at methane and norethane hydrocarbon emissions from oil and
natural gas operations in the Colorado Demderesburg Basinsummarizd in
the Colorado section abové&.

o This articleassessedmbient air datéor benzene and various volatile
organic compounds and found an average emission rate of 173 ktjibr of
carcinogerbenzenen the air abovenoil and gagproducing region
which corresponds tannualemissions of nearly 1,700 tons for Weld
County, Coloadq alone. This county has a population of close to
264,000 people and is part of the Dererrora Combined Statistical
Area, where more than three million people lividhe findings of this
study support the need for new measures nationwiddequadly
characterizerad reduce air contaminants, includingnze&e and other
HAPs from oil and gas development, whizdm beassociated with
significant public health threats.

1 Natural gas operations from a public health perspeciaveeview of over 600
knownchemicals used in natural gas operatiohs.

o This report concluded that many of the chemicals used in natural gas
operations could have loftgrm health impacts, including on skin, eyes,
and kidneysand respiratory, gastrointestinal, brain/nervous, immune,
endocrine, and cardiovascular systems, as well as causing cancer and
mutations’®

196 Id

Y714, at 12.

198 petron et al.supranote 49.

19 Colborn, T., et al.Natural Gas Operations From auBlic Health Perspectivel7HUMAN &
ECOLOGICAL RISK ASSESSMENTL039(2011).

?1d. at 1039.
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1 Maternal Exposure to Ambient Levels of Benzene and Neural Tube Defects
among Offspring: Texas, 1982004 a study in Texas linking benzene exposure
(from various w®bithdefeetd’s emi ssi ons)

o0 Among other things, theeport stated that mat er nal exposur e
levels of benzene is associated with the prevalence of spina bifida among
of fsgFfing. o

1 Impacts of Gas Drilling on Human and ArahHealth a report documenting
cases in which animals (both livestock and pets) exposed to natural gas operations
and related toxic substances suffered negative health impacts and evéfi’death.

o0 This report concludes that complete evidence regarding hiegdtcts of
gas drilling cannot be obtained due to incomplete testing and disclosure of
chemicals and nondisclosure agreemen
rigorous scientific studies, the gas drilling boom sweeping the world will

remain an uncontrolled hehlt e x per i ment on®an enor mo

1 The Potential NeaBource Ozone Impacts of Upstream Oil and Gas Industry
Emissionsa study of air emissions on the Barnett Shale in T&xas.

o AOur findings suggest that i mproved
industry in nonattainment areas should include reporting of emission
events, and more aggressive deployment of control strategies, such as
vapor recovery to avoid flaring, and the use of oxidation catalysts on
stationary engines. The control of formaldehydessions is especially
desirable both from an air toxics perspective, and with regard to
attainment of the federal ozone standard in surrounding or nearby urban

BN

ar efs . o

2°1Lupo, Philip J., et alMaternal Exposure to Ambient Levels of Benzene and Neural Tube Defects
among Offspring: Texas, 1982004 119(3)ENVTL. HEALTH PERSPECTIVES397 (2011)available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3060005/pdf/dii®-397.pdf,see alsdMatthew
TresaugueStudy Links Texas Birth Defects to Benzene LadeisSTONCHRONICLE, Oct. 27, 2010,
available athttp://www.chron.can/news/houstotexas/article/Studiinks-Texasbirth-defectsto-
benzendevels1702259.php%20/.

92| upo,id., at 401.

203 Bamberger, Michelle E. & Oswald, Robert Enpacts of Gas Drilling on Human and Animal Health
22(1)NEw SOLUTIONS 51(2012),available at
http://ia700801.us.archive.org/1l/items/ImpactsOfGasDrillingOnHumanAndAnimalHealth/Bamberger_Os
wald_NS22_in_press.pdf.

2%4|d. at 51.

295 Olaguer, Eduardo PThe potential neasource ozone impacts of upstream oil and gas industry
emissions62:8J.AIR & WASTEMGMT. ASSIN 966 (2012).

2% |d. at 976.
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ABased on the modeling exercise disc
and gas actities can have significant neaource impacts on ambient

ozone, through either regular emissions or flares and other emission events
associated with process upsets, and perhaps also maintenance, startup, and
shutdown of oil and gas facilities. Besidesdk candidate facilities that

have the potential to emit large amounts of formaldehyde and/or [highly

reactive VOCs] as well as N@n transient events include compressor or

drill rig engines, and glycol or amine reboilers used in gas dehydration or

sweee ni g . o

AiMaj or metropolitan areas i n or near
to demonstrate future attainment of the federal ozone standard, unless
significant controls are placed on emissions from increased oil and gas
exploration 8nd production. o

1 The Rush to Drill for Natural Gas: A Public Health Cautionary Tale

commentary in the American Journal of Public He&ith.

o This article discussdsacturing ar guing that Ait woul

invoke the precautionary principle before further degradadnd damage
to the publicds heal?h and the envir

This article summarizes other recent
on Pennsylvania Department of Environmental Protection and the
Susquehanna River Basin Commission Material Safetst Baeets for 41
products used in fracturing operations, which assessed the chemicals used

in fracturing and found that 73% of the products had between 6 and 14
different adverse health effects including skin, eye, and sensory organ
damage; respiratory disss including asthma; gastrointestinal and liver
disease; brain and nervous system harms; cancers; and negative
reproductive effects. . . . Some of the negative health effects appeared

fairly immediately after exposure whereas others appeared months or

years later, as was the case with some cancers, harm to the reproductive
system, or developmental effects. Of concern is that endedisngpting
chemicals may alter developmental pathways, manifesting decades after
exposure or even transgenerationallybytae r i ng epi g%'neti c

207|d.
2081d. at 966.

299 Finkel, Madelon L. & Law, AdaniThe Rush to Drill for Natural Gas: A Public Health Cautionary
Tale, 101(5)AM. J.OoF PuBLIC HEALTH 784 (2011)available at
http://www.ncbi.nlm.nibhgov/pmc/articles/PMC3076392/.

21014, at 785.

2H1d. (citing DiamantiKandarakis, E, et alEndocrineDisrupting Chemicals: an Endocrine Society
Scientific Statemen80(4)ENDOCRINEREVS. 293 (2009).
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1 Human Health Risk Assessment of Air Emissions from Development of
Unconventional Natural Gas Resourcasecent Colorado stuay the public
health risks from oil and gas drillifg?

o This study suggests the existencénafeased respiratory, neurological,
and cancer risks for people in proximity to wells, with benzene as the
major contributor to cancer risk®

1 Air, Noise, and Light Monitoring Results for Assessing Environmental Impacts of
Horizontal Gas Well Drilling Opettions a study conducted at the behest of the
West Virginia Department of Environmental Protectih.

o Measurements in this study found ben
CDC calls the 6the minimum risk | eve
concernfor potential health effects that might arise due to these exposures
over a IP®ng time.?d

1 Potential Public Health Hazards, Exposures and Health Effects from
Unconventional Natural Gas Developmeateview of the literature on public
health inpacts and thigs posed by gas diilg sites and related infrastructure.

o This review identified 15 different sources and processes which present a
chemical exposure hazard via the emission of air pollutants and
summarizd risk assessment findings that air exposuresdcesult in
acute, subchronic, and elevated cancerisk.

1 Birth Outcomes and Maternal Residence Proximity to Natural Gas Development
in Rural Colorado

o0 Researchers found that babies whose mothers lived in close proximity to
multiple oil and gas wellaiere 30% more likely to be born with defects in
their heart than babies born to mothers who did not live close to oil and
gas wells. Although the study does not include exposure monitoring, the

12 McKenzig Lisa M., et al.,supranote 51.

**1d. at 8386.

14 Michael McCawleyAir, Noise, and Light Monitoring Results for Assessing Environmental Impacts of
Horizontal Gas Well Drilling OperationéMay 3, 2013)available athttp://wvwri.org/wp
content/uploads/2013/10/N-L-FinalReportFOR-WEB.pdf.

*°1d. at 2.

216 Adgate, John L., et aRotential Public Health Hazards, Exposures and Health Effects from
Unconventional Natural Gas DevelopmdativTL. SCI. & TECH. (Feb. 2014)available at
http://pubs.acs.org/doi/abs/10.1021/es404621d.
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study authors suggest that exposueesit pollutants, inclding benzene,
could be a possible causg.

These studiedemonstrate thatir toxics emitted byil and gas well site activitthreaten
human healthand providea strongbasis forEPA to take action undeection112(n)(4)(b).

7. Thereal-world health impacts of oil and gas well emissionare likely greater
eventhan current data illustrate.

EPA mustalsoconsiderthe cumulative impactsf emissionsthe uncertainties in current
emissionsnventoriesthe greatervulnerability of childrerto health impacts from air toxicand
the numerous oil and gas well safety and drilling violationaaking its determinationAs
explained below, these factamplify the risks that @il emissions pos@nd wherproperly
consideredprovide further gidencethat therisk to publichealth easily meets the section
112(n)(4)(B)threshold.

a. EPA must consider and account for the fact that children are more
vulnerable to toxic air emissions and exposed at a greater rate, leading to
greater health impactsfrom early life exposure.

The science on the greater vulnerability and exposure of children to toxic air pdlution
and the need to better protect minority and-losome children in particular from pollutiénis
robust, and must be considered by EPA botemwiheciding whether oil and gas wells pose more
than a negligible risk to public health and when deciding whassionimits to set on oil and
gas wells.As discussed below, relevantidies areavailable from the National Academy of
Sciences,the Offce of Chi | dr en 6 s UKeCali tl I r Rmabteetiditeiad n ,h  tPh €
Advisory Committeescientists in th&PA Office of Research and Development who focus on
childrenbés and community heaferfdiEnyirenmental as expe
Resarch),andth€a | i f o r ©Offiee of EfRvifodnsental Health Hazard Assessment
(OEHHA). In addition,Executive Order 13046 e qui r es t hat EPA fAensure
programs, activities, and standards address disproportionate risks to childresuhdtom
environmental healPfh risks or safety risks. o

It is well-established that biological differences in the developing child and fetus can
result in increased cancer and faancer risk due to both increased exposure and increased
vulnerability?*® The most recent review of EPA risk assessment practices by the National

2" McKenzie, LisaM., et al.,Birth Outcomes and Maternal Residential Proximity to Natural Gas
Development in Rural Colorad&NvTL. HEALTH PERSPECTIVESL22:412 417 (Apr. 2014)available at
http://dx.doi.org/10.1289/ehp.1306722.

28 The President, Executive Order 13045:tBetion of Children From Environmental Health Risks and
Safety Risks, 62 Fed. Reg. 19,885, 19,885 (Apr. 23, 1997) (S€xi.(b)).

219 SeeAM. ACAD. PEDIATRICS, Policy Statemedt ChemicaiManagement Policy: Prioritizing

Chi | dr e nI8PeDherecs 9BH983 (2011)see generally alsbIATA. ACAD. SCIENCES Science
and Decisions: Advancing Risk Assessni2009); NATA ACAD. SCIENCES Pesticides in the Diets of
Infants and Childrer§1993).
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Academy of Sciences (NAS) highlightsthee ed t o more fully address ¢
vulnerability inEPA healthrisk assessmentscluding through the use of default or uncetyi
factors?°

As EPA noted in its 200€hild-Specific Exposure Factors Handbgok A [ i ] n t er ms
children may also differ from adults in their vulnerability to environmental pollutants because of
toxicodynamic differences (e.g., when exposures ogaring periods of enhanced
susceptibility) and/or toxicokinetic differences (i.e., differences in absorption, metabolism, and
e x ¢ r e¥'iAs BPA explained, environmental contaminants may have longelivesfin
young children, due to the immaturity mietabolic enzyme systems and clearance mechanisms,
and the cellular immaturity of children and the ongoing growth processes account for elevated

sk’ Thus, A[t]oxic chemicals in the environmen
andthedevelipng brain can be particularl y?®Boensitive
exampletheHandbook stast hat fiel evated bl ood | ead | evels
relatively low levels of lead can result in behavior disorders and reductionsl|eciia!

function in children, 0 and fAexposure to high
di sabilities®among children. o

In additiontoE P A6 s HahGbodk t h e 20flExpasyrédFsctors Handbook
should helgguideﬁnanalysisofchildr ends vulnerability to emissio
production”® EPAG6s 2011 Handbook duetabieaccunulatisetHARsh i | e t
mightbe lower in an urban setting, the combined exposures from multiple sources and multiple
persistent chemicalald potentially be much greater, as soil contaminants are a particular risk
to children due to play activities and behaviors, such as increased hand to mouth and object to
mouth frequency, which increase their exposures via incidental ingétion.

To account for reaorld risk to children, EPA must use adependent adjustment
factorsfor all carcinogens. This would be consistent with the NAS recommendations and with
the scientific approach developed by OEHHA.

EPA should also use a 10X default fadtmaccount for cancer risk created byuibero
exposur e. The NAS identinueioper it hédsdack efpasug!

220NAS, Science and Decisions: Advancing Risk AssessBferi: Selection and Use of Defaults (2009)
[hereinafteMNAS 20098
?2LEPA, Child-Specific Exposure Factors Handbab® (2008), EPA/600/R6/096F (citation omitted).
?221d. (citations omitted).
223 |d
2241d. (citations omitted).
ZZ SeeEPA, Exposure Facts Handboolat 1-11 (2011) EPA/600/R09/052A.

Id.
22INAS 2009supranote 220, at 112, 196 (2009) (Th36Ex amp | es of AMi ssingo Def
i De f a u |-Respon8edAssessmeniSiL. EPA, OEHHA, Technical Support Document for Cancer
PotencyFactors: Methodologies for Derivation, Listing of Available Values, and Adjustments to Allow
for Early Life Stage Exposur&s4, 5051 (May 2009) [hereinafteDEHHA TSD for Cancer Potency
Factord, available athttp://www.oehha.ca.gov/air/hot_spots/2009DC&ncerPotency.pdf, and
http://oehha.ca.gov/air/hot_spots/tsd052909.html.
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maj or omission i n EPZAOEHHAGMducted dsrowrerevievgalithed e | i n e
scientific literature to @count for prenatal susceptibility and exposures, which EPA should also

consult and us&® It has also developed methods and adjustment factors to account fatgire
susceptibility and exposures that EPA should’dSén its new risk assessment guidels,

OEHHA includes procedures for exposure assessment during fetal development, which EPA

should evaluaté®* OEHHA specifically discusses the use of a 10X adjustment factor for cancer

risk due to prenatal to age 2 exposures, and EPA should consider aslagst this same

factor?%?

At least until the IRIS values fully account for the increased risk caused bylitsarly
exposure to an emitted pollutant, EPA should use the OEHHA-spédific reference doses or
benchmarks available to assess chroniccanrcer health risk from ingestion for certain

pollutants®*®* OEHHA has generated these chsigecific reference values based on the latest
science to take into account childrenbés great

Until EPA has childspecific orchild-based reference values available for a given
pollutant, EPA should apply a default or uncertainty factor of at least 10 to account for increased
risk from earlylife exposures for nogancer risk assessments. This would be consistent with
the NAS reommendation on the need for EPA to use default factors to account for greater
risk,2**with the science developed and considered by OEHHA, and with the 10X factor enacted

8NAS 2009id., at 112 (observing that AEPA treats the pr
car ci nogseemlsad.iat ydP6 (noting t hat ERAtrecagsizesanufermi s si ngo
carcinogenic activity, but fails to take account of it or calculate any risk for it).

229 SeeOEHHA TSD for Cancer Potency Factpssipranote 227, at3, 5051;id. App. J fil n Ut er c
Early Life Susceptibility to Carcinogens: Thberivation of AgeatEx posur e Sensitivity M
conducted by OEHHAG6s Reproductive and Cancer Haza

http://oehha.ca.gov/air/hot_spots/2009/AppendixJEarly.pdf.

201d. at App. J at B & thl. 1.

281 SeeCAL. EPA, OEHHA, Air Toxics Hot Spots Program Risk Assessment Guidelines, Technical

Support Document for Exposure Assessment and Stochastic Affadgsisical Support Document for

Exposure Assessment and Stochastic Analysis6abll:-7 (Aug. 27, 2012) [hereinaft@EHHA 2012

Guideline$, http://www.oehha.org/air/hot_spots/tsd082712.html

22 gee id.

233 A full list, with links to each scientific determination document, is available here: OEHHA, Table of

all Child-chRDs Finalized to Date (updated 06/22/09),

http://oehha.ca.gdpublic_info/public/kids/chrdtable.html.

234 NAS 2009supranote 220, at 19093, 203.

45



by Congress in the Food Quality Protection A¢t.

b. To protect public health, EPA must consider and account for the cumulative
health impacts of oil and gas well emissions for people exposed to more than
one well or production facility.

EPAhas a responsibility toonsider theumulativeimpacts of oil and gas well emissions
when determinig whetherthoseemissions pose a risk to public health that exceeds the low
threshold stated in section 112(n)(4)@)d when determining thremission limitationso impose
on these facilitiesCumulative risk assessmentsinclidtea g gr egat e dtplposures by
pathways, media and routes over time, plus combined exposures to multiple contaminants from
mul ti pl é%° Isauthoricirethelisting and regulation of wells, section 112(n)(4)(B)
explicitly states that EP Aarpollupantdransachbwed f femi s

present more than a negl i gi bl® Althoughkectof adver s
112(n)(4)(A)generallybars aggregation of emissions under section 112, section 112(n)(4)(B)
createsa specific exceptiothatr ef | ect s t he reality of oil and

areas where those resources are available

Thus, EPA must consider the combined risk from multiple wells in this analysis, and not
just look at the impact of a single well, in isolatidrurther, section 112(c) confirms that listing
is appropriate where an area source category presents a threat of adverse health effects
Ai ndividually or in the aggregate, 0 again rec
impact of such sources as pafits listing decisiorf®

Both EPA and the National Academy of Sciences have highlighted the importance of
including cumulative impacts and risk in risk assessments antlagdd decision making. As
EPA has previously not lnpportance of donsidedirgiars t ands t
individual 6s total exposure to HAP, 0 and i s
wide HAP risks in the context of total HAP risks from all sources combined in the vicinity of

h

-t (D

23521 U.S.C. § 346a(b)(2)(C) (requiring that, in establishing, modifying, leaving in effect, or revoking a
tolerance or exemption for a pesticide chemical residueuyfarp oses of ensuring fAthat
reasonable certainty that no harm will result to infants and children from aggregate exposure . . . an

additional tenfold margin of safety for the pesticide chemical residue and other sources of exposure shall

be appliel 0 9ee als®EPA Sci. Adv.Bd.Revi ew of EPAO&6s draft entitled,
(RTR) Ri sk Assessment Methodol ogies: For Review b
Studies MACT | Petroleum Refining Sources and Portland Cement Maauf u y BPASAB-10-007,

at 34 (May 2010) [hereinaft&&AB May 201 (citing CAL. EPA, OEHHA, Technical Support Document

for the Derivation of Noncancer Reference Exposure Lédeie 2008)available at
http://www.oehha.ca.gov/air/hot_spots/2008/Nexmzer TSD_final.pdf.

23 EPA, Concepts, Methods, and Data Sources for Cumulative Health Risk Assessment of Multiple
Chemicals, Exposures and Effects: A Resource Docuatentxii (2007), EPA/600/R6/013F.

2742 U.S.C. § 7412(n)(4)(B).

281d. § 7412(c)(3).
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each <% Moreower, as the nab recent National Academy of Sciences report on risk
assessment states, dAit is difficult to imagin
important to understand the effects of coexposures to agents or stressors that have similar

[Modes of Action]6?*°

The Science Advisory Boalsohas urged EPA to consider cumulative risks. As the
Board stated regarding Risk and Technol ogy Re
makers and communities if results are presented in the broader contextegfaagand
cumulative risks, including background concentrations and contributions from other sources in
t he %#'rThesBoaddexplainedi[ a] resi dual risk analysis tha
baseline contamination to the estimates efjoing contammation may vastly underestimate the
hazard quotient at the site and incorrectly conclude that tHypiog releases pose risks at less
than thre&hold levels.?d

c. EPA must consider and account for environmental justice and the need for
greater protection for communities overburdened by toxic air pollution from
oil and gas wells.

Unregulated oil and gas well emissiongplicateconcerns regarding environmental
justice.As EPA has notediurban air toxics . . have a potential to elevate health risks among
particular urban subpopulatignscluding childrenthe elderlyand persons with existing
illnessesy’** Additionally, fithe prevalence of minority and leiwcome communities in urban
industrial and commercial areaghere concentrations of air toxics mag dreatesincreases the
likelihood of elevated exposures among these subpopulafiths.

MoreovefassEPAGs recent review found for the oil
transmission, and storage secttingre aralisparitiesattributable to this sectdor several
demographic groups. In particulaacial minoritiesandpeoplebelow the poverty levdhce
increased cancer rigkom this sectoat a greater rate than their representation in the U.S.
population®® EPA foundthe following disproportionatexposureo cancer risk at or above 1
in-1 million from oil and gas sources (and facilities that include such sources as well as other
source categories) for the following demographic groups

29 EPA, Proposed Rule, National Emissions Standards for Hazardous Air Pollutants: Secondary Lead
Smelting, 76 Fed. Reg. 29,032, 29,047 (May 19, 2011).
240 NAS2009 supranote 220, at 219.
1 SAB May2010,supranote 235, at ii.
21d, at 41.
*3EPA,RISK ASSESSMENT ANDMODELING - AIR TOXICS RISK ASSESSMENTREFERENCEL IBRARY VOL.
17 TECH. RES MANUAL, Part | Background, at-2 (2003),
E\Hp:/lwww.epa.gov/ttn/fera/risk_atra_vol1.html.
Id.
2452011 Proposed Rule, 76 Fed. Reg. at 527 &l. 4, 52782 tbl. 5.
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Oil & Natural Gas Production (ONGP)?4®

% of U.S. % with increased % with increased cancer

Demographic group population | cancer risk due to risk due to exposure to oil
as awhole | exposure to a facility | and gas source covered by
that includes ONGP | the ONGP NESHAP

Minority (non -white) 25% 3% 38%
Other/multi -racial 12% 30% 25%
Hispanic 14% 34% 22%
Below the poverty level | 13% 19% 14%

In sum even if considering onlthosepars of the oil and gas sectoovered by the
NESHAPR, EPAG6s o wnsigdifecdantaconcems regardingdébavironmental justice
impact of oil and gas activitie€£PA must take this into account when determirtiveg
significance of the health risks poseddiyand gasvell emissions

d. EPA must consider and account for the numerous oil and gas well safety and
drilling violations which lead to higher toxic air emissions.

EPA also must consider the many oil and gas well safety and drilling violations that
occur each year, as these violations further exacerbate the risk that well emissions pose to public
health. Recently, an Earthwks report that examined in detail the current state of oil and gas

enf orcement in sever al states concluded that
governing the oil and gas industry, eersaeddi ng t
current levels of extraction, let &% Asthe incre

report explains,

AfBased on their own data, every state we s
on the books. Among our findings:

1 Every yar hundreds of thousands of oil and gas wie88 to 91% of wells in the
states studied (close to 350,000 active wells in the six states ini2ad®)
operating with no inspections to determine whether they are in compliance with
state rules.

1 When inspetions do uncover rule violations, the violations often are not formally
recorded and the decision whether or not to record a violation is often left to the
discretion of the individual inspector.

1 When violations are recorded, they result in few pegmlti

246 |d

24T EARTHWORKS, Breaking All the Rulés The Crisis in Oil and Gas Regulatory Enforcement: States Are
Betraying the Public by Failing to Enforce Oil and Gas Development Bul8spt. 2012)available at
http://www.earthworksaction.org/figpublications/FINALUS-enforcementsm.pdf.
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1 When penalties are assessed, they provide little incentive for companies to not

of fend®*again. o

A subsequent report examining the i mpacts
contrasts the growth i n ne mfadliteswiththededineins 0 a't
TCEQOs enforcement resources. Since 2009, du
and gas productiono have increased 100 percen
TCEQOGs budget bEagledord boamrbegans from $585 niilllorein 2008 to $372
mi | | i o n?*°i Simila?y)thedepart notes thétlhen u mber of empl oyees in
Office of Compliance and Enforcement, which conducts investigations and performs air
monitoring and othenealthr e | at ed duti es, has “*Pallen 13 perc

These issues pose potentially serious threats to public health, as those living near wells
risk significant HAP exposure from excess emission events caused by mechanical malfunctions
and operatoerror® exposures that could be minimized by setting stronger standards and
compliance requirements through an area source listing.

Additionally, a recent report preparbyg the Democratic Staff othe House Natural
Resources Committee discusses theifaita oversee drilling on public lands and how this
endangers health and the environmeéntall, 2,025 safety and drilling violation notices were
issued to 335 companies drilling on public lands in seventeen states between February 1998 and
February 201! Of these, 27 percent were classified by Committee staff as a major
environmental or safety violatidi®

There were many violations that could endanger health and safety of workers and
the environmentAn evaluation of the data found many exampleshafor
environmental or safety violations reported during this period, including a 2008
blowout of a well in North Dakota that was not immediately reported to the DOI;
an operator in Mississippi that did not install a blowout preventer or any other
safety guipment to control the well in the event of a blowout; and an improper
casing and cement job in Wyoming that led to leaks of water and gas through the
cement of the wefl>

Another example of health risks posed by a lack of regulation and oversighbihahd
gas industry recently made headlines in Texas, where high levels of benzene were documented

248 |d
249 Jim Morris et al.Big Oil, Bad Air: Fracking the Eagle Ford Shale of South Tékab 18, 2014)at
?Stgp://eagleford.publicintegrity.org/.

Id.
2> DEMOCRATIC STAFF OF THEHOUSENATURAL RESOURCESCOMMITTEE, Drilling Dysfunction- How
the Failure to Oversee Drilling on Public Lands Endangers Health and the Envirordngteb. 8,
2012),available at
http://democrats.naturalresources.house.gov/sites/democrats.naturalresources.house.gowiles/2012
08_RPT_DirillingDysfunction_0.pdf.
252 |d
253 |d
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on the Barnett ShaleAt onewell site in particulari [ b] enzene was one of 35
leaking at the well in amounts above the environrmentalmo s si onds -termvel for s
effects, signaling the potential for health problems with only brief expoJure benzene level

at the well, 15,000 parts per billion, was more than 83 times thetshareffects level of 180

~

ppbB?o

e. EPA must consider am account for the data gaps that exist in current
emissions inventories andracturing chemical disclosures.

Theriskswell emissions pose to publicdleh arelikely much greater than current studies
show because emissions estimates and inventoriestazemplete. As some Petitioners
requested in their petition to EPA for reconsideration of the 2012 NESHAP for the oil and gas
sector, the agency must collect current data on the amount of toxic air emissions from oil and gas
operations, including welf§> A 2013 reporf r o m EépactosGenerdl i | @iterates the
need for EPA to strengthen the quantity and quality of data it has on the entire oil and gas sector,
including wells®*® Asthe IGF ound, AEPA h aneastrédmir emissionsctiéoa e ct | y
air toxics and criteria pollutants for several important oil and gas production processes and

sources, including wel!/ compl etions and evapo
Aquest i on &bAs aresyluohthesetprobleins, and thet that the national emission
inventory includes so |ittle data, the 1 G fou
oi |l and g &%Fueheras the aforementibned study published by a consortium of

authors from NOAA and the Univetgiof Colorado found, the available inventories of

hydrocarbon emissions from oil and gas facilities in the study area did not correlate with

observed atmospheric observations and were likely underestifriagditionally, areportby

the Central States Regi aderifledtheineed tB ianproveteerots hi p (
and gas area source inventories for the CENRAP regiibim a focus on the states of Texas,

Louisiana, Oklahoma, Arkansas, Kansas and Nebr8Sk&emarks madi both citizen

petitions and comments related to the oil and gas production industry have also noted this issue

54| oftis, supranote 72.

2® Gjerra Club et al., Petition for Reconsideration of Oil and Natural Gas Sector: National Emission
Standards for Hazardous Air Pollutants Reviews; Final Rule, 77 Fed. Reg. 49,4906A2012), 40
C.F.R. Part 63, Subparts HH and HHH, Dkt. ID No. HR®-OAR-201005054591 at 35 (Oct. 15,

2012).

> EPA, INSPECTORGEN., EPA Needs to Improve Air Emissions Data for the Oil and Natural Gas
Production SectqrReport No. 137-0161 (Feb. 20,@13).

71d. (executive summary).

258 |d

2%9 pétron supranote 43, at 1 (This study was conducted in Weld County, CO. It took a regional
approach, using data collected over 3 years by both fixed and mobile sampling equipment looking for
sources and mixing ratios of methane and benzene and several otiegthare hydrocarbons.).
°ENVIRON,Recommendati ons for I mprovements to the CENF
Inventoriesat ES1 (2008), http://www.wrapair.org/forums/ogwg/documents/2008

11 _CENRAP_O&G_Report_113.pdf.
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in greater detaft®® As suchEPA should take a comprehensive approach to address the data
gaps on the oil and gas sector for wells and aétrgplarts of the sector, in response to this
petition and the Sierra Cludd al. petition for reconsideration of the 2012 oil and gas sector
NESHAP.

Additional data gaps exist in fully evaluatipgtential health effects caused by emissions
from hydraulicaly fractured wells.Many of the chemicals used by these wells (and their
associated HAP emissions) are unknown, in par
chemical disclosure process that drilling companies frequently (fifiZe.P A6s deci si on t
perform a study on hydraulic fracturing and its human health effects on drinking water shows
that EPA must also perform a full assessmeet/fuate the ways in whidhacturingaffects air

toxics in areas near wellstarting by collectingmissiorntestdaa?®®

Although EPA shouldjather additional data to furthevaluate the health effects and
promulgate an appropriategulatory response, EPA mumit delay in listing well facilities as
area sourcesThere is ample existing evidence refereniceaind attached to this Petition

demonstratinghat these sources pas®re than aegligiblerisk to public healththereby
warranting an immediate area source designation.

D. Existing technologyis available toreduceoil and gaswells 6 temissions

Tecmology that is available and is already in use in some places can reduce oil and gas
well emissions, showing that HAP reductions have been achieved and are achievable. These
technologies have been demongdathroughout well facilities.

1 WellcompletonEPAGs regul ation of some well s 1in
Standards for the oil and gas sector shows that green completions and other reduced
VOC emission requirements are available and effeétv@hese techniques can also
be applied to oiproducingwells, which are currently not subject to the New Source
Performance Standards, but are a rapidly growing source of HAP emissions in light of

*1See Sierra Club NESHAP Commestgranote 155t 22 ( AOt her HAPs are al sc
that EPA did not capture due to its lack of emission test data. Both EPA and the public need more

information about oil and gas chemicals used in the United States today for hydraulic frabeoangse

many are either not disclosed, or the public has limited or no information about the health risks associated

wi t h t bealscEasthjusticeset alCitizen Petition under TSCA Regarding the Chemical

Substances and Mixtures Used in Oil ands@&aploration or ProductioifAug. 4, 2011).

?%2SeeHouse Committee Reppsupran ot e 143, at 2 (fiBetween 2005 and
million gallons of 279 products that contained at least one chemical or component that the manufacturers
deemedm pri etary or a trade secret. o).

263 SeeEPA, EPA's Study of Hydraulic Fracturing and Its Potential Impact on Drinking Water Resources

at http://www.epa.gov/hfstudyllast updated Nov. 15, 2013)

264 SeeEPA, Oil and Natural Gas Sector: Standards of Perforemfor Crude Oil and Natural Gas

Production, Transmission, and Distribution, Background Technical Support Document for the Proposed

Rulest ATSDo) at A 4.4 (Jul yHQROAR-201005090045u ment | D No. E
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maj or shale oil reservoir development exp
Californiads Mont gotterg>shal e reserve, amon

1 Flares: Flarin% can be reduced or capped except when necessary to avoid
emergencie&®® Emissions from flares also can be reduced with the use of enclosed
combustion device’ As EPA6s own research shows, f|
more effective i implementing better flare monitoring programs, requiring operators
to justify each time they flare, and requiring operatorsigure efficient flare
operation’®®

1 Plunger lifts for liquids unloading: Emissions released from liquids unloading and
other wdl cleanup activities can be reduced or eliminated with the use of plunger
lifts.2®® Emissionsfrom liquids unloadingara ot contr ol |l ed by EPAD
performance standards.

1 Compressors: Gas leakage and emissions Weltheadcompressorgéwhich arenot
subject tahe NSPStan be substantially reduced using centrifugal compressors

*5Seee.g, 2 Colo. Code Regs. § 404805)b)(3)(A) (requiring green completions on both oil and gas

well s fiwhere reservoir pressure, formation produc
well to be capable of naturally flowing hydrocarbon gas in flammable or greater conoestedta

stabilized rate in excess of five hundred (500) MCFD to the surface against an induced surface
backpressure of five hundred (500) WyroMNgDEPRIXr sal es
OFENVTL. QUALITY, Oil and Gas Production Facilitis Chapter 6, Section 2 Permitting Guidaaté5,

20 (2010) [hereinafteWyoming Guidandeavailable athttp://deq.state.wy.us/aqd/oilgas.asp; Clean Air

Council et al., Petition for Reconsideration of Oil and Natural Gas Sector New Source Performance

Standards, Dkt. ID No. EPAIQ-OAR-201005054575 at 1614 (Oct. 15, 2012) (discussing growth in

oil production and recent data showing significant emissions frepraxucing oil and gas wells).

%6 SeeChad A. Wocken et alEnd-Use Technology StudyAn Assessment of Alternative Uses for

Associated Gaat 90 (Apr. 2013)available at

http://www.undeerc.org/bakken/pdfs/CW_Tech_Study_ APl 3.pdf (concluding that natural gas liquid
removal and distribut ederpr werro nyogdEnnghiyputting eddhuo | d n e
traditional natural gas to productive uses).

267 Cindy Copeland and Megan Williamdet hane Rel ated Comments on EPAG:
Sector: New Source Performance Standards and National Emission Standards for Hazardous Air
Pollutants Revi 283(Now. 2% 2001) bxcwenent IR Nd. ERFQ-OAR-2010

050544600017.

8 Seee.g, EPA FlareParameterssupranote 126, at-ll to 1-2 (listing factors that can impair flare

efficiency);id. at 81 (explaining the moniting equipment needed to ensure efficient flare operation);

see alspe.g, Bay Area Air Quality Mgmt. Dist., Regulation 12, Rules 11 & 12 (Flare Monitoring at

Petroleum Refineries and Flares at Petroleum Refineries).

?9 5ee, e.gMethane to Markets, Oil &as Subcommittee Technology Transfer WorksRegjuced

Emission Completions/Plunger Lift and Smart Automat&&?7 (Nov. 5, 2008),
https://www.globalmethane.org/documents/events_oilgas_20090127_techtrans_day2_robinsonl_en.pdf
(describing successful plgar lift projects); BPPlunger Well Vent Reduction Projed8(2 0 D 6

www. epa. gov/ gasstar/ §desmenbshdedgukentesscpdfso w
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equipped with tandem dry seal systerfisEmissions from compressor turbines also
can be reduced if driven by electric motors.

1 Storage vessels/Produced water ponds: Staeggels already are achieving 98%
emissions reductions in jurisdictions such as Wyoming through the use of certain
types of vapor recovery units: This level of emission reduction exceeds the 95%
control efficiency required for certain new storage vessetler the NSPS. Similarly
rigorous controls could be applied to existing storage vessels at area sources, which
are currently not subject to NSPS or NESHAReasures addressing emissions from
similar impoundments, pits, sumsd well cellars includprohibitions against
organic liquid storage in well cellaasd onprimary sumps, requirements to cover
vessels/pits with VOC impervious materiahd replacing open pits with liquid
storage tanks equipped with a vapor recoveryaifit.

1 Leak Detection an&epair: LDAR programshould apply to wellheads, compressors
and storage vessels and related components and equipment, requiring highly sensitive
monitoring systems, use of leakless components, frequent monitoring and low leak
detection thresholds of 10@m for valves in gas/vapor/light liquid services, and 500
ppm for pumps in light liquid servicand prompt repair requirements with no
loopholes’”® Currently, the NSPS and NESHAP for oil and gas facilities only require
LDAR at natural gas processing pla@ind for certain types of closed vent systems on
storage vessels located at major sources.

Requirements to implement these technologres practicest oil and gas welland their
associated equipmewill achieve significant toxic pollution reductiom®t accomplished by the
2012 Rule. As discussed abovemang other loopholes, the NSPS only applies to new wells,
leaving the entire fleet of existing wells unregulated, and it exempts oil producing wells from
regulation.

2"EPA Natural Gas STAR,essons Learned: Replacing Wet Seals with Dry Seals in Ceatrifu

Compressorsl ( OQt0OPpH www. epa. gov/ gasst gse¢ascPAIMethane s/ | | _we't
Savings from Compressors and VRWs14 (July 27, 2006), epa.gov/gasstar/documents/savings.pdf
(showing low emissions from dry seals and concludingghatc h s eal s fAoften used in

profitable to install in many circumstances).

2" Copeland and Williamsupranote 267, at 525ee alsWyoming Guidangesupranote 265, at 5, 11,

18 (requiring such controls).

2"2\/entura County Air Pollution Control Dist. Rule 71.4(B), (C)(1)(c); So. Coast Air Quality Mgmt. Dist.
Rule 1148.1(d)(3]3), (6); Santa Barbara County Air Pollution Control Dist. Rules 344(E§3}1.)

325(D); San Joaquin Valley Air Pollution Control DiRwle 4402(5)

"3 See generallBay Area Air Quality Mgmt. Dist. Regulation 8, Rule 18; Carbon Limits AS,
Quantifying CosEffectiveness of Systematic Leak Detection and Repair Programs Using Infrared
Camerasb (prepublication draft Dec. 24, 2013}, http:/www.catf.us/resources/publications/files/CATF
Carbon_Limits_Leaks_Interim_Report.pdf (finding that abatement costs for LDAR programs at well sites
range from $0 to $300 per ton of VOC emissions eliminated); ICF Internatitmapmic Analysis of
MethaneEmission Reduction Opportunities in the U.S. Onshore Oil and Natural Gas Inddsirle®

4-13 (Mar. 2014)at www.edf.org/content/ifanethanereport (showing costffectiveness of HAP
reductions achieved through control measures at oil and gas facihiteuding LDAR programs).
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Il. BASED ONTHE NEED TO PROTECT PUBLIC HEALTH, THE ADMINISTRATOR
MUST LIST AN AREA SOURCE CATEGORY FOR OIL AND GAS PRODUCTION
WELLS AND ASSOCIATED EQUIPMENT LOCATED IN THE SECTI ON
112()(4)(B) AREAS.

A. EPA has authority to list oil and gas wellsand their associated equipment and to
regulate their toxic air emissions.

Section 112(c)(3) of the CAA directs EPA t
sources which the Administrator finds presents a threat of adverse effects to human tiealth or
environment (by such sources individually or
section 112’* EPAlisted oiland natural gas production as an area source category after EPA
identified it in the Urban Air Toxics Strategy as warranting ratjoih in part because of benzene
emissiong’> However,EPA has noyetregulated toxic air emissions from oil and gas wells
under section 11%°

EPA has the authority t@gulate these sourcparsuant to section 112(n)(4)(B), which
provides an exception to what is otherwise a prohibition on listing oil and gas wells and
associated equipment as an area source category under sectior"1IP&.provision
authorizes EPA to list oil and gas frwtion wells and their associated equipm@mocated in
Afany metropolitan statistical areao or f@fa con

42 U.S.C. A 7412(c). An farea sourceodo is fiany s
a maj or ldgdda2@yd.. 0

2> SeeEPA, National Emission Standards for Hazardous Air Pollutants: Oil and N&asaProduction

and National Emission Standards for Hazardous Air Pollutants: Natural Gas Transmission and Storage,

64 Fed. Reg. 32,610 (June 17, 1999); 2007 Oil and Gas Area Source NESHAP, 72 Fed. Reg. 26. EPA

had previously listed oil and natural gasdgurction as a major source category in 1992. EPA, Initial List

of Categories of Sources Under Section 112(c)(1) of the Clean Air Act Amendments of 1990, 57 Fed.

Reg. 31,576 (July 16, 1992) [ hereinaf tamdgasil ni ti al
wells (and associated equipment) from the source category. [EERAmMentation for Developing the

Initial Source Category LisEPA450/391-030 at A25 (July 1992).

2’ See40 C.F.R. § 63.760 (applicability and designations of affected sourceésdadaas production
NESHAP) . EPAG6s area source standards regulate on
facilities above certain thresholds, with differing regulation depending upon proximity to populated areas.

See id.

27142 U.S.C. § 782(n)(4)(B).

Al t hough section 112(n)(4)(B) does not repeat th
equi pment )0 when directing EPA to Aestablish an a
42 U.S.C. § 7412(n)(4)(B), nothing ihet Act compels the irrational interpretation that an area source

category covering oil and gas wells must apply standards to the wells exclusively, and not also the

equi pment used in the production operdateigaun $ nemato
i' S not defined in the Act, but EPA has interprete
point of custody transfer, excepSecdgCHR 883.76cEhy dr at
40 C.F.R. § 63.765 (glycol dgdration unit process vent standards); 40 C.F.R. § 63.766 (storage vessel
standards).
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popul ation in excess of one milliond as area
hazardous airpallt ant s from such wells present f@Amore t
to public healtf’® As explained below, this test is met and E&vion is urgently needed to

make this determinatiofi’

1. The best available evidence showsPA mustfindwellspos e fimor e t han a
negligible risk of adverse effects to pub

In order for EPA to exercise its authority under section 112(n)(4)(B), it must make a
determination that oil and gas well emissions
to publ i Thealptfmi®@ meaning of finegligibled mak
low threshold.

AccordingtoWe b stdarcGd onar vy, A sosngall ar gnimpadrtandy of Bbe a ns
little consequence as to warrant little or no attentf®h Under afaithful reading of this phrase,
for EPA to regudte oil and gas wells, they just neegtisea health risk that imot unimportant
orinconsequential. This is a low threshold thagasily met by the evidence presented in this
Petition.

As described in Partdboveand shown by sources listed in the Appendixdies have
found pollutants emitted by oil and gas wells (and associated equipment) cause cancer and other
kinds of dangeroushronic and acutkealth impacts Substantal numberof oil and gas wells
and associated equipmértich as nearby compressors, waste water impoundments, condensate
and storage tanks, and drilling equipmeakist in section 112(n)(4)(B) areas and emit
hazardous air pollutants on a daily bastgople liing in the relevant areas need health
protection from oil ad gas well facilities.Toxic air pollutants are of particular concern in the
areas covered by section 112(n)(4)(B) because now more than ever, people and sources of
emissions are concentratedjetherin the same geographic aréa.For people living near
current and potential wells, the increased likelihobddancer, neurological harm, birth defects,
trouble breathig, nausea, and otherimpactsie r t ai nl'y fimore thatph a neg|
and EPA should so find and list this new area source category.

7942 U.S.C. § 7412(n)(4)(B).

?801n addition, EPA defined the oil and natural gas production source category as a whole to include
fequi pment | eaks,ensetroarta gneg teagnuki sp,mepnotwe rwagst ewat er t
EPA, Documentation for Developing the Initial Source Category, kigbranote 275, at 225 (including

ithe processing and upgrading of crude oil prior
prior to entering the transmission |ineod). Thus,
associatd equipment, EPA must fulfill its responsibility to regulate the full, listed area source category

(not just TEG dehydration units or glycol dehydrators), as required by section 112(c)(5) and (d)(1). 42

U.S.C. § 7412(c)(5), (d)(1) (requiring EPA to setglards under § 112(d) to control emissions from each

listed source category within 2 years after listing the source category, or by November 15, 2000,

whichever is later).

28142 U.S.C. § 7412(n)(4)(B).

282\WeBSTERS NEW COLLEGIATE DICTIONARY 769 (1974 ed.)

83 EPA, RISK ASSESSMENT ANDMODELING, supranote 243, Part | Background, a1
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a. Cancer risk is more than negligible.

The fact that thessourcesemit pollutants thatreate cancer risk, as described in Part |,
above requires listing.No level ofexposure to cancarausing pollutants and no level oéncer
risk is insignificant or negligible. In enacting section 112 of the Act, Congress made this clear
statingthafi Feder al Gover nment -19Gshdas beerppemisedonthei nce t
principle that there ino safe level of exposure to a carcinogen and, unless all of the sources in
the category are so remote that no human exposure occurs (a circumstance unclaimed for any
source category at this time), standards should be imposed and the discretion nebtidalse
inappr®priate. o

In addition,EPA should fully evaluate this source category to assess theodél
cancer risk that it causes.véilable datasuggesthat residents living near well pads face an
estimated lifetime excess cancer risk well abovein-onemillion,whi ch i s at | east
negligibled®®® Congresshasrepeatedlyecognized this level of cancer riakproblematicunder
CAA § 11225 For example, ndersection 112(c)(9), EPA may not delete any source category
from the listof arasources f it poses a cancer risk fAgreater
exposed persoff! This prohibition on delistingshows that Congress believed cancer risk above
that level is, at least, more than negligibkes another example, ikefining the requirement for
health risk standards under section 112(f)(2), Congress directafllifiesime cancer risk for the
mostexposed persomas not been reducedfiess than one in one million, the Administrator
shall promulgatstandardg under section 112(fi* Becausehe statute triggers regulation at
that level,it, at minimum, also showsangressionatoncern for cancer risktthat level,
indicating that it is, at least, more than negligible

Consistent with heDQ.Gircethas dlso reeognzdatiata c h, t
preventing canceisk aboveonein-one millions an fi a s p i estabtished bgactiong o al 0
112(f)(2)?®° Similarly, EPAhasfound that cancer risk of oriee one million or more contribuge

284S, REP. NO. 101-228, at 175 (1989), 1990 U.S.C.C.A.N. 3385, 3560.

% Seee.g, Witter, supranote189, at 2425.

286 As discussed in section I.C.7 above, current data likely underestimates the total risk, and to account for
this, EPA must evaluate the rembrld health risk for children and overburdened communities.

exampl e, EPA must us edeperdént adjustnandfactons)docasseshris fiomal. , a g
carcinogens (as Cal. EPA OEHHA does); EPAmustuse-artier o (chi |l drenés health
10X to assess cancer risk (as OEHHA doesh ERist apply chilehealth reference doses where they

have been developed (including those created by OEHHA); EPA must evaluate the cumulative impacts of
exposure to multiple pollutants, from multiple sources, through multiple pathways; EPA must use

additional factors to account for uncertainty and vulnerability, including based on environmental justice
impacts. Petitioners have provided EPA with information on these issues and will be glad to provide
additional information at EPAOGSsS request.

8742 U.S.C. § 212(c)(9)(B)(i).

831d. § 7412(F)(2)(A).

289NRDCv. EPA 529 F.3d 1077, 1082 (D.C. Cir. 2008)he court also found thatih-200,000 or &n-

1 million was fisufficient to support standing, o0 d
NRDC v. FPA 464 F.3d 1, 7 (D.C. Cir. 2006).
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toafdet er mi nat i on o fof hgatthtrisk]createdyarcair toyicksaulce | i t y 0
category->°

b. Non-cancer chronic and acute health risks are more than negligible.

The threat of other necancer health impactsr o m tweclailemigsionss also
important and shows the need for listifys described above, oil and gas wells can emit many
pollutants that are associated with reamcer chronic and acute health risks. And, as an
example, one community health risk assessment found acute and clmenancer risk well
above the level at which harmful health impacts can dcéuvoreover, similar to the one in
one million cancer risk threshottiscussed above, the fact tlERA may not delist a source
categoryunder section 112(c)(2nlessne our ce 6s emi ssions fAexceed a
to protect public health with an ample margin of safety and no adverse environmental effect will
result from emissions from any sourger(group of sourcgy imdicates that Congress
consideredhat level of health risk to be, at leastore than negligibléor pollutants that may
result in adverse effects other than carfiteBecausil and gas wells emit HA§that cause
acute and chronic (nerancer) health impactEPA has information showing thatmust list oil
and gas wells as an area source.

c. Listing oil and gas wells would serve the objectives of § 112(c)(3) and would
be consistent with EPAG6s past area sour

CAA8112(c)(3di rects EPA to |Iist each area sourc
finds presersta threat of adverse effects to human health or the enviror{thestich sources
individually or in the aggregateja r r ant i n > Tligs | @é $ © ningoreshanmi | ar
negligible risko t eintackimstmnce, asEPA has rétogiized® glithat( 4 ) (
is required i% a fithreato of har m.

EPA has interpreted t he rélefdrwhatds regwrétblistr eat i n
and regulate aeesources, but directing a consideration of various relevant factors, inciiigéng
number of sources in a category, the quantity of emissions from sources individually or in
aggregate, the toxicity of the HAP emissions, the potential for individual@dation
exposures and risks, and the geographical distribution of saiféeSPA has evaluated cancer

20 EPA, National Emissions Standards for Hazardous Air Pollutants from Secondary Lead Smelting, 77

Fed. Reg. 556, 563 (Jan. 5, 2012).

29LWitter, supranote 189, at 224 (finding hazard index of 40 for acute risks and of 2 for chronie non

cancer risks); McKenziesupranote 51, at 886 (suggesting the existence of increased respiratory,

neurological and cancer risks for people in proximity to wells).

29242 U.S.C. § 7412(c)(9)(B)(ii).

2931d. § 7412(c)(3).

?*nitial Listing Rule, 57 Fed. Reg. at31,5867 (finding A 112(c)(3) require
not a demonstration of the adverse effect, per s e
2% nitial Listing Rule, 57 Fed. Reg. at 3B7; AccordEPA, National Emission Standards for Hazardous

Air Pollutants from Secondary Lead Smelting, Final Rule, 60 Fed. Reg. 32,587, 32,591 (June 23, 1995)

[ hereinafter ASecondary Lead Smelting Ruleo].
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and other kinds of healthh r eat s, including fAcarcinogenicity
neurotoxicity, reproductive dysfunction and other acutt arc h r o n i*€ Regdrding ct s . 0
cancer risk, the agentwas also noted that:

In making area source listing determinations, the EPA strives to provide

maxi mum feasible protection against risks
Protecting the greatest numberpefsons possible to an individual lifetime cancer

risk level of no higher than approximately 1 in 1 million and (2) limiting to no

more than 1 in 10,000 the estimated cancer risk to the hypothetical maximum

exposed individua?’

Listing oil and gasvellswould be consistent witthatapproacHor area sourcesecause these
sources have cancer risk above the level ofiorane million,and also cause other kinds of
health threats identified by EPAs described in Part .

Further listing oil and gas wellsrad associated equipmenbuld be consistent with
EPAGs | i s tspenify sategofies @freahseurcesncluding glycol dehydrators at oil
and gas production faciliti€S® Oil and gas wells (and associated equipment similaty
dangerougollutants,causesimilady harmful health risls (including a risk of cancerdnd are
affecting poplated communities, as EPA foufat other listed area sources.

d. Listing oil and gas wells would fulfill the objectives of the Area Source
Program under 112(k).

EPA also must list oil and gas wells to meet the objectives of the Area Source Program
and CAA § 112(k), as well as § 112(n)(4)(B). As Congress found in establishing the Area
Source Program of the Cl ean Ai rsfroncatea souicesni ssi o
may individually, or in the aggregate,®*presen
Furtheri[ c] onsi dering the | arge number of persons
other adverse health effects from hazasdaw pollutant®y Congr e s st hdaett efiranmbn eedh t
concentrations characteristic of large urban areas should be reduced teubstdstially below

those currenly experienced. 0

Benzene is one of the 30 pollutants EPA included in the Urban Air §&trategy under
CAA A 112(k)(3)(B) (i), fdAwhich, as the resul't

2% nitial Listing Rule, 57 Fed. Reg. at 31,586.

297 Secondary Lead Smelting Rule, 60 Fed. Reg. at 32,591.

2% Seesupranotes 27576, and accompanying text.

29 For example, EPA listed secondary lead smelters as an area source category because of their cancer
and noncancer risk. Secondary Lead Smelting RaeFed. Reg. at 32,591. In other area source
determinations, EPA listed sources due to their combination of health risks, including cancer. Initial
Listing Rule, 57 Fed. Reg. at 31,588 (describing findings for commercial sterilizers using ethylene

oxide, chromium electroplaters and anodizers, halogenated solvent cleaners, and asbestos processing).
%042 U.S.C. § 7412(k)(1).

301 |d
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threat to public health P%rhigphoesioh equiee BPAton u mb e r
Aassure that s o upexengormarecobthemdggiegatg enfissions & €ach of

the 30 identified hazardous air pollutants are subject to standards pursuant to subsection (d) of

[ sect i OnEPA idedtifiedartain pieces of equipmenttime oil and gas production sector

as amarea source requiring regulation as part of the Strategy, in part because they contributed 47
percent of the national urban benzene emissions from area stir@ikand gas wells are also

a significant source of benzene in urban areas covered by @&, as well as

formaldehyde and other listed pollutarasd theylikely will become even morsignificant

sources with the continued expansion of oil and gas development at the urban inteFace

should therefore regulate them to fulfill the direes of § 112(k) and 112(c) and its outlined
objectives for the Area Source Program.

2. EPA must protect all communities covered by CAA § 112(n)(4)(Byom the
health risk created by oil and gas wells

Substantiahreas of the United States are includedhengeographicaireas to which
section 112(n)(4)(Bapplies. Part |, above, has provided many examples of these are&steat
oil and gas wellsand many additional areas atated fo potential shale development, requiring
urgent EPA action.

Section112(n)(4)(B)authorizes EPA to list oil @hgas wells as area sourcesiny
fimet ropol i tan( &MS8#éracensalidatad meteopobtan Gtatistical area with a
popuation in excess of one milliég{ A C M SR @his.covers botmetropolitan areas
(including counties connected to cities)d larger, consolidated arga$ multiple cities and
counties) It is consistent with the purposes of the Clean Air Act, including the protection of
public health and welfare and pollution prevenif6and the objectives of the air toxics program
in section 112 to ensure that EPA effectively regulates dangerous airfSxa#terpret the
relevant statistical area terms to cover as many affected communities as possible

As an initial matterite fipapi on i n excess of 1 millionc
applies only taconsolidatednetropolitanstatisticalareas. The statutextendscoverage under

3921d. § 7412(k)(3)(B)(i); EPA, National Air Toxics Program: The Integrated Urban Strategy, 64 Fed.

Reg. 38,706, 38,715 tHl.(July 19, 1999).

3342 U.S.C. § 7412(k)(3)(B)(ii).

3042007 Oil and Gas Area Source NESHAP, 72 Fed. Reg. at 28. However, in setting area source
standards for oil and gas production, EPA only restricted the emissions of glycol dehydrators (TEG
dehydratiorunits), and did so based on a-offtand geographical distinctions, so that it did not even

regulate all of these sources, or apply the same stanifiat. 2829.

%542 U.S.C. § 7412(n)(4)(B).

3942 U.S.C. § 7401(b)(1), (c).

%7See, e.gSierraClubv.ackson 2011 WL 181097, at *1 (D.D.C. Jan
these revisions was to Oentirely restructure the
by the Feder al G&.Ree NowI0k228, at 526 (198%9),u200.S.GhG@A.N. 3385,

3513);see alsdNRDC v. EPA489 F.3d 1364, 1368 (D.C.Cir.2007). In setting standards under § 112,
imaxi mum protection of huma S Rerda 100-228 a8 1681989) be t he
1990 U.S.C.C.A.N. 3385, 3553.
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this provisiotos our ces i n fAany metropolitan statistic:

stat stical area with a pdnatianyomei nopakiesanos$t
with a population in excess @fmillion or consolidated metropolitan statistical area with a

population in excessdfmi | | The. ar ul e o f3dorfisns tha thetpepolatidne nt 0
requirement applies only to CMSA4Jnder this rule, relative or modifying phrases such as

Awith a population in excess of 1 milliono ar
themb her e, HAconsol isdattd & téhantbareonmdolbéadsastnued as
extending to more remote phrases, such as fme

Although it is clear that thpopulation thresholth section 112(n)(4)(Bappliesonly to
CMSAs nreither gction 112northerest of theClean Air Actprovides a specificdefinition of
the terns MSA and CMSA Elsewhee in some places, the Act refeosthe definitions
ifest abltihseheBdirbeyau ait hdeOiCeinscesof Malampsement a
references refleghe shifting responsibility within the federal government for identifying MSAs
and CMSAs. Formerlyhe CensuBureauusedMSA and CMSAdelineationsreatedoy the
Department of Commergbut now OMB establishes theskelineations™

At the time of the 1990 Clean Air Act Amendments, skendards defining the terms
MSA and CMSAfor use by the Census Bureaere issued in 1980 by the Office of Federal

%842 U.S.C. § 7412(n)(4)(B).
39 See generallBarnhart v. Thomass40 U.S. 20, 26 (2003) (explaining that according to the

grammati cal Afrule of the | ast antecedent, 0 a | i mi
modifying only the noun or phraseatht immediately follows, and that while this rule is not an absolute
and can be overcome by other indicia of meaning,

sensible as a matter of grammar o) .

0g5ee,eg. 42 U.S.C. A 7407(d)(4)(A)Y(iv) (referring to
metropolitan statistical area (as established by
carbon monoxide nonattainment areas to include the entifediEMSA within which they are

located)jd. A 7511a(h) (1) (referring to fia Metropolitan
Consolidated Metropolitan Statistical Area (as de
addressi mgporar al etdsf® 7f50lr2 ao(zboyn(e3));( A) (referring toc
Metropolitan Statistical Area (as defined by the United States Office of Management and Budget)
(CMSA)O0 and if the area is not | oeagasdefinedbgtha CMSA,
United States Office of Management and Budget), o
gasoline). The following CAA provisions also use these terms, like § 112(n)(4)(B), without reference to

the Census Bureau or OMB: 42 U.S.8.%11c(a) (ozone transport regions), 7545(m)(2) (oxygenated

gasoline in CO nonattainment areas), 7554(c)(2)(A)-paluting fuel requirement for urban buses in

MSAs or CMSAs with a 1980 population of 750,000 or more).

311 Seel.S.CENSUSBUREAU, About Metopolitan and Micropolitan Statistical Areas
http://www.census.gov/population/metro/abdutS. CENSUSBUREAU, Metropolitan and Micropolitan

Statistical Areas Mainhttp://www.census.gov/population/metr@ee als®OMB, Alternative

Approaches to Defininyletropolitan and Nonmetropolitan Areas; Notice, 63 Fed. Reg. 70,526, 70,527

31 & thl.1 (Dec. 21, 1998) (describing the history of these terms); (BHistical Programs and

Standards: Metropolitan Statistical Area http://www.whitehouse.gov/omb/infeg_statpolicy#pr;

OMB, Statistical Programs and Standards, cont'd. Metropolitan Statistical Areas, cont'd: Background
Documentsat http://www.whitehouse.gov/omb/regulatory_affairs/inforeg_msa_backgrd/.
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Statistical Policy and Standards (Department of Comméttdjhe Department of Commegc

thendefinad the termiimetropolitan statisticalrae #@ tnean an area that includes a city with a

population of at least 50,000, or an urbanized area with a population of at least 50,000 and a total
MSA population of at least 100,088 A typical MSAincludedcentral counties (with the main

population concentratio@ndi out | yi ng counties which have <cl o

relationships with the central counties, 0 inc
population density** At that time,CMSAs were areas that includeser 1 million population,

with morethalone MSA with a | arge ur barnergseahg county o
internal econoin ¢ and s °Eackterm hlso mélusidabdh urban areas and less
populated areas relateslt t hem, i ncluding some territory fwt
than 1,000 pers®®ns per square mile.od

In the intervening decades, OMB has made several adjustments to the criteria governing
metropolitan area delineatiof’s. OMB issued itanost receninterpretation of these ternis
2010*® OMBcurrentyd e f i nes the term fimet r oghleastotean st at
urbanized area of 50,000 or more population, plus adjacent territory that has a high degree of
social and economic iegration with the core as measured by commuting fleShe term
Aurbani zed areao means: AA statistical geogr a

2G5eeDep 6t of Commer ce, ol@yf&Standartls, FewopalitanSStatistical Areai ¢ al P
Classification, 45 Fed. Reg. 956 (Jan. 3, 1980) |
considering the 1990 amendments to the Clean Air Act, OMB issued revised standards for delineating

MSAs andCMSAs. SeeO MB , Revi sed Standards for Defining Met
Fed. Reg. 12,154 (Mar. 30, 1990). However, the OMB standards did not take effect until after the 1990

Clean Air Act amendments were enact&ebe idat 12,154 (explaimg t hat t he 1980 stand
in effect until the Ilist of metropolitan areas [ m
3131980 Standards, 45 Fed. Reg. at 956, 959.

#41d. at 956. In New England, MSAs include cities and towns instead ofvaoointies.ld.

$151d. (the 1980 statistical area definitions that the1990 delineations were based on defined consolidated
metropolitan statistical areas as...fporhalyows: Al n ar
metropolitan statistical areasagnbe identified. These areas consist of a large urbanized county, or

cluster of counties, that demonstrates very strong internal economic and social links, in addition to close

ties to neighboring areas. When primary metropolitan statistical areasfimexidthe large area of which

they are component parts is designated a consolid
¥°1d. at 957.

%’Seee.gy, OMB, Revised Standards for Defining Metropoc
12,154 (Mar. 30, 1990)MB, Standards for Defining Metropolitan and Micropolitan Statistical Areas,

65 Fed. Reg. 82,228 (Dec. 27, 2000); OMB, 2010 Standards for Delineating Metropolitan and

Mi cropolitan Statistical Areas, 75 FastdofthekReeg. 37, 2
areas is from 2013 (based on the 2010 census). BMBETIN 13-01, supranote 25.

18 SeeOMB, 2010 Standards for Delineating Metropolitan and Micropolitan Statistical Areas, 75 Fed.

Reg. 37,246 (June 28, 2010) [hereinafter fH2010 St
92010 Standards, 75 Fed. Reg. at 37,252 (defining
Statistical Area associated with at least one urbanized area that has a population of at least 50,000. The
Metropolitan Statistical Area comprises the centmlinty or counties containing the core, plus adjacent

outlying counties having a high degree of social and economic integration with the central county or
counties as measured through commuting. 0).

61



consisting of densely settled census tracts and blocks and adjacent densely settled territory that
toget her contain & least 50,000 people. o

The otherternns ecti on 112(n)(4)(B), fAConsolidated
not currently in use by OMBIn 2000, OMBended use ahat termyandcreated a new term
called fACombi ndd CStEDTHetwrmCIAaurrentymeansdhe following:
AA geographic entity consisting of two or mor
empl oyment i nter chan feA combinel statistisal accdh may inclutee a st 1
two or moreareaghat are either metropolitan or micropolitdi. The most recent list of cities
and counties within MSAs and CSAs was published by OMB in 2013, applying the 2010 OMB
Standard$?

The Census Bureaub6és and OMBO6s tresatoment of
their meaning in section 112(n)4)(BEonsi st ent wi t h OMBAshoudv ol vi n
substitute the term CSA for CMSA in applying 8§ 112(n)(4)(B). This would fulfill Congressional
intent to capture not only MSAS, but also certain combined gpbgral areas that share social
and economic ties and have a population of one million or moreum, based on the current
OMB guidance, the coverage of section 112(n)(4)(B) includes all MSAs and all CSAs that meet
the population requirement. Howevat,a minimum, the provision applies to all metropolitan
statistical areas and all consolidated metropolitan statistical areas with a population of more than
1 million that would meet the standards in effect when the section 112(n)(4)(B) was enacted.

In Part |, above’® this Petition describess number of areas theeet the section
112(n)(4)(B)criteria based othe 1980 standards a@M B dnest recendelineationsn 2013
A more complete, but not exhaustilist of the areas covered by MSAs and CSAs (with a
population in excess of 1 million) is attachi&iGenerally, areas that would have been covered
under the 1980 standards continue to be covered, and some additional areas would now be
covered under the 203standardsEPA shouldalsointerpret the statutory terms in section
112(n)(4)(B) to include areas that later became coverédibe OMB6s new del i neat
terms in view of the fact that Congress shobklpresumed aware of the ongoing evolutbn

320|d.

%21 SeeOMB, Standards for Defining Metropolitan ahticropolitan Statistical Areas, 65 Fed. Reg.

82,228 (Dec. 27, 2000) [hereinafter A2000 Standar
8222010 Standards, 75 Fed. Reg. at 37,38#;als®000 Standards, 65 Fed. Ray82,238.

33 The core based statistical area referred to in the defimifiarCSA is either a metropolitan statistical

area, or a micropolitan statistical area. 2010 Standards, 75 Fed. Reg. at 37,252 (defining micropolitan
statistical area as: AA Core Based Statiatical Ar
popul ation of at | east 10,000, but Il ess than 50,0
324 SeeOMB BULLETIN 13-01, supranote 25, at 116 (List 6, showing counties designated in each state

and level of designation).

325 See, e.gsupranotes25, 38, 61, 69, 89 and92.

326 SeeTable 3i Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

(Appendix A); Table 4 Combined Statistical Areas (CSAs) with Population Greater th

Million and Active Oil and Gas Wells (Appendix A); Tablé $resence of Active Oil and Gas

Wells in-- (1) Combined Statistical Areas (CSAs) with population greater than 1 million and (2)

Metropolitan Statistical Areas (MSAS) not located in such A G8ppendix A).
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these termsFor years before 1990, the terms Congress chose to use had been updated at various
points in time, so it is reasonable to assume that Congress would expect this to continue to
occur?’

The lists ofstates, counties and corresponding dtatisareagjiven in this petitiorare
provided as examples (andt intended to be an exclusive account of the areasthatl be
covered by an area source listing under section 112(n){4){Bese examples of significant
numbers of communities affeck®dy oil and gas production and resulting toxic air emissions
illustrate thata substantial number of people in the U.i5e., over 150 million- live in an area
covered by section 112(n)(4)(B¥ However theerms in section 112(n)(4)(Byeinterpreted
the examples given in this p@n illustrate thasignificant numbers of oil angas wells aralso
located inareascovered by section 112(n)(4)(BY.o ensure adequate air pollution safeguards in
the many areas impacted by drilling, EPA must evalaateact on this Petition without delay.

B. The Administrator has a duty to establishrobust emissions standards fothe oil and
gas well area source category

Upon listing oil and gas wells as an area source category, EPA has a duty to set emissions
standads for oil and gas production wells and their associated equipment in accordance with
Clean Air Act sections 112(c), (d), and ¢kJ.EPA must set standards under section 112(d) for a
listed area source category within two years of listiig.

Under sectiori12(d), EPA may set emission standards for area sources either pursuant to

section112(d)(2f 3) (i .e., AMACTO standards), or sectdi
MACT standards promul gated pursuant todb sectio
reduction in emissionso of the hazardous air
Act, including a prohibition on such emission
consideration the cost of achieving such emission reduction, antbasayr quality health and

environmental impacts and ener g9y Thesajutei r ement s

directs that A[t]he maxi mum degree of reduct:i
sources. .. shall not be less stringent tifiee emission control that is achieved in practice by the

best control I®#osi mklatisagusoaroes, emission
stringent, and may be more stringent thahe average emission limitation achieved by the best
perfaming 12 percent of the existing sources (for which the Administrator has emissions

infor m&@Ailarey.n@ati vely, GACT standards fAprovide

%27 Seesources citedupranote311

328 Seesources citedupranote 326; Tables-8, Appendix.

%942 U.S.C. 88 7412(c), (d), & (k).

3301d. 88 7412(c)(2) &(5).

*L1d. § 7412(d)(2).

%321d. § 7412(d)(3).

3331d. 88 7412(d)(3)(A) (setting emission floor requirements), (B) (also providing that if there are fewer
than 30 sources, the floor must b ebesiipefoeming5  er age e
sourceso) .
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control technologies or management practices by such sources to reduce ewis@aaasdous
air poffutants. o

Publichealth warrants strong regulations foranild gas wellsunder § 112(d)(23).
EPA must set MACT standards for these oil and gas wells (and associated equipacanye
of the significantealth concernthat theypose Doing so would be consistent with the

Congressional findings in the Clean Air Act t
sources may individually, or in the aggregate, presignificantrisks to public health in urban
ar e8andhat fi[c]J]onsidering the | arge number of

carcinogenic and other adverse health effects from hazardous air pollutants, ambient
concentrations characteristic of large urban areas should be reduced teubststiallybelow
those curren¥ly experienced. o

Once listedthe oil and gas well area source category will contribute toG&B#van air
toxics strategythroughwhich EPA must reduce cancer and other health risks from emissions by
area source¥’ The stated purposedbfhi s program is fAto achieve a
emissions of hazardous air pollutants from area sources and an equivalent reduction in the public
health risks associated with such sources including a reduction of not less than 75 per centum in
thenhnci dence of cancer attri bu¥®ahidpegramincledssi s si on s
both a national strategy and atef@e activities™®

As theSecretary of Energy Advisory Boasthted in a recent repoffMeasures should
be taken to reduce emissiarfsair pollutants . .as quickly as practicablelThe Subcommittee
supports adoption afgorousstandard$or new and existing sources .af. air toxics ozone
precursors and other air pollutants from shale gas operatithsloreover in his 2012 State of
the Union Addressresident Obama promised that fiasiministration will take every possible
actior;ﬁo safely develop this energy. without putting the health and safety of our citizens at
risk.0

't woul d be c cpasstiadionematherarea sburcéskosé MACT
standards for oil and gas well&s EPA explained in regulating area sources in thegealated
solvents source categoriy,l a] rea sources are regulated with

341d. § 7412(d)(5).

31d. § 7412(k)(1) (emphasis added).

331d. (emphasis added).

%71d. 88 7412(k)(3)(4).

%381d. § 7412(k)(1).

39 5ee id§ 7412(K)(3)(4).

3090-Day Reportsupranote 4, at 2 (emphasis added).
http://www.slalegas.energy.gov/resources/081811 90 _day_report_fingdpghasis added).
%1 president Barack Obama, Remarks by the President in State of the Union Address (Jan. 24, 2012),
available athttp://www.whitehouse.gov/thpressoffice/2012/01/24/remarkpresicentstateuniont
address.
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justificationforr e gul at i ng t h®¥ meraihrer s no v8idjasiification not to set
strong MACT standards.

Rather, keyeasons that EPA has given for setting MACT standards for area sources in
prior rules aralsopresent here. i0and gas wells emit HAPs that can cause serious health
effects, including increased cancer risks, and their emissions implicate environmental justice
concerns.As EPA has explained in other area souutemaking, such as its rule for secondary
lead snelters, emissions of dangerous HAIRRs carcinogens and environmental justice
concerns, considering sources openaisproportionatelyninority and lowincome
communitiesdirect the use dfIACT (not GACT) standard¥"” Here,benzenen-hexane,
formaldéhyde tolueneand ethylbenzen@mongother hazardous air pollutants that oil and gas
wells emi) are extremely toxicLikewise sinceoil and gas developmeatsoimplicates
environmental justice concer(es discussed in Part |, abovajeductionin emissions from
these sourcesould help advance the objectivegboth the CAA and the Executive Order on
Environmental Justice, No. 12,848,

Finally, EPA should set area source standards that apply Title V requirements to oil and
gas wells and theassociated equipmenTitle V is an important program that allows affected
communities the opportunity to review and comment on proposed permits and facilitates
enforcement and compliance with emission standards by requiring monitoring and refdrting.

[ll. CONCLUSION

The swift expansion of oil and gas developniarthe United Statés particularly
development utilizing new drilling techniquegontinues to bring oil and gagells closer to
homes, schools, and businesses nationwide, oftereas of the countrrat are home to large
numbers of peopleBecausanly a small set of emission points related to oil and gas production
is currently subject to any air toxics regulation under sectioniddé@asedlevelopment means
that large numbers of people a@v beéng exposed to more and more toxic air emissions on a
steady, daily basiswWith oil and gas companies poised to add tens of thousands of additional
wells across the country annually, public he#tteatsposed by this development will only
increase unledsSPA acts to list oil and gas wells as a source category and set emission standards
to limit their toxic air emissions

Oil and gas wel | e mi s s iooisk ® pyblw bealthas skivmo r e t h
by the data cited in and attached to this PetitBased on available health studies, EPA has a
duty tolist oil and gas wells as an area source categarguant to section 112(n)(4)(Bndit

342EPA, National Emission Standards for Hazardous Air Pollutants: Halogenated Solvent Cleaning, 59
Fed. Reg. 61,801, 61,801 (Dec. 2, 1994).

33 3Secondary Lead Smelting Rule, 60 Fed. Reg. 32,587, 325@lune 23, 1995).

344 seeThe Pesident, Executive Order 12898: Federal Actions To Address Environmental Justice in
Minority Populations and Lovincome Populations, 59 Fed. Reg. No. 32 (Feb. 16, 1994). Moreover, as
described in section I.D above, the majority of HAP emissions from amtlassociated equipment can

be controlled by existing technologies already in use in the industry.

3> See generally2 U.S.C. § 7661a; 40 C.F.R. §§ 7001.12.
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must do so now to protect the health of communamsssthe United Statethatare already
facing emissions from massive oil and gas expansions.

For more information and to provide a timely response to this pewitbim 180 days, as
requested aboy@lease contacts at your earliest conveniendeor yaur reference, please find
the tables, maps, and major sources cited in the Appendix, and also provided on an

accompanying CEROM.

Thank you for your time and prompt consideration of this petition.

Sincerely,
Devorah Ancel
Emma Cheuse SIERRA CLUB
Tim Ballo Devorah.ancel@sierctub.org
EARTHJUSTICE (415) 9775721

echeuse@earthjustice.org
tballo@earthjustice.org
(202) 6674500

Miriam Rotkin-Ellman
NATURAL RESOURCEDEFENSECOUNCIL

mrotkinellman@nrdc.org

(415) 8756128

SUBMITTED ON BEHALF OF THE FOLLOWING UNDERSIGNED PETITIONERS:

California:

California Communities Against Toxics

California Kids IAQ

California Safe Schools

Center on Race, Poverty & the Environment

Citizens Coalition for a Safe Community

Clean Water & Air Matter

Coalition For A Safe Environment

Comite Pro Uno

Communities for a Better Environment

Community Dreams

Esperanza Community Housing Corporation

Physicians for Social Responsibility.os
Angeles

Tri-Valley CAREs

Colorado:

Citizens for Clean Air
Colorado Citizens Lobby
Douglas Canty Green Party
Sheep Mountain Alliance
Sierra Club Rocky Mountain
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Chapter (CO)
The Question Alliance
Western Colorado Congress
Western Slope Conservation Center
What the Frack?! Arapahoe

Connecticut:
Mitchell Environmental Health Associates

Louisiana:

Louisiana Bucket Brigade

Louisiana Environmental Action Network
Sierra Club Delta Chapter (Louisiana)

New York:

Catskill Citizens for Safe Energy
Catskill Mountainkeeper
Citizensodéd Environment al
Concerned Health Professionals of
New York
Riverkeeper, Inc.


mailto:echeuse@earthjustice.org
mailto:tballo@earthjustice.org
mailto:Devorah.ancel@sierraclub.org
mailto:mrotkinellman@nrdc.org

Ohio:
Athens County Fracking Action Network
Buckeye Forest Council

Pennsylvania:
Berks Gas Truth

Breathe Easy Susquehanna County(BESC)
Lehigh Valley Gas Truth

Pennsylvania Forest Coalition

Sierra Club Pennsylvania Chapter

Clean Air Council

Texas

Air Alliance Houston

Downwinders At Risk

Sierra Club Lone Star Chapter (TX)
Texas Campaign for the Environment

Wyoming:
Clark Resource Council

Pavillion Area Concerned Citizens
Powder River Basin Resource Council
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National and Regional:

Alliance of Nurses for Healthy
Environments

Center for Biological Diversity

Center for Effective Government

Center for Health, Environment and Justice

Clean Air Taskforce

ClimateMama

Delaware Riverkeeper Network

Earthworks

EcoFlight

Environmental Defense Fund

Global Community Monitor

Greenpeace

Natural Resources Defense Council

Physicians Scientists & Engineers for
Healthy Energy

SafeMinds

Sierra Club Beyond Natural Gas Campaign

Sierra Club Beyond Oil Campaign

TEDX, The Endocrin®isruption Exchange

The Mothers Project, Inc.

U.S. Climate Plan

Western Environmental Law Center

WildEarth Guardians
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Table 1- NSPS V. NESHAP COVERAGE COMPARISON: REGULATION OF WELLS AND ASSOCIATED

EQUIPMENT
RTED NOT NESHAP o NOT COVERED BY
NSPS OR NESHAP
eSS REGULATED RoCau=l REGULATED
T Newor Existing oil and gas | New and existing  Everything else at 1. Oil wells (new and
reconstructed  wells (and covered facilities, = well sites and existing)
facilities that are associated which include: production 2. Conventional gas wells

covered; and

i Covered
facilities that
undergo
modification.

1 Modification:
any physical
change in, or
change in the
method of
operation of, a
facility which
increases the
amount of any
air pollutant
emitted or
resuls in the
emission of any
air pollutant not
previously
emitted.

42 U.S.C. 8§
7411(a)(2); 40
C.F.R. pt. 60 subpt.
0000 (8§ 60.5360
- 60.5430).

equipment) that
have not undergone
modification since
Aug. 23, 2011.

In 2009 there were
an estimated 1.02
million onshore oil
and natural gas well
in the United States
split roughly evenly
between the two
types.

Significant sources
of emissions that
not regulated under
the NSPS include:

 Most
pneumatic
controllers

T Mostwell
completions

1 Some storage
vessels

1 Many
COmpressors

9 Liquids
unloading

9 Produced water
ponds

glycol dehydrators
and storage vessel
at oil and natural
gas production
facilities, and
certain equipment
leaks at natural gas
processing plants,
if located prior to
the point of custody
transfer at a major
source.

Only glycol
dehydrators and
storage vessels ca
be aggregated to
determine major
source status.

40 C.F.R. Part 63
subpart HH (oil &
natural gas
production: 88
63.760 to 63.779)

facilities located
prior to the point of
custody transfer,
including oil and
gas wells (unless
they meet the 10
tpy single HAP/25
tpy total HAP
threshold, which
seems to be fewro
none).

Additional
exemptions:

* Black ol

facilities.

* A major source
facility, prior to the
point of custody
transfer, with a
facility-wide actual
annual average
natural gas
throughput less
than 18.4 thousand
standard cubic
meters per day and
a faciity-wide
actual annual
average
hydrocarbon liquid
throughput less
than 39,700 liters
per day.

(new and existing)
Existing hydraulically
fractured gas wells
(unless modified)

New hydraulically
fractured @s wells that
are exempted from the
NSPS

Most equipment
associated with wells,
including: many storage
vessels, pneumatic
controllers, compressors
and equipment leaks.
All equipment is
unregulated (except
certain large TEG glycol
dehydrators, which are
subject to area source
standards, if not major
source standards) if
located at facilities that
do not meet major
source threshold due to
aggregation prohibition
(42UsC 8§
112(n)(4)(A)).

3.

4.

5.

Note: coverage under bot
NSPS and NESHAP
depends largely on
whether giece of
associated equipment is

| ocated dpri
of cust odSge t
40 C.F.R. 88 60.5365,
5430; 40 C.F.R. 88
63.127071, 760761.
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Table 2- Oil and Gas Sector Summary

Comparison of Emissions Controlled by EPA's FinaRule ("Controlled") vs.
Emissions that Could Have Been Controlled by EPA's Final Rule But Were Not ("Not Controlled")*

Emissions (tons/year) in 2012

Emission Type

Methane VOoC HAP
New Natural Gas Wells Drilled and Completed using Hydraulic Fracturing 1,589,622| 215,559| 16,844
New Wild Cat Exploration, Delineation, and Low Pressure Wells Routed to Control Devi
During Completion Operations 218,323 29,606 2,313
Gas Wells Refractured 224,665 30,466, 2,381
Wells Subtotal | 2,032,611] 275,630| 21,538
Oil and Gas Production Segment: Pneumatic controllers >6 scfh installed-a8€r18 90,685 25,210 952
Gas Processing Plant Segment: All pneumatic controllers in installed 28t B 225 63 2
Pneumatic Controllers Subtotal 90,910 25,273 954
New Gas Production (Gathering & Boosting) Reciprocating Compressors 1,437 400 15
New Gas Processing Plant Reciprocating Compressors 3,892 1,082 41
New Gas Processing Plant Centrifugal Compressors 2,810 254 9
Compressors Subtotal 8,139 1,736 65
New Storage Vessels >6 tpy VOC 6,490 29,746 68
Storage Vessels Subtota 6,490 29,746 68
New Gas Processing Plants 1,490 415 16
Equipment Leaks Subtotal 1,490 415 16
Subtotal of Emissions Controlled by EPA's Final Rule| 2,139,640 332,800 22,641
Gas Well Venting Liquids Unloading (Existing Wells) 2,464,800, 359,614| 26,127
Gas Well Venting Liquids Unloading (New Wells) (Note 1) 96,440 14,071 1,022
Wells Subtotal | 2,561,240 373,685| 27,149
Oil and GasProduction and Gas Processing Plant Segments: Convert existinlléégh
devices to lowbleed devices. 439,432 122,248| 4,626
Transportation and Storage Segments: Convert existingthégdu devices to loweleed
devices. 43,520 1,210 41
Transportation and Storage Segments: Requirebleed pneumatic controllers installed aftg
8-23-11. 212 6 0.2
Pneumatic Controllers Subtotal 483,164 123,464| 4,667
New Wellhead Reciprocating Compressors 20,520 3,131| 114.9
New Transmission Reciprocating Compressors 423 12 0.3
New Storage Reciprocating Compressors 87 2 0.1
New Transmission and Storage Centrifugal Compressors 1,546 43 1
Existing Oil and Gas Reciprocating Compressors 1,108,432 169,120| 6,240
Existing Oil and Gas Centrifugal Compressors 416,416 73,537| 2,734
Compressors Subtotal| 1,547,424| 245,845| 9,091
Existing Storage Vessels > 6tpy 76,312 366,783 801
Vessels Subtotal 76,312 366,783 801
New Well Pads; Contradf Valves Only 63,412 17,572 665
New Gathering & Boosting Facilities; Control of Valves Only 7,040 1,955 74
New Transmission & Storage Facilities; Control of Valves Only 3,403 94 3
Existing Oil & Gas Sector Equipment Leaks 2,141,568 595,356| 22,486
Equipment Leaks Subtotal | 2,215,423| 614,977| 23,228
Subtotal of Emissions Not Controlled by EPA's Final Rule| 6,883,563| 1,724,755| 64,935

Source: Table created by Susan Harvey, Harvey Consulting LLC, M.S., Environmental EngineeringldskivAnchorage;
B.S., Petroleum Engineering, Univ. of Alaskairbanks. Note: Annual emission estimate as of Year 5.
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of | % of the | Partofa
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
11260 Anchorage, AK Metro Area AK 380,821 13 <1
BirminghamHoover, AL Metro
13820 Area AL 1,128,047 631 3 X
26620 Huntsville, AL Metro Area AL 417,593 1 <1
33660 Mobile, AL Metro Area AL 412,992 271 4
46220 Tuscaloosa, AL Metro Area AL 219,461 1,992 19
19460 Decatur, AL Metro Area AL 153,829 4 <1
Little Rock-North Little Rock
30780 Conway, AR Metro Area AR 699,757 6 <1
FayettevilleSpringdaleRogers, AR | AR-
22220 MO Metro Area MO 463,204 155 1
AR-
22900 Fort Smith, AROK Metro Area OK 298,592 3,034 18
Los Angeled_ong BeachSanta Ana,
31100 CA Metro Area CA 12,828,837 889 4 X
San Francisc@aklandFremont,
41860 CA MetroArea CA 4,335,391 130 1 X
RiversideSan Bernardin®ntario,
40140 CA Metro Area CA 4,224,851 21 <1 X
SacramenteArden-Arcade-
40900 Roseville, CA Metro Area CA 2,149,127 492 2 X
San Jos&unnyvaleSanta Clara, CA
41940 Metro Area CA 1,836,911 39 <1 X
23420 Fresno, CA Metro Area CA 930,450 521 2 X
12540 | BakersfieldDelano, CA Metro Areal CA 839,631 2,830 9
OxnardThousand Oak¥entura,
37100 CA Metro Area CA 823,318 437 5 X
44700 Stockton, CA Metro Area CA 685,306 158 3
33700 Modesto, CA MetrdArea CA 514,453 3 <1
Santa Ros#etaluma, CA Metro
42220 Area CA 483,878 6 <1 X
47300 | Visalia-Porterville, CA Metro Area| CA 442 179 68 <1
Santa Barbar&anta MariaGoleta,
42060 CA Metro Area CA 423,895 510 3
41500 Salinas, CA Metro Area CA 415,057 75 <1
46700 Vallejo-Fairfield, CA Metro Area CA 413,344 348 10 X
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of | % of the | Partof a
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
San Luis Obispé?aso Robles, CA
42020 Metro Area CA 269,637 73 1
32900 Merced, CA Metro Area CA 255,793 8 <1
17020 Chico, CA Metro Area CA 220,000 28 <1
49700 Yuba City,CA Metro Area CA 166,892 277 6 X
25260 | HanfordCorcoran, CA Metro Area| CA 152,982 158 3
31460 | MaderaChowchilla, CA Metro Areq CA 150,865 47 1 X
DenverAuroraBroomfield, CO
19740 Metro Area CO 2,543,482 1,554 5 X
Fort CollinsLoveland, CO Metro
22660 Area CO 299,630 156 1
14500 Boulder, CO Metro Area CO 294,567 208 7 X
24540 Greeley, CO Metro Area CcO 252,825 4,316 27 X
24300 Grand Junction, CO Metro Area| CO 146,723 468 3
Miami-Fort Lauderdald®>ompano
33100 Beach, FL Metro Area FL 5,564,635 2 <1
Cape CoraFort Myers, FL Metro
15980 Area FL 618,754 11 <1
Pensacolderry Pas®Brent, FL
37860 Metro Area FL 448,991 91 1
NaplesMarco Island, FL Metro
34940 Area FL 321,520 41 <1
26980 lowa City, IA Metro Area IA 152,586 3 <1
16580 | ChampaigrUrbana, IL Metro Area| IL 231,891 3 <1
44100 Springfield, IL Metro Area IL 210,170 100 2
19500 Decatur, IL Metro Area IL 110,768 82 3
ChicageJolietNaperville, ILIN-WI | IL-IN-
16980 Metro Area Wi 9,461,105 16 <1 X
26900 | IndianapolisCarmel, IN Metro Area] IN 1,756,241 57 <1 X
23060 Fort Wayne, IN Metro Area IN 416,257 27 <1
21140 ElkhartGoshen, IN Metro Area IN 197,559 2 <1
14020 Bloomington, IN Metro Area IN 192,714 67 1
45460 Terre Haute, IN Metro Area IN 172,425 179 3
11300 Anderson, IN Metro Area IN 131,636 7 <1 X
34620 Muncie, IN Metro Area IN 117,671 20 1
Michigan City-La Porte, IN Metro
33140 Area IN 111,467 10 <1 X

72




Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of % of the | Partofa
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
IN-
21780 Evansville, INKY Metro Area KY 358,676 1,831 19
SouthBendMishawaka, INMI
43780 Metro Area IN-MI 319,224 48 1
48620 Wichita, KS Metro Area KS 623,061 2,165 13
45820 Topeka, KS Metro Area KS 233,870 144 1
31740 Manhattan, KS Metro Area KS 127,081 18 <1
29940 Lawrence, KS Metro Area KS 110,826 70 4
30460 | LexingtonFayette, KY Metro Area| KY 472,099 8 <1
14540 Bowling Green, KY Metro Area KY 125,953 540 16
21060 Elizabethtown, KY Metro Area KY 119,736 19 1 X
36980 Owensboro, KY Metro Area KY 114,752 631 17
Louisville/Jefferson County, KYN | KY-
31140 Metro Area IN 1,283,566 314 2 X
New OrleandMetairieKenner, LA
35380 Metro Area LA 1,167,764 2,655 9 X
12940 Baton Rouge, LA Metro Area LA 802,484 974 6
ShreveporBossier City, LA Metro
43340 Area LA 398,604 3,771 35
29180 Lafayette, LA MetroArea LA 273,738 654 15
HoumaBayou Cane€Thibodaux, LA
26380 Metro Area LA 208,178 2,537 18
29340 Lake Charles, LA Metro Area LA 199,607 1,529 13
33740 Monroe, LA Metro Area LA 176,441 1,883 31
10780 Alexandria, LA Metro Area LA 153,922 220 3
HagerstowrMartinsburg, MDWV MD-
25180 Metro Area WV 269,140 3 <1
MD-
19060 | Cumberland, MBWV Metro Area | WV 103,299 44 1
DetroitWarrenlLivonia, Ml Metro
19820 Area Ml 4,296,250 504 3 X
Grand RapiddVyoming, Ml Metro
24340 Area Ml 774,160 220 2 X
LansingEast Lansing, Ml Metro
29620 Area Ml 464,036 171 2
22420 Flint, Ml Metro Area Ml 425,790 18 1 X
11460 Ann Arbor, MI Metro Area Ml 344,791 18 1 X
28020 | KalamazoePortage, Ml Metro Areal Ml 326,589 160 2
Holland-Grand Haven, Ml Metro
26100 Area Ml 263,801 107 2 X
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of | % of the | Partof a
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
SaginawSaginaw Township North,
40980 MI Metro Area Ml 200,169 44 1
MuskegonNorton Shores, Ml Metrg
34740 Area Ml 172,188 115 2 X
27100 Jackson, Ml Metro Area Ml 160,248 66 2
Niles-Benton Harbor, Ml Metro
35660 Area Ml 156,813 7 <1
33780 Monroe, MI Metro Area Ml 152,021 12 <1 X
12980 Battle Creek, Ml Metro Area Ml 136,146 189 7
13020 Bay City, Ml Metro Area Ml 107,771 146 6
MO-
41180 St. Louis, MOIL Metro Area IL 2,812,896 350 1 X
MO-
28140 Kansas City, MGKS Metro Area KS 2,035,334 1,272 4 X
MO-
41140 St. Joseph, ME&KS Metro Area KS 127,329 2 <1
27140 Jackson, MS Metro Area MS 539,057 300 2
25060 Gulfport-Biloxi, MS Metro Area MS 248,820 54 1
25620 Hattiesburg, MS Metro Area MS 142,842 182 3
13740 Billings, MT Metro Area MT 158,050 143 1
10740 Albuquerque, NM Metro Area NM 887,077 377 1
42140 Santa Fe, NM Metro Area NM 144,170 1 <1
22140 Farmington, NM Metro Area NM 130,044 6,666 30
Buffalo-Niagara Falls, NY Metro
15380 Area NY 1,135,509 850 9 X
40380 Rochester, NY Metro Area NY 1,054,323 249 1 X
45060 Syracuse, NY Metro Area NY 662,577 101 1
46540 Utica-Rome, NY Metro Area NY 299,397 18 <1
13780 Binghamton, NY Metro Area NY 251,725 20 <1
27060 Ithaca, NY Metro Area NY 101,564 4 <1
21300 Elmira, NY Metro Area NY 88,830 30 2
ClevelandElyria-Mentor, OH Metro
17460 Area OH 2,077,240 1,944 12 X
18140 Columbus, OH Metro Area OH 1,836,536 1,575 10 X
19380 Dayton, OH Metro Area OH 841,502 2 <1 X
10420 Akron, OH Metro Area OH 703,200 2,165 58 X
45780 Toledo, OH Metro Area OH 651,429 57 1
15940 | CantonMassillon, OH Metro Area| OH 404,422 2,074 53
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of % of the | Partofa
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
44220 Springfield, OH Metro Area OH 138,333 1 <1 X
31900 Mansfield, OH Metro Area OH 124,475 81 4
30620 Lima, OH Metro Area OH 106,331 5 <1
41780 Sandusky, OH Metro Area OH 77,079 35 1
OH-
CincinnatiMiddletown, OHKY -IN KY -
17140 Metro Area IN 2,130,151 17 <1 X
YoungstowRWarrenBoardman, OH-
49660 OH-PA Metro Area PA 565,773 3,996 57
Steubenvilleweirton, OHWV OH-
44600 Metro Area WV 124,454 40 2
36420 Oklahoma City, OK Metro Area OK 1,252,987 | 10,002 45 X
46140 Tulsa, OK Metro Area OK 937,478 13,287 51
30020 Lawton, OK Metro Area OK 124,098 357 8
PortlandVancouvesrHillsboro, OR OR-
38900 WA Metro Area WA 2,226,009 56 <1
38300 Pittsburgh, PA Metro Area PA 2,356,285 3,727 17 X
ScrantorWilkes-Barre, PA Metro
42540 Area PA 563,631 6 <1
21500 Erie, PA Metro Area PA 280,566 1,628 26
44300 State College, PA Metro Area PA 153,990 296 7
27780 Johnstown, PA Metro Area PA 143,679 194 7
11020 Altoona, PA Metro Area PA 127,089 1 <1
48700 Williamsport, PA Metro Area PA 116,111 9 <1
Nashville Davidsonr-Murfreesbore-
34980 Franklin, TN Metro Area TN 1,589,934 57 <1 X
28940 Knoxville, TN Metro Area TN 698,030 20 <1 X
34100 Morristown, TN Metro Area TN 136,608 1 <1 X
TN-
16860 Chattanooga, TNGA Metro Area GA 528,143 1 <1
TN-
17300 Clarksville, TN-KY Metro Area KY 273,949 159 2
KingsportBristol-Bristol, TN-VA TN-
28700 Metro Area VA 309,544 28 <1
DallasFort WorthArlington, TX
19100 Metro Area X 6,371,773 5,738 15 X
HoustonSugar LaneBaytown, TX
26420 Metro Area TX 5,946,800 4,957 12 X
San AntonieNew Braunfels, TX
41700 Metro Area X 2,142,508 2,637 9
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of % of the | Partofa
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
AustinrRound RockSan Marcos, TX
12420 Metro Area TX 1,716,289 710 4 X
McAllen-EdinburgMission, TX
32580 Metro Area X 774,769 1,309 21
18580 Corpus Christi, TX Metro Area TX 428,185 2,919 30
Brownsville-Harlingen, TX Metro
15180 Area TX 406,220 75 1
Killeen-TempleFort Hood, TX
28660 Metro Area TX 405,300 5 <1
BeaumontPort Arthur, TX Metro
13140 Area TX 388,745 1,295 13
31180 Lubbock, TX Metro Area TX 284,890 455 6
29700 Laredo, TX Metro Area X 250,304 3,864 29
11100 Amarillo, TX Metro Area X 249,881 1,716 12
47380 Waco, TXMetro Area X 234,906 29 1
College StatiorBryan, TX Metro
17780 Area TX 228,660 2,879 34
30980 Longview, TX Metro Area X 214,369 2,853 39
46340 Tyler, TX Metro Area TX 209,714 701 18
10180 Abilene, TX Metro Area TX 165,252 3,851 35
48660 Wichita Falls, TX Metro Area TX 151,306 4,629 43
36220 Odessa, TX Metro Area X 137,130 2,165 60
33260 Midland, TX Metro Area TX 136,872 2,607 72
43300 | ShermarDenison, TX Metro Area| TX 120,877 551 14 X
47020 Victoria, TX Metro Area TX 115,384 3,271 29
41660 San Angelo, TX Metro Area X 111,823 2,324 22
Texarkana, TXTexarkana, AR TX-
45500 Metro Area AR 136,027 322 5
41620 Salt Lake City, UT Metro Area uT 1,124,197 99 <1 X
41100 St. George, UT Metro Area uT 138,115 14 <1
25500 Harrisonburg, VA Metro Area VA 125,228 1 <1
VA-
49020 Winchester, VAWV Metro Area A/ 128,472 20 <1 X
SeattleTacomaBellevue, WA
42660 Metro Area WA 3,439,809 2 <1 X
KennewickPasceRichland, WA
28420 Metro Area WA 253,340 3 <1
13380 Bellingham,WA Metro Area WA 201,140 1 <1
16620 Charleston, WV Metro Area WV 304,284 4,301 42
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Table 3- Metropolitan Statistical Areas (MSAs) with Active Oil and Gas Wells

No. of % of the | Partofa
Oil and MSA CSA >1
MSA Gas Area with million
Code MSA Name State | Population | Wells* wells** | population
34060 Morgantown, WV Metro Area WV 129,709 297 7
WV-
HuntingtorAshland, WVKY -OH KY -
26580 Metro Area OH 287,702 1,123 16
ParkersburéMariettaVienna, W\- WV -
37620 OH Metro Area OH 162,056 2,582 46
WV-
48540 Wheeling, WMOH Metro Area OH 147,950 117 3
16940 Cheyenne, WY Metro Area WY 91,738 203 2
16220 Casper, WY Metro Area WY 75,450 777 4
Totals 136,469,278 156,322
Due to claims of proprietatipformation, precise well locations are unavailable in all states. Th¢
numbers in this table are taken from a publically available map which identified those quarter
square cells where at least one active oil or gas well was located. Therefaranbiegs in this
column reflect the lower bounds of the true range because there may be more than one well
* | the quarter mile square cells.
This column represents the percent of the designated area that is covered by quarter mile sq
** | containing at least one active oil or gas well.
US Census Data (2010) and Well locations are derived from IHS through 2005 and suppleme
with state databases from IN, PA, KY, IL, and OH covering 200@6. Biewick, Laura R.H., 2008
Oil and Gas Exploration and Production in the United States Sho@QuaterMile Cells: U. S.
Geological Survey, Denver, Coloradwailable athttp://catalog.data.gov/datasetfaitdgas
Sources explorationandproductionin-the-unitedstatesshownrras-quartermile-cells.

77



Table 4- Combined Statistical Areas (CSAs) withPopulation Greater than 1 Million and Active Oil and

Gas Wells
% of
No. of | the CSA | No. of
Oil and Area MSAs
CSA Gas with included
Code CSA Name State | Population | Wells* | wells** | in CSA
142 BirminghamHooverCullman, AL CSA AL 1,208,453 632 3 1
Los AngelesLong BeachRiverside, CA
348 CSA CA 17,877,006 | 1,347 1 3
260 FresneMadera, CA CSA CA 1,081,315 569 2 2
San Jos&an Francisc®akland, CA
488 CSA CA 7,468,390 523 1 6
SacramenteArden-Arcade-Yuba City,
472 CA-NV CSA CA-NV | 2,461,780 769 2 2
216 DenverAuroraBoulder, CO CSA (6{0) 3,090,874 6,078 12 3
DC-
WashingtorBaltimoreNorthern Virginia,| MD-
548 DC-MD-VA-WV CSA VA-WV | 8,572,971 20 <1 3
ChicageNapervilleMichigan City, IL- IL-IN-
176 IN-WI CSA Wi 9,686,021 26 <1 3
IndianapolisAndersonrColumbus, IN
294 CSA IN 2,080,782 86 <1 3
Louisville/Jefferson County
350 Elizabethtowr-Scottsburg, KYIN CSA | KY-IN 1,427,483 333 2 2
New OrleandMetairie Bogalusa, LA
406 CSA LA 1,214,932 | 2,672 8 1
Grand RapiddviuskegonHolland, Ml
266 CSA Ml 1,321,557 799 3 3
220 DetroitWarrenFlint, MI CSA Ml 5,218,852 553 2 4
St. LouisSt. CharlesFarmington, MGIL
476 CSA MO-IL 2,878,255 350 1 1
Kansas CityOverland ParkKansas City,
312 MO-KS CSA MO-KS | 2,104,853 | 1,296 4 1
332 Las VegasParadisPahrump, NV CSA NV 1,995,215 38 <1 1
160 Buffalo-NiagaraCattaraugus, NY CSA| NY 1,215,826 | 1,507 10 1
464 | RochesteBataviaSeneca Falls, NY CS4 NY 1,149,653 815 4 1
184 ClevelandAkron-Elyria, OH CSA OH 2,881,937 | 5,642 22 2
198 ColumbusMarion-Chillicothe, OH CSA OH 2,071,052 | 2,228 9 1
212 DaytonSpringfieldGreenville, OH CSA OH 1,072,891 6 <1 2
CincinnatiMiddletownWilmington, OH OH-
178 KY-IN CSA KY-IN 2,172,191 17 <1 1
416 Oklahoma CityShawnee, OK CSA OK 1,322,429 | 11,163 44 1
430 PittsburghNew Castle, PA CSA PA 2,447,393 | 3,865 17 1
Knoxville-SeviervilleLa Follette, TN
314 CSA TN 1,055,086 105 1 2
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Table 4- Combined Statistical Areas (CSAs) withPopulation Greater than 1 Million and Active Oil and

Gas Wells
% of
No. of | the CSA | No. of
Oil and Area MSAs
CSA Gas with included
Code CSA Name State | Population | Wells* | wells** | in CSA
Nashville Davidson-Murfreesbore-
400 Columbia, TN CSA TN 1,670,890 57 <1 1
206 DallasFort Worth, TX CSA X 6,731,317 9,814 17 2
288 HoustonBaytownHuntsville, TX CSA TX 6,051,363 | 5,921 12 1
AustinrRound RockMarble Falls, TX
126 CSA TX 1,759,039 710 3 1
Salt Lake CityOgdenClearfield, UT
482 CSA uT 1,744,886 107 <1 2
500 SeattleTacomaOlympia, WA CSA WA 4,199,312 2 <1 4
Totals 107,234,004 58,050
Due to claims of proprietary information, precise well locations are unavailable in all states. The
numbers in this table are taken from a publically available map which identified those miiarter
square cells where at least one active oil or gas well was located. Therefore, the numbers in th
column reflect the lower bounds of the true range because there may be more than one well wit
* | quarter mile square cells.
This columnrepresents the percent of the designated area that is covered by quarter mile squarg
** | containing at least one active oil or gas well.
US Census Data (2010) and Well locations are derived from IHS through 2005 and supplement
state databases from IN, PA, KY, IL, and OH covering 200d6. Biewick, Laura R.H., 2008, Oil an
Gas Exploration and Production in the United States ShovQuaderMile Cells: U. S. Geological
Survey, Denver, Coloradayailable athttp://catalog.data.gov/datasetfaitdgasexplorationand
Sources productionin-the-unitedstatesshownasquartermile-cells.
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census

Code Name State | Population | Wells* | Wells** | Designation
11260 Anchorage, AK Metro Area AK 380,821 13 <1 MSA

142 BlrmlnghamHg%\fFCullman, AL AL 1,208,453 632 3 CSA
26620 Huntsville, AL Metro Area AL 417,593 1 <1 MSA
33660 Mobile, AL Metro Area AL 412,992 271 4 MSA
46220 Tuscaloosa, AL Metro Area AL 219,461 1,992 19 MSA
19460 Decatur, AL Metro Area AL 153,829 4 <1 MSA

Little Rock-North Little Rock
30780 Conway, AR Metro Area AR 699,757 6 <1 MSA
29920 FayettevilleSpringdaleRogers, AR AR-MO 463,204 155 1 MSA
MO MetroArea
22900 Fort Smith, AROK Metro Area AR-OK 298,592 3,034 18 MSA
Los Angeled_ong BeackRiverside,

348 CA CSA CA 17,877,006 | 1,347 1 CSA

488 San Jos&an Frggz:sc@akland, CA CA 7,468,390 593 1 CSA

260 FresneMadera, CACSA CA 1,081,315 569 2 CSA
12540 BakersfieldDelano, CA Metro Area CA 839,631 2,830 9 MSA
44700 Stockton, CA Metro Area CA 685,306 158 3 MSA
33700 Modesto, CA Metro Area CA 514,453 3 <1 MSA
47300 Visalia-Porterville, CA Metro Area CA 442,179 68 <1 MSA
42060 Santa Barbar&anta MarieGoleta, CA CA 423,895 510 3 MSA

Metro Area
41500 Salinas, CA Metro Area CA 415,057 75 <1 MSA
42020 San Luis Obispé?aso Robles, CA CA 269,637 73 1 MSA
Metro Area
32900 Merced, CA Metro Area CA 255,793 8 <1 MSA
17020 Chico, CA Metro Area CA 220,000 28 <1 MSA
25260 HanfordCorcoran, CA Metro Area CA 152,982 158 3 MSA
SacramenteArdenArcade-Yuba

472 City, CA-NV CSA CA-NV 2,461,780 769 2 CSA

216 DenverAuroraBoulder, CO CSA CcO 3,090,874 6,078 12 CSA
22660 | Fort CollinsLoveland, CO Metro Areq CO 299,630 156 1 MSA
24300 Grand Junction, CO Metro Area cO 146,723 468 3 MSA

. . DC-
WashingtorBaltimoreNorthern
248 Virginia, DGMD-VA-Wv CsA | M0 | 85729711 20 <1 CSA
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census
Code Name State | Population | Wells* | Wells** | Designation
Miami-Fort Lauderdald®ompano
33100 Sl EET A FL 5,564,635 2 <1 MSA
15980 Cape CoraFo;\tr(I;/Iayers, FL Metro EL 618,754 11 <1 MSA
37860 Pensacol&erry:raes;Brent, FL Metro = 448,991 91 1 MSA
34940 | NaplesMarco Island, FL Metro Area|] FL 321,520 41 <1 MSA
26980 lowa City, IAMetro Area 1A 152,586 3 <1 MSA
16580 ChampaigrUrbana, IL Metro Area IL 231,891 3 <1 MSA
44100 Springfield, IL Metro Area IL 210,170 100 2 MSA
19500 Decatur, IL Metro Area IL 110,768 82 3 MSA
ChicageNapervilleMichigan City, IL-IN-

176 IL-IN-WI CSA Wi 9,686,021 26 <1 CSA

294 Indlanapol|sAncéeéZonCqumbus, IN IN 2,080,782 36 <1 CSA
23060 Fort Wayne, IN Metro Area IN 416,257 27 <1 MSA
21140 ElkhartGoshen, IN Metro Area IN 197,559 2 <1 MSA
14020 Bloomington, IN Metro Area IN 192,714 67 1 MSA
45460 Terre Haute, IN Metro Area IN 172,425 179 3 MSA
34620 Muncie, IN Metro Area IN 117,671 20 1 MSA
21780 Evansville, INKY Metro Area IN-KY 358,676 1,831 19 MSA
43780 South Bend\/llsr'lo\a:\év:ka, INMI Metro IN-MI 319.224 48 1 MSA
48620 Wichita, KS Metro Area KS 623,061 2,165 13 MSA
45820 Topeka, KS Metro Area KS 233,870 144 1 MSA
31740 Manhattan, KS Metro Area KS 127,081 18 <1 MSA
29940 Lawrence, KS Metro Area KS 110,826 70 4 MSA
30460 LexingtonFayette, KY Metro Area KY 472,099 8 <1 MSA
14540 Bowling Green, KY Metro Area KY 125,953 540 16 MSA
36980 Owensboro, KY Metro Area KY 114,752 631 17 MSA

Louisville/Jefferson County
350 Elizabethtowr-Scottsburg, KYIN KY-IN 1,427,483 333 2 CSA
CSA

a06 | New O”ea”gv"étg'ﬂeBoga'usa’ LA LA 1,214,932 | 2,672 8 CSA
12940 Baton Rouge, LA Metro Area LA 802,484 974 6 MSA
43340 ShreveporBossier City, LA Metro LA 308,604 3771 35 MSA

Area
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census
Code Name State | Population | Wells* | Wells** | Designation
29180 Lafayette, LA Metro Area LA 273,738 654 15 MSA
26380 HoumaBayou CaneT hibodaux, LA LA 208,178 2,537 18 MSA
Metro Area
29340 Lake Charles, LA Metro Area LA 199,607 1,529 13 MSA
33740 Monroe, LA Metro Area LA 176,441 1,883 31 MSA
10780 Alexandria, LA Metro Area LA 153,922 220 3 MSA
HagerstowrMartinsburg, MDWV MD-

25180 Metro Area WV 269,140 3 <1 MSA
19060 Cumberland, MBWV Metro Area '://IV[\)/ 103,299 44 1 MSA

220 DetroitWarrenFlint, Ml CSA Ml 5,218,852 553 2 CSA

266 Grand Rapldflvlgsél’fgonHolland, Mi MI 1,321,557 799 3 CSA
29620 | LansingEast Lansing, Ml Metro Areg Ml 464,036 171 2 MSA
28020 | KalamazoePortage, Ml Metro Area Ml 326,589 160 2 MSA
40980 SaginawSaginaw Township North, M Ml 200,169 44 1 MSA

Metro Area

27100 Jackson, Ml Metro Area Ml 160,248 66 2 MSA
35660 | Niles-Benton Harbor, Ml Metro Area M 156,813 7 <1 MSA
12980 Battle Creek, Ml Metro Area Ml 136,146 189 7 MSA
13020 Bay City, Ml Metro Area Ml 107,771 146 6 MSA

476 St. LouisSt. CTEr(I:e;armlngton, MO MO-IL 2,878,255 350 1 CSA

Kansas CityOverland ParkKansas

312 City, MO-KS CSA MO-KS | 2,104,853 1,296 4 CSA
41140 St. Joseph, M&KS Metro Area MO-KS 127,329 2 <1 MSA
27140 Jackson, MS Metro Area MS 539,057 300 2 MSA
25060 Gulfport-Biloxi, MS Metro Area MS 248,820 54 1 MSA
25620 Hattiesburg, MS Metro Area MS 142,842 182 3 MSA
13740 Billings, MT Metro Area MT 158,050 143 1 MSA
10740 Albuguerque, NM Metro Area NM 887,077 377 1 MSA
42140 Santa Fe, NM Metro Area NM 144,170 1 <1 MSA
22140 Farmington, NM Metro Area NM 130,044 6,666 30 MSA

332 LEE Vega@aré‘g'z@ahr”mp’ Y NV 1,995,215 | 38 <1 CSA

160 B“ﬁa'o'N'agaé""SCA""ttaraugus’ NY | Ny | 1,215,826 | 1,507 | 10 CSA
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census

Code Name State Population | Wells* | Wells** | Designation

464 RochesteBataggieneca Falls, NY NY 1,149 653 815 4 CSA
45060 Syracuse, NY Metro Area NY 662,577 101 1 MSA
46540 Utica-Rome, NY Metro Area NY 299,397 18 <1 MSA
13780 Binghamton, NY Metro Area NY 251,725 20 <1 MSA
27060 Ithaca, NY Metro Area NY 101,564 4 <1 MSA
21300 Elmira, NY Metro Area NY 88,830 30 2 MSA

184 ClevelandAkron-Elyria, OH CSA OH 2,881,937 5,642 22 CSA

198 CqumbusMarlcc:)gAC\:hlIllcothe, OH OH 2.071,052 2.228 9 CSA

212 DaytonSprnge;iGreenwlle, OH OH 1,072,891 6 <1 CSA
45780 Toledo, OH Metro Area OH 651,429 57 1 MSA
15940 CantonMassillon, OH Metro Area OH 404,422 2,074 53 MSA
31900 Mansfield, OH Metro Area OH 124,475 81 4 MSA
30620 Lima, OH Metro Area OH 106,331 5 <1 MSA
41780 Sandusky, OH Metro Area OH 77,079 35 1 MSA

CincinnatiMiddletownWilmington, OH-

178 OH-KY-IN CSA KY-IN 2,172,191 17 <1 CSA

49660 YoungstownAWarrenBoardman, OH OH-PA 565,773 3.006 57 MSA
PA Metro Area

44600 Steubenvnle\NeK:gg, OHWYV Metro OH-WV 124.454 40 5 MSA

416 Oklahoma CityShawnee, OK CSA OK 1,322,429 | 11,163 44 CSA
46140 Tulsa, OK Metro Area OK 937,478 13,287 51 MSA
30020 Lawton, OK Metro Area OK 124,098 357 8 MSA
38900 PortlandVancouverHillsboro, OR ORWA | 2,226,009 56 <1 MSA

WA Metro Area

430 PittsburghNew Castle, PA CSA PA 2,447,393 | 3,865 17 CSA
42540 Scrantonwllkif-ezarre, PA Metro PA 563,631 6 <1 MSA
21500 Erie, PA Metro Area PA 280,566 1,628 26 MSA
44300 State College, PA Metro Area PA 153,990 296 7 MSA
27780 Johnstown, PA Metro Area PA 143,679 194 7 MSA
11020 Altoona, PA Metro Area PA 127,089 1 <1 MSA
48700 Williamsport, PA Metro Area PA 116,111 9 <1 MSA

400 NashvilleDavidsonr-Murfreesbore- ™ 1,670,890 57 <1 CSA

Columbia, TN CSA
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census

Code Name State | Population | Wells* | Wells** | Designation

314 Knoxwlle—SeweggILeLa Follette, TN ™ 1,055,086 105 1 CSA
16860 Chattanooga, TAGA Metro Area TN-GA 528,143 1 <1 MSA
17300 Clarksville, TNKY Metro Area TN-KY 273,949 159 2 MSA
28700 KingsportBristol-Bristol, TN-VA TN-VA 309,544 o8 <1 MSA

Metro Area

206 DallasFort Worth, TX CSA TX 6,731,317 9,814 17 CSA

288 HoustonBayt%var;\HuntsvnIe, TX TX 6,051,363 5021 12 CSA
41700 San AntonieNew Braunfels, TX TX 2.142,508 2.637 9 MSA

Metro Area

126 Austin-Round Ré);li\/larble Falls, TX TX 1,759,039 710 3 CSA
32580 McAIIen-Edmbu;\g:(l;/l;ssmn, TX Metro TX 774,769 1,309 21 MSA
18580 Corpus Christi, TX Metro Area TX 428,185 2,919 30 MSA
15180 BrownszIeHzrrl(lar;gen, TX Metro T 406,220 75 1 MSA
28660 Kllleen—Templeicr)g[aHood, TX Metro TX 405,300 5 <1 MSA
13140 | BeaumonPort Arthur, TX Metro Areg TX 388,745 1,295 13 MSA
31180 Lubbock, TX Metro Area TX 284,890 455 6 MSA
29700 Laredo, TX Metro Area X 250,304 3,864 29 MSA
11100 Amarillo, TX Metro Area TX 249,881 1,716 12 MSA
47380 Waco, TX Metro Area TX 234,906 29 1 MSA
17780 | College StatiofBryan, TX Metro Area] TX 228,660 2,879 34 MSA
30980 Longview, TX Metro Area X 214,369 2,853 39 MSA
46340 Tyler, TX Metro Area X 209,714 701 18 MSA
10180 Abilene, TX Metro Area TX 165,252 3,851 35 MSA
48660 Wichita Falls, TX Metro Area TX 151,306 4,629 43 MSA
36220 Odessa, TX Metro Area TX 137,130 2,165 60 MSA
33260 Midland, TX Metro Area TX 136,872 2,607 72 MSA
47020 Victoria, TX Metro Area X 115,384 3,271 29 MSA
41660 San Angelo, TX Metro Area TX 111,823 2,324 22 MSA
45500 Texarkana, TXE)ézzrkana, AR Metro TX-AR 136,027 392 5 MSA

482 Salt Lake Cltyoc?ganIearfleld,UT uT 1,744,886 107 <1 CSA
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Table 5- Presence of Active Oil and Gas Wells in
(1) Combined Statistical Areas (CSAs) with population greater than 1 million and
(2) Metropolitan Statistical Areas (MSASs) not located in such a CSA

% of
No. of | Census
Oil and Area
Gas with Census
Code Name State | Population | Wells* | Wells** | Designation
41100 St. George, UT Metro Area uT 138,115 14 <1 MSA
25500 Harrisonburg, VA Metro Area VA 125,228 1 <1 MSA
500 SeattleTacomaOlympia, WA CSA WA 4,199,312 2 <1 CSA
KennewickPasceRichland, WA
28420 Metro Area WA 253,340 3 <1 MSA
13380 Bellingham, WA Metro Area WA 201,140 1 <1 MSA
16620 Charleston, WV Metro Area WV 304,284 4,301 42 MSA
34060 Morgantown, WV Metro Area A 129,709 297 7 MSA
HuntingtorrAshland, W\V(KY -OH WV -
26580 Metro Area KY-OH 287,702 1,123 16 MSA
37620 | ParkersburgariettaVienna, WHOH | |\, ., 162,056 2,582 46 MSA
Metro Area

48540 Wheeling, WMOH Metro Area WV-OH 147,950 117 3 MSA
16940 Cheyenne, WY Metro Area WY 91,738 203 2 MSA
16220 Casper, WY Metro Area WY 75,450 777 4 MSA

Total 151,032,896/ 166,075

Due to claims of proprietary information, precise well locations are unavailable in all states. Theg

numbers in this table are taken from a publically available map which identified those quarter m

square cells where at leaste active oil or gas well was located. Therefore, the numbers in this

column reflect the lower bounds of the true range because there may be more than one well wi

* | quarter mile square cells.
This column represents the percent of the desigragadthat is covered by quarter mile square cel
** | containing at least one active oil or gas well.

US Census Data (2010) and Well locations are derived from IHS through 2005 and supplement

state databases from IN, PA, KY, IL, and OH covering 200d6. Biewick, Laura R.H., 2008, Oil an

Gas Exploration and Production in the United States Shov@QuaderMile Cells: U. S. Geological

Survey, Denver, Coloradayailable athttp://catalog.data.gov/datasetfaitdgasexplorationand
Sources productionin-the-unitedstatesshownasquartermile-cells.

85



APPENDIX B: MAPS

Map 11 U.S. Shale Plays arfbpulation Centers............oooiiiiiiiiiiiiiiiiieeeeeeeeee e 87.......
Map 27 U.S. Oil and Gas Wells and Population Centers...........cccceeeeviieeeieeeeeeeeeeeeiiiinceenn 88..........
Map 371 California: Oil and GayVells, Shale Plays and Population Centers..............c.......... 89.......
Map 47 Colorado: Oil and Gas Wells, Shale Plays and Population Centers........................ 0........
Map 51 Pennsylvania: Oil and Gas Wells, Shale Plays and Papul@enters..................coc..... al.

Map 61 Texas: Oil and Gas Wells, Shale Plays and Population Centers............ccccceeeeennn.! 92..........
Map 77 Ohio: Oil and Gas Wells, Shale Plays and Population Centers................. cccommmmennnns 93

Map 81 Louisiana: Oil and Gas Wells, Shale Plays and Population Centers....................... 9..........
Map 91 Michigan: Oil and Gas Wells, Shale Plays and Population Centers........................ 95.........
Map 10i New York: Oil and Gas Wells, Shale Plays and Population Centers...................... 9%.........
Map 11i Oklahoma: Oil and Gas Wells, Shale Plays and Population Centers.................... 9l
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