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U.S. Department of Energy (FE-34)

Attn: Addendum Comments

Office of Oil & Gas Global Security & Supply

Office of Fossil Energy

Forrestal Building, Room 3E-042,

1000 Independence Avenue SW., Washington, DC 20585

Dear Secretary Moniz:

Thank you and the Department of Energy’s Offic&as$sil Energy (“DOE/FE”) for accepting
these comments on the “Addendum to EnvironmentalddeDocuments Concerning Exports of
Natural Gas from The United States” and the “Envinental Impacts of Unconventional
Natural Gas Development and Production” report.SiMemit these comments on behalf of the
Sierra Club, our millions of members and suppoytansl Cascadia Wildlands, Otsego 2000,
Inc., Columbia Riverkeeper, Stewards of the Lowgsdsiehanna, Inc., Friends of the Earth,
Chesapeake Climate Action Network, Food and WatatcW\/ and Earthjustice.

[ I ntroduction

DOE faces pending applications for authorizatioexport 33.75 billion cubic feet per day
(“bef/d”) of natural gas as liquefied natural g&sNG”). * 33.75 bcf/d represents more than 50
percent of total 2012 U.S. gas productfokuthorizing even a fraction of the proposed export
projects will have severe environmental consequerathis added source of gas demand will
induce additional gas production and change the &h&rgy landscape.

On May 29, 2014, DOE released a package of founmeats discussing the environmental
impacts of gas production and consumption:

! DOE, Long Term Applications Received by DOE/FEEtport Domestically Produced LNG from the Lower-48
States (as of June 11, 2014), http://energy.geglgitod/files/2014/06/f16/
Summary%200f%20LNG%20Export%20Applications.pdf. Sfieally, this total represents applications tgpex

to countries without a free trade agreement wighhS. requiring national treatment in natural gdss total does
not include the 2.2 bcf/d of exports to non-freslr agreement nations that received final authwizén Sabine
Pass Liquefaction, LLADOE/FE Order. 2691-A.

2 Energy Information Administration (“EIA"), 2014 Awal Energy Outlook. EIA estimates total US 2018 ga
production at 24.06 trillion cubic feet, or 65.%/cld. at Table A14. EIA’s figure for “Lower 48 onshore”
production is 22.07 trillion cubic fedd.



* Addendum to Environmental Review Documents Conogriixports of Natural Gas
from The United States (“DOE Addendum”)

» Life Cycle Greenhouse Gas Perspective on Expottiggefied Natural Gas from the
United States (“Export LCA”)

» Life Cycle Analysis of Natural Gas Extraction anawr Generation (“Gas LCA”)

* Environmental Impacts of Unconventional Natural ®asvelopment and Production
(“Unconventional Production Report”)

These four documents provide useful informatiorardong the environmental impacts of
proposed exports. However, DOE has more work td'iese documents understate the impacts
of natural gas production and of potential U.S.agiq and they fail to provide the full analysis

of the impacts of LNG exports that the National Eowmental Policy Act(“NEPA”) and the
Natural Gas Actrequire.

We offer comments on these materials in this docuraed in the related comment addressing
air emissions and climate impacts. We note, howekat while DOE has invited comment on
this package of materials, DOE has structured #ukaoge in a way that complicates public
review and participation.

These four documents provide overlapping, and afteonsistent, analyses. For example, all
four of these documents discuss the greenhousengiasions of natural gas production, but they
draw on different data sources and rest on diftemeaumptions. Estimates of methane’s global
warming potential provide one example of this ingistency: the Export LCA uses estimates
from the most recent Intergovernmental Panel om&i Change (“IPCC”) report, but the Gas
LCA and Unconventional Production Report uses @adnd outdated estimates, and the DOE
Addendum, although it acknowledges the recent dgaears to use older data in tables
expressing methane emissions in carbon dioxidevabpnits. Commenters have no way of
knowing which of these conflicting documents représ the agency’s conclusion on the matter.
DOE has not, for example, identified any one oséhdocuments as controlling. In other
circumstances commenters might assume that therewesit agency publication represented the
agency'’s current opinion, but all four of these wlbents have the same date. DOE must resolve
these inconsistencies by presenting a clear stateohés analysis, the supporting evidence, and
its conclusions. DOE could provide this clarificatiby unifying the analysis into a single
document, or by using separate documents with leegly delineated roles and
interrelationships.

Even where these documents are not inconsistehtoni another, their fragmented analysis
makes public comment difficult. For example, NETates that, including NETL’s own work,
there are “five major studies that . . . represkeatbreadth of all natural gas lifecycle [greenteous

%42 U.S.C. § 4332t seq.
415 U.S.C. § 717h.



gas emission] work™Yet the discussion of these “five major [life ogicbtudies” does not occur
in either of the package’s two documents that Fhfeecycle” in their titles and that specifically
address climate impacts, nor do the two life cgdeuments indicate that this issue is discussed
in the other documenfsindeed, only two of the four non-NETL “major” lifgcle studies are
even cited in the two NETL life cycle repoft&ecause DOE invited public comment on each
document individually, a member of the public caneel with climate impacts might review the
two climate documents without realizing that thdseuments represented only a portion of
DOE'’s analysis of this issue.

Finally, because all of these documents save the B@dendum were authored by DOE’s
National Energy Technology Laboratory (“NETL”) apdblished on the same date, the
documents’ practice of simply using “NETL 2014"refer to one another creates needless
confusion. The DOE Addendum refers to the Uncorigeat Production Report as “NETL
2014,” but the Unconventional Production Report tredExport LCA both use “NETL 2014” to
refer to the Gas LCA. Public review of this intaegd package of documents would have been
aided had DOE and NETL taken the simple measuagl@bting and consistently using unique
shorthand names for the individual documents ctutstg this package.

Despite these difficulties, we offer comments iis hocument and in the separately-filed
comment on climate impacts. This document printypadidresses the DOE Addendum and
Unconventional Production Report. Our separate centron climate impacts principally
addresses the Export LCA and Gas LCA, but it atkbre@sses the discussion of air pollution
emission rates and methane global warming potefotizd in the DOE Addendum and
Unconventional Production Report.

I1. Procedural Concerns

Separate from the substance of the May 29 matewal$ave several concerns regarding the
process DOE proposes for discussing environmemiadcts, which we explain below. Most
importantly, examination of the environmental imigaaf LNG exports, including effects of
induced gas production, must occur within the NER#nework. In addition, absent formal
programmatic environmental review under NEPA, DOEsthensure that these materials are
included in the individual dockets for every expapplication.

® Unconventional Production Report at 2 and$%® alsdOE Addendum at 40 (summarizing the conclusions of
four of these studies).
® The Gas LCA does briefly discuss two of theseistuidsas LCA at 70.
7
Id.
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A. NEPA

NEPA requires federal agencies to consider andadis¢he environmental impacts of their
proposed actions, and NEPA mandates that thisodisik be made in an “environmental impact
statement” where the proposed major federal actiap “significantly affect[] the quality of the
human environment.” 42 U.S.C. § 4332(C). DOE agWrdges, as it must, that NEPA applies
to DOE decisions to authorize exports to non-frade agreement countries, and in the
particular dockets where DOE has taken action te,d2OE has stated that it will comply with
NEPA by cooperating with the Federal Energy Regmja€ommission’s review of related
applications regarding construction, siting, andragion of liquefaction facilities and export
terminals.

The environmental review required by NEPA mustudel discussion of “indirect” and
“cumulative” effects® LNG exports’ inducement of gas production, theiemmental impacts

of that production, and the other environmentalantp described in these comments all plainly
fall within these rubrics. DOE’s assertions thatdigcussing these issues it “is going beyond
what NEPA requires,” and that “The analysis in thiflendum is not required by NEP4re
wrong on both the law and facts.

Under NEPA, Direct effects are “caused by the ac#ind occur at the same time and pld€e.”
Indirect effects are also “caused by the actiort’ bu

are later in time or farther removed in distancd,dve still
reasonably foreseeable. Indirect effects may delgrowth
inducing effects and other effects related to irdlichanges in the
pattern of land use, population density or grovette rand related
effect on air and water and other natural systémetjding
ecosystems!

Cumulative impacts, finally, are not causally rethto the action. Instead, they are:

the impact on the environment which results fromiticremental
impact of the action when added to other past,gmteand
reasonably foreseeable future actions regardleataf agency
(Federal or non-Federal) or person undertakes atingr actions.
Cumulative impacts can result from individually mirbut
collectively significant actions taking place oweperiod of time?

840 C.F.R. 88 1508.8(b), 1508.7.
° DOE Addendum at 2, 3.

940 C.F.R. § 1508.8(a).

140 C.F.R. § 1508.8(b).

1240 C.F.R. § 1508.7.



DOE’s mistaken contention that the Addendum anateel reports go beyond what NEPA
requires rests solely on foreseeability.

DOE first argues that it is uncertain whether, eWédOE authorizes the export of LNG, this

will cause LNG exports to actually occlirDOE correctly notes that the volume of LNG
imported into the U.S. has been much less than @& authorized. Nonetheless, DOE cannot
premise its authorization of an action on the aggion that the action will not occur. When
confronted with an application to export specifatumes of LNG, DOE must consider the
environmental consequences of the proposed voldreports. NEPA does not require DOE to
look beyond the reasonably foreseeable consequehtes authorized action, but this
foreseeability threshold does not extend to tha@i#ed action itself.

Even if DOE is permitted to look to whether exppitsuthorized, will actually occur, the best
available evidence indicates that they will. As D&fknowledge$! the Energy Information
Administration’s (“EIA”) 2014 Annual Energy Outlogkredicts that, in the “Reference case,”
the U.S. will become a net exporter of LNG, with erports increasing by 9.6 bcf/d by 2030
and continuing at that rate through 262MOE does not criticize this forecast, nor does DOE
argue that, if DOE authorizes this level of expaortsnore, this level of exports is not likely to
occur. Although this forecast, like all forecasssyncertain, “[r]leasonable forecasting and
speculation is . . . implicit in NEPA, and [courtalist reject any attempt by agencies to shirk
their responsibilities under NEPA by labeling amg all discussion of future environmental
effects as ‘crystal ball inquiry.’Scientists’ Inst. for Pub. Info., Inc. v. Atomicdegy Comm’n
481 F.2d 1079, 1092 (D.C. Cir. 1973). The fact praticted LNG imports were not realized
does not excuse DOE from considering future impawtsely. This is especially true because
the shift from imports to exports is the resultld kind of technological shift—development of
shale gas extraction—that is as infrequent ashiaird to anticipate.

If exports do occur, they will induce significarttditional natural gas production, as DOE
concedes® According to EIA forecasts, “across all casesaagrage of 63 percent of increased
export volumes would be accounted for by increakedestic production. Of that 63 percent,
EIA projected that 93 percent would come from unvetional sources (72 percent shale gas,
13 percent tight gas, and 8 percent coalbed mefi@B]) (EIA 2012).”2" DOE explicitly
endorses this foreca¥tDespite this forecast, DOE states that it “canmeaningfully estimate
where, when, or by what method any additional méiyas would be produced®The professed
impossibility of meaningfully predicting “by whatethod” additional gas would be produced
flies in the face of DOE’s own statements on thevus page, to say nothing of the EIA

3 DOE Addendum at 1 (discussing the “early releagsdew” of the 2014 Annual Energy Outlook).

“ DOE Addendum at 42.

5 E|A 2014 Annual Energy Outlook, MT-22 (predictingnet increase of 3.5 trillion cubic feet per year)
'® DOE Addendum at 1, 4.

" DOE Addendum at 4.

¥ DOE Addendum at 1.

¥ DOE Addendum at 2.



predictions of the breakdown of particular unconigeral types. DOE states that “DQielieves
those LNG export volumes would be offset by sonmmalmioation of increased domestic
production of natural gaggrincipally from unconventional sourcégnd adjustments to
consumption and trad8 DOE offers no explanation as to why, for a givetume of additional
production, meaningful predictions regarding tmeetior place of production are impossible.
Indeed, the same tool underlying the EIA’s predits$i regarding induced production can be used
to estimate the regions in which this productiotl @gcur.

The predictions in EIA’€ffect of Increased Natural Gas Exports on Domdstiergy Markets
study were derived from EIA’s core analytical table National Energy Modeling System
(“NEMS”). NEMS models the economy’s energy use tigto a series of interlocking modules
that represent different energy sectors on geoigdgvels?* Notably, the “Natural Gas
Transmission and Distribution” module models tHatrenship between U.S. and Canadian gas
production, consumption, and trade, specificallyjgeting U.S. production, Canadian
production, imports from Canadetc.?® For each region, the module links supply and detan
annually, taking transmission costs into accoumgrder to project how demand will be met by
the transmission systefil. Importantly, the Transmission Moduleaeadydesigned to model
LNG imports and exports, and contains an extensigdeling apparatus allowing it to do so on
the basis of production in the U.S., Canada, angi®dd€® At present, the Module focuses
largely on LNG imports, reflecting U.S. trends oghis point, but it also already links the
Supply Module to the existing Alaskamportterminal and can project exports from that sité an
their impacts on producticfi.

Similarly, EIA’s “Oil and Gas Supply” module modeidividual regions and describes how
production responds to demand across the courpecifically, the Supply Module is built on
detailed state-by-state reports of gas productimues across the countf§/As EIA explains,
“production type curves have been used to estithatéechnical production from known fields”
as the basis for a sophisticated “play-level maeklad projects the crude oil and natural gas
supply from the lower 48% The module distinguishes coalbed methane, shaleagd tight gas
from other resources, allowing for specific preidics distinguishing unconventional gas

2 DOE Addendum at 1 (emphases added).

ZLEIA, The National Energy Modeling System: An Overyik@ (2009), attached as Exhibit 1, available at
http://www.eia.gov/oiaf/aeo/overview/pdf/0581(20QHif.

*21d. at 59.

Z EIA, Model Documentation: Natural Gas Transmission anstiibution Module of the National Energy
Modeling Systenil5-16 (2012), attached as Exhibia®ailable at
http://www.eia.gov/FTPROOT/modeldoc/m062(2011).pdf.

> See idat 22-32.

**See idat 30-31.

% E|A, Documentation of the Oil and Gas Supply Modale (2011), attached as Exhibitsailable at
http://www.eia.gov/FTPROOT/modeldoc/m063(2011).pdf.

1d. at 2-3.



supplies from conventional suppli®s The module further projects the number of wetiBedi
each year, and their likely productithln short:

[the supply module] includes a comprehensive assasismethod
for determining the relative economics of variousgpects based
on future financial considerations, the naturehefundiscovered
and discovered resources, prevailing risk factamg, the available
technologies. The model evaluates the economitigafe
exploration and development from the perspectivaenobperator
making an investment decisich.

Thus, for each play in the lower 48 states, the Elable to predict future production based on
existing data. The model is also equipped to evalpalicy changes that might impact
production; according to EIA, “the model design\pdes the flexibility to evaluate alternative
or new taxes, environmental, or other policy changea consistent and comprehensive
manner.?* Thus, there is no technical barrier to modelingrehexports will induce production
going forward.

We note that EIA is not unique in its ability toti@ipate the location of future gas production.
Deloitte Marketpoint has provided similar discussad the ways exports will induce domestic
production®? Deloitte explains that its “World Gas Model” indes details of global gas
resources, including modeling of “575 plays in U alone.?® For this model, “Within each
major region are very detailed representationsarfiynrmarket elements: production,
liquefaction, transportation, market hubs, regeatfon and demand by country or sub aréa.”
This includes modeling individual “producers, pipek, refineries, ships, distributors, and
consumers.1d. Deloitte has applied this model to one of theviriial export proposal before
DOE, and predicted specific volumes of productimeréases in five distinct shale gas pl&ys.
We offer no opinion at this time about the stresgthweaknesses of Deloitte’s models relative
to EIA’s. We simply note that multiple tools exighich allow predictions of how and where
production will respond to exports. DOE offers nplanation as to why the predictions
available through use of these models are so “mg#ass” as to fall outside the scope of NEPA
analysis.

*d. at 2-7.

* See idat 2-25 to 2-26.

¥Id. at 2-3.

.

32 Deloitte MarketPoint, Analysis of Economic Impa¢i_NG Exports from the United States, at 14 (avidly
filed as Appendix F to Excelerate Liquefaction Sioins I, LLC, Application for Long-Term, Multi-Cordct
Authorization to Export Liquefied Natural Gas tomNBree Trade Agreement Countries, DOE/FE Dkt. 18-1MG
(Oct. 5, 2012)), attached as Exhibit 4.

*|d. at 25.

*1d. at 24.

*1d.



Finally, as DOE acknowledges, uncertainty as tddbation of induced gas production provides
minimal impediment to assessment of the climateaichpf export-induced gas productiiyet
DOE does qualify its statement that the DOE Addemdoes “beyond what NEPA requires” as
applying only to non-climate impacts.

Performing environmental review under the NEPA iglmather than in a separate process, is
not a mere formality. NEPA provides important stanid for the scope and substance of review,
as well as procedures to ensure that the publiamasaningful opportunity to participate and
that public comments are considered.

B. Relationship with Individual Export Application Dockets

DOE must clarify the relationship between the masi materials released on May 29 and the
dozens of individual LNG export dockets.

DOE’s web page describing the Export and Gas LGQates that “The [Export] LCA . . . and
comments received will be included in the dockéthe 25 pending applications for which
Notices of Application have been issued seekingaitation to export LNG by LNG tanker
from large-scale liquefaction facilities in the lem48 states to non-FTA nation¥.The Federal
Register notice for the Export LCA enumerates tltesekets. As of June 11, 2014, DOE had
issued opened dockets for 32 distinct non-FTA apfibns*® DOE should include these
materials imall non-FTA export dockets—both the additional sevemdp®y dockets and any
other dockets opened in the future. With the pNBIRA Macroeconomic study, DOE has
confusingly only filed that study and comments reee thereon in the dockets of fifteen
applications that were open at the time. DOE $taff communicated to Sierra Club that the
DOE will notitself act to include these materials in docketgobe these fifteen. This surprising
policy of explicitly including these documents ionse dockets but not in others has compelled
Sierra Club to, in an abundance of caution, refd&eomments on the NERA Study, and the
NERA Study itself, in the excluded dockets in ortteensure that these documents are
considered part of the pertinent administrativerds. For both the NERA Study and the current
environmental documents, DOE could avoid the busdka formality of refilling imposes on
DOE staff, project applicants, and members of thigip by simply clarifying that all of these
materials are considered part of the record adxgdlort applications.

% DOE Addendum at 2.

37 http://www.energy.gov/fellife-cycle-greenhouse-gesspective-exporting-liquefied-natural-gas-unigtates.

% DOE, Long Term Applications Received by DOE/FEEt@ort Domestically Produced LNG from the Lower-48
States (as of June 11, 201gypran.1.



While DOE includes the climate lifecycle analysi2b dockets, the Federal Register notice for
the DOE Addendum lists only thirteéhThese issues, however, are plainly pertinent!toNG
export applications, and should be included in eagiort docket.

To ensure thorough environmental review of all ekppplications, and to minimize burdens on
DOE staff, export applicants, and the interestealipuDOE should state that the four May 29,
2014 documents, the documents cited as refereheesir, and the public comments received
thereon will all be treated as part of the admiraiste record for all pending LNG export
applications and for further applications receiuethe foreseeable future.

Finally, although this type of broad environmemtaliew provides information useful to the
review of individual export applications, it doest eliminate the need for project-specific
analysis of the climate and other impacts. Wherevewng individual projects, DOE will have

more specific information regarding the size of phheject, the type and efficiency of the
liquefaction equipment to be used (and thus, tted tas demand for the volume of exports and
the project’s air emissions), and the likely destilon countries (and thus, transport distances and
potential effects on end-use energy markets).ighgtoject-specific review, DOE must use this
information to take a hard look at the air and watgacts discussed below and in the DOE
Addendum, as well as impacts to the species anm$tapes.

III. Impacts to Water
A. Water Quantity

As DOE acknowledges, shale gas production is arviiatiensive process, with drilling and
hydraulically fracturing a well requires an averad® to 6 million gallons of water. DOE likely
understates this quantity: the author of the mecemt of the two studies informing DOE’s
estimates, Jean-Philippe Nicot, has published merent work that concludes increased
estimates of water consumptith.

The Addendum nonetheless fails to adequately dssttigsscontext and impact of unconventional
gas development’s water use, for two reasons. TdoeAdum’s discussion of the impact of
water use begins by comparing shale gas with dtiners of energy in terms of water intensity,

39 Also unlike the Export LCA, DOE’s website for tBOE Addendum does not discuss which dockets the DOE
Addendum will be included in.

0 Addendum at 11 (citing NETL Unconventional ProdmicY; NETL Unconventional Production at 74-75, 79
(citing Nicot, J-P and Scanlon, B.R\Vater Use for Shale Gas Production in Texass. Environmental Science and
Technology, 46 American Chemical Society 3580 (MaR012); Jean-Philippe Nicadt al, Oil & Gas Water Use

in Texas: Update to the 2011 Mining Water Use Reddr (Sept. 2012) (explaining that, because ofaangh in
calculations, the new study concludes that shaldymtion is more water intensive than the authprigir estimates
that were contemporaneous with their ACS publicgtiavailable at
http://www.twdb.texas.gov/publications/reports/aanted_reports/doc/0904830939 2012Update_MiningiWate
.pdf, attached as Exhibit 5.



i.e., gallons of water demand per mmBHtDOE concludes that after conventional gas, shate g
is the least water intensive fossil f#éFor purposes of assessing the water impacts pbgex
LNG exports, however, this comparison is potentialisleading. The increased gas production
that will be induced by LNG exports will occur iddition to, rather than in place of, production
of other energy. The key question is whether Anagricommunities and ecosystems will be able
to tolerate the additional water demand createthbydded gas production. If the answer is no,
then there will be little comfort in the fact thdtan equivalent amount of some other energy
production had been added instead, the water demanldl have been even higher.

The Addendum further obscures the water impachalesproduction by comparing it with less
consumptive uses. The Addendum emphasizes thatatez volumes needed for shale gas
production are smaller than those used for muniicipegation, and electricity generation
purposes, such that “In most cases, shale gas groduwses less than one percent of the total
water demand?® Shale gas's water demand is significantly diffétean these other uses,
however, in that shale gas extraction is largedp@sumptive use that removes water from the
usable water cycle. After water has been usedrigation or municipal purposes, for example,
much of that water is treated and redischargedsuattace water or percolates through the soll
and recharges usable groundwater aquifers. Therityapb water used for shale gas production,
however, either remains in the shale formatioratier it is returned to the surface, is disposed of
in underground injection wells where it is permaheremoved from the usable water cyéfe.
NETL explains that “By far, the preferred [watei$plosal method for the oil and gas industry as
a whole is underground injection,” and that “In Z0Qhe only year for which NETL provides a
nationwide estimate, “more than 98 percent of pceduvater from on-shore wells was injected
underground® The SEAB Shale Gas Subcommittee has recognizgdifisiant concerns about
consumptive water use for shale gas developnfénthus, the water withdrawn from the
aquifer will be used in a way that provides no apynaty to percolate back down to the aquifer
and recharge it. Because shale gas developmentvasessmore consumptively than other forms
of water demand, the impact of shale gas developorelocal water supplies is greater than the
mere percentages provided by DOE acknowledges.

“ Addendum at 11. This table provides values font@mtional” and “shale” gas, but not “tight” gasatbed
methane, or other forms of “unconventional” prodtct

*21d. This chart also includes two biofuels—irrigatedrcethanol and irrigated soy biodiesel—but omits
renewables such as wind, solar, or geothermal power

3 Addendum at 11-12.

* NETL Unconventional Production at 99.

S NETL Unconventional Production at 99-100.

“6 Secretary of Energy Advisory Board (SEAB), Shalss®roduction Subcommittee: Ninety Day Report. ji@jl
U.S. Department of Energy, Washington, DC (Aug.2d11), at 19 (“[IJn some regions and localitiesrdhare
significant concerns about consumptive water usshale gas development.”).
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B. Water Quality

Gas production, and unconventional gas productigrarticular, can also harm water quality,
primarily by contaminating surface or ground watéth chemicals added to fracturing fluid or
chemicals naturally occurring in the formatitn.

DOE’s materials briefly summarize the use of cheédlditives in hydraulic fracturing fluid,
and provide a few examples of specific chemicaltads and their purposé& DOE’s materials
do not contain any discussion, however, of thegeitals’ safety. As one recent survey
explained, many of the chemicals used presentthaaks.

Examples [of fracking fluid additives] include matiol, ethylene
glycol, naphthalene, xylene, toluene, ethylbenzérejaldehyde,
and sulfuric acid, some of which are known to bedo
carcinogenic, and associated with reproductive hatemy of
these compounds are also regulated in other indsstnder the
Safe Drinking Water Act (SDWA) and the Clean Waket
(CWA) as hazardous water pollutants. [{] Many &f themical
compounds used in the process lack scientificaled maximum
contaminant levels (MCLs), which render a quardiiien of their
public health risks more difficult. . . . [{] Atdtain concentrations
or doses, more than 75% of the chemicals identdrecknown to
negatively impact the skin, eyes, and other sens@ans, the
respiratory system, the gastrointestinal system the liver; 52%
have the potential to negatively affect the nernaystem; and
37% of the chemicals are candidate endocrine disigip
chemicals”

One of the most troubling additives is diesel. Bi6AB Shale Gas Subcommittee has singled
out diesel as a fracturing fluid additive for i@rinful effects, recommending a ban on use of
diesel in fracturing fluid® The minority staff of the House Committee on Eyeigd Commerce
has determined that, despite diesel’s risks, “betnw005 and 2009, oil and gas service

" Diminution of water quantity can also adverseligef water quality, as when reduced in-stream flaveke
streams less able to tolerate other sources oanonéation.

8 Addendum at 18, NETL Unconventional ProductioB&t

%9 Seth B. Shonkoff, et alEnvironmental Public Health Dimensions of Shale @ight Gas Development

Environmental Health Perspectives , 9-10 (April 2814), http://dx.doi.org/10.1289/ehp.1307866 (im&k citations
omitted), attached as Exhibit 6.
** DOE, Shale Gas Production Subcommittee First 9p®eport, at 25.

11



companies injected 32.7 million gallons of diesalfor hydraulic fracturing fluids containing
diesel fuel in wells in 20 state3"”

In addition to chemicals added to fracturing fluadymful chemicals naturally occur in the target
formations, and these chemicals can be mobilizeithéghale gas production process. DOE
generally states that, in addition to chemicalsothiced into the fracturing fluid, wastewater can
contain “total dissolved solids (TDS), salts, mgtalrganics, [and] naturally occurring
radioactive materials (NORMY2 DOE does not acknowledge that the organic chemizzt
include particularly harmful compounds such as kaeeztoluene, ethylbenzene, and xyl&he.
Unconventional gas production can also introducthame into water supplies, creating a safety
hazard.

Shale gas production can introduce these harmhthoainants into surface and groundwater
through a number of pathways: spills and leakagéseavell pad, through a failure of the well
casing or cement, or through other undergroundatir>* For underground migration, DOE
describes contamination as occurring through test@snce of some conduit, such as an existing
well or natural fault. One recent geological modeiwever, concluded that even in the absence
of such a conduit, hydraulic fracturing could dra@taminants into aquifers in less than ten
years>® This result is particularly troubling because, It careful operator can reduce the risk
of intersection with a fault or existing well, & unclear whether any steps could be taken to
avoid this contamination vector. More broadly, aligh DOE concludes that best practices can
minimize the risks of contamination through othathwvays.° DOE provides no analysis of the
rate of industry adherence to these practicesf threoresidual risk that exists despite the exercis
of due care.

Despite DOE’s optimism about the possibility of mizing risks, numerous studies
demonstrate that contamination occurs in prachicaddition to the studies cited in the NETL
Unconventional Production report, a review of drglin Colorado found that gas drilling
correlated with increasing thermogenic methanechhatide levels in groundwater wefi§In
addition, EPA has concluded that unconventionatlpction likely led to groundwater

*! Letter from Reps. Waxman, Markey, and DeGetteR& Bdministrator Lisa Jackson, 2 (Oct. 25, 2011),
available at http://democrats.energycommerce.hgosksites/default/files/documents/Jackson-EP A-Hytica
Fracturing-2011-10-25.pdf, attached as Exhibit 7.

2 Addendum at 18see alsdNETL Unconventional Production at 94-95.

>3 Shonkoff 2014supran.49, at 19.

> Addendum at 14, 1&ee alsdNETL Unconventional Production 83-93.

%> Tom MyersPotential Contaminant Pathways from HydraulicallgaEtured Shale to Aquife@pr. 17, 2012),
attached as Exhibit 8.

¢ Addendum at 19 (“Unconventional gas productionemhonforming to regulatory requirements, impleriment
best management practices, and administering pollprevention concepts, may have temporary, nimpacts to
water resources.”).

°" Geoffrey ThyneReview of Phase Il Hydrogeologic Sty@p08),prepared for Garfield County, Colorado,
available athttp://cogcc.state.co.us/Library/Presentations/@ted_Spgs_HearingJuly 2009/

(1_A)_ReviewofPhase-lI-HydrogeologicStudy.pdf, eltad as Exhibit 9.
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contamination in Pavillion, Wyoming and Dimock, Reglvania. In the Pavillion investigation,
EPA’s draft report concludes that “when considdgoggther with other lines of evidence, the
data indicates likely impact to ground water thet be explained by hydraulic fracturint.”
EPA tested water from wells extending to varioustlds within the range of local groundwater.
At the deeper tested wells, EPA discovered inoga(potassium, chloride), synthetic organic
(isopropanol, glycols, and tert-butyl alcohol), ardanics (BTEX, gasoline and diesel range
organics) at levels higher than expectedt shallower levels, EPA detected “high
concentrations of benzene, xylenes, gasoline rarggnics, diesel range organics, and total
purgeable hydrocarbon§>EPA determined that surface pits previously usedtorage of
drilling wastes and produced/flowback waters weligedy source of contamination for the
shallower waters, and that fracturing likely exptd the deeper contaminatitiThe U.S.
Geological Survey, in cooperation with the Wyomibgpartment of Environmental Quality,
also provided data regarding chemicals found insaglrrounding Pavilliofi? Although the
USGS did not provide analysis regarding the liksgdyrce of the contaminants found, an
independent expert who reviewed the USGS and ERs#atdhe request of Sierra Club and
other environmental groups concluded that the US&S supports EPA’s findind& EPA
recently stated that it would turn further inveatign of contamination of Pavillion over to
Wyoming, such that EPA will not finalize its draéport, but that EPA “stands behind its work
and data” in the draft repdt.

EPA also identified elevated levels of hazardousstances in home water supplies near
Dimock, Pennsylvani& EPA’s initial assessment concluded that “a nunatiérome wells in
the Dimock area contain hazardous substances, sbwiach are not naturally found in the
environment,” including arsenic, barium, bis(2(etl@xyl)phthalate, glycol compounds,
manganese, phenol, and sodithArsenic, barium, and manganese were presentérhfivne

8 EPA, Draft Investigation of Ground Water Contantioa near Pavillion, Wyoming, at xiii (2011), awaille at
http://www.epa.gov/region8/superfund/wy/pavillio®E_ReportOnPavillion_Dec-8-2011.pdf, attached asilfik
10.

|d. at xii.

01d. at xi.

®L1d. at xi, xiii.

62 USGS,Groundwater-Quality and Quality-Control Data foravMonitoring Wells near Pavillion, Wyoming, April
and May 2012USGS Data Series 718 p.25 (2012), attached abiEgh.

% Tom Myers Assessment of Groundwater Sampling Results Comdidgtthe U.S. Geological Survésept. 30,
2012), attached as Exhibit 12. Another independgpéert, Rob Jackson of Duke University, has stttatithe
USGS and EPA data is “suggestive” of hydraulictiueiag as the source of contamination. Jeff Tebefls
Fracking Behind Contamination in Wyoming Groundwatéature (Oct. 4, 2012), attached as Exhibit3&e also
Tom Myers,Review of DRAFT: Investigation of Ground Water @omthation near Pavillion Wyomin@\pril 30,
2012) (concluding that EPA’s initial study was welipported), attached as Exhibit 14.
 http://lwwwz2.epa.gov/region8/pavillion (last acadfug. 2, 2013), attached as Exhibit 15.

% EPA Region IlI, Action Memorandum - Request fonBling for a Removal Action at the Dimock Residentia
Groundwater Site (Jan. 19, 2012), available at
http://www.epaosc.org/sites/7555/files/Dimock%208n8620Memo0%2001-19-12.PDattached as Exhibit 16;
EPA, EPA Completes Drinking Water Sampling in Dimock, Bal. 25, 2012), attached as Exhibit 17.

 EPA Region Ill Action Memorandunsupran.65, at 1, 3-4.
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wells “at levels that could present a health com¢&t Many of these chemicals, including
arsenic, barium, and manganese, are hazardousisobstas defined under CERCLA section
101(14)%® EPA’s assessment was based in part on “Pennsgl\Bepartment of Environmental
Protection (PADEP) and Cabot Oil and Gas Corpongfi@abot) sampling information,
consultation with an EPA toxicologist, the Agenoy Toxic Substances and Disease Registry
(ATSDR) Record of Activity (AROA), issued, 12/28/1dnd [a] recent EPA well survey
effort.”®® The PADEP information provided reason to belithat drilling activities in the area
led to contamination of these water supplies. Dglin the area began in 2008, and was
conducted using the hazardous substances thasheebeen discovered in well water. Shortly
thereafter methane contamination was detectedvatprwell water. The drilling also caused
several surface spills. Although EPA ultimately cloiled that the five homes with potentially
unsafe levels of hazardous substances had wasémeat systems sufficient to mitigate the
threat,” the Dimock example indicates the potential for degelopment to contaminate
groundwater.

Records obtained by The Scranton Times-Tribunddéurilocument that oil and gas development
damaged at least 161 Pennsylvania water suppltagber 2008 and the fall of 20120f the

969 records examined, 17 percent resulted in cantdian or disruption so severe that the oil
and gas companies responsible were required taaephe water source. As explained by The
Sunday Times, these documents do not provide @iftilire of contamination, and do not
determine the specific role of hydraulic fracturifgy several reasons:

1. What the PA Department of Environmental Protec{i@EP”) considers one
“incident” may actually affect multiple individuafater wells or springs.

2. DEP does not have a system for tracking or filirger contamination incident
records, meaning that the records obtained by tnel&/ Times may not be
complete.

3. Prior to 2011, water contamination incidents thatewesolved between the water
user and the oil and gas operator did not have tejported to the DEP.

This evidence of contamination may paint only aiphpicture, because some instances of
contamination are not made public. Where drinkirager contamination claims are settled
privately between the water user and the gas ape@atcial scientific data regarding such
incidents is often withheld from the public and @eaics due to confidentiality agreements.

®”EPA Completes Drinking Water Sampling in Dimock, Bapran.65.

% Seed2 U.S.C. § 9604(a); 40 C.F.R. § 302.4.

9 EPA Region Il Action Memorandursupran.65, at 1.

YEPA Completes Drinking Water Sampling in Dimock, Bapran.65.

" Legere, Laura. (2013) “Sunday Times review of Oiffiiting records reveals water damage, murky testin
methods.” The Scranton Times Tribune [Scranton, PAMay 2013, Retrieved from http://thetimes-
tribune.com/news/sunday-times-review-of-dep-drjlirecords-reveals- water-damage-murky-testing-nuktho
1.1491547, attached as Exhibit 18.
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Finally, we address a different vector for watentemination: sediment loading resulting from
construction and other earth disturbances causeg@®production. DOE states that the Clean
Water Act, particularly the National Pollutant Dhsege Elimination System, regulates storm
water runoff from gas productidh.The Clean Water Act regulates “stormwater,” defias

water flowing off a site as a result of rain oretiprecipitation’> Stormwater can cause pollution
by carrying dirt, sediment, and toxic materials;tsas oil residue, away from an industrial site
and into a waterway, where it can harm fisheriesdagrade water quality. Under the Clean
Water Act, “industrial” activity—including land céging, excavation, and ground-disbursing
activity—requires a water permit that includes arStwater Pollution Prevention PI&hBut
because of exemptions enacted in 78&nd expanded in 2008 gas production is largely
exempt from this rule. As EPA interprets this loojgh gas exploration and production does not
require a stormwater permit for stormwater dischargpntaining only sedimeftAlthough gas
production still requires a permit when its stornevalischarge carries oil, hazardous
substances, or other pollutahtshe loophole for sediment means that often, tieen® permit in
place and no mechanism for monitoring whether siater is carrying these other substances.
Thus, DOE overstates the extent to which federddaity limits potential stormwater pollution
from gas production.

IV. Air Impacts

As noted in the introduction above, the discussibtine air emissions from gas production (both
conventional and unconventional production) isiinegted between the four May 29, 2014
documents. We provide comments ondh&untof air pollution caused by gas production, and
the climate impact of that pollution, in our segareomment focused on the Export LCA and
Gas LCA. Those comments focus on quantities of amalpollution, but as DOE notes, methane
emissions are significantly correlated with emissiof other pollutants.

Here, we address the non-climate impacts of thpdiution that would result from export-
induced gas production. Although the 2012 New Se&erformance Standard for oil and gas
production will lead to important reductions in fher-well and per-mmBtu impacts of gas
production, gas production will continue to haveaes health impacts. While these rules will,
as DOE states, help “protect agaifSthe many harmful impacts of air pollution from gas
production, this protection is only partial. DOEBdisses many of these impacts, but DOE does
not fully address the extent to which gas producisolikely to contribute to unhealthy levels of
ground-level ozone pollution, and DOE does not aekadge recent science regarding the
harmful effects of proximity to gas wells on fekadalth.

2 Addendum at 13.

333 U.S.C. § 1342(p).

40 C.F.R. § 122.26(b)(14)(x) and (15).
®33 U.S.C. § 1342(1)(2).

®33 U.S.C. § 1362(24).

771 Fed. Reg. 33628-01, 33630.

840 C.F.R. § 122.26(a)(2)(ii), (c)(1)(i).
" DOE Addendum at 21.
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In addition, DOE does not address non-health-rélaterironmental impacts of natural gas
production’s air pollution, such as impacts to ligy.

A. Ozone Impacts

As DOE recognizes, “Air emissions from natural daselopment may create new or expanded
0zone non-attainment areas and possibly complicgikementation plans for bringing current
non-attainment areas into compliance,” and “develept of gas resources in or near areas
currently in attainment of ozone standards coutgpgedize the continued attainment status of
those areas>’

DOE appears to inappropriately downplay the impuargeof these impacts by stating that
“Development activities at individual well siteseagenerally considered to be short-term
activities” and by identifying pollution controlgeirements generally do not apply to gas
production. While development of an individual walay be short term, LNG exports would
induce additional production requiring developmeithousands of wells throughout the life of
the projects. Numerous studies have demonstragedrth “short term” impacts of developing
individual wells, in aggregate, lead to significampacts on ozone levels. Several studies have
specifically modeled significant gas developmentatributions to 8-hour ozone levels:

Kemball-Cook et al. (2010%]] modeled ozone precursor emissions
(VOCs and NOx) in the Haynesville shale play thed beneath
the Northeast Texas/Northwest Louisiana bordertdime@mical
modeling showed increases in 2012 8-hour ozongesilues of
up to 5 parts per billion (ppb) which, along wittetamount of
projected emissions, give cause for concern ahautd
atmospheric concentrations of ozone in Texas amndsiana
(Kemball-Cook et al. 2010). Olaguer (20F2)jused The Houston
Advanced Research Center (HARC) neighborhood ailitgu
model to simulate ozone formation near a hypothetiatural gas
processing facility, using estimates based on beghlar and non-
routine (e.g. flaring) emissions (Olaguer 2012)isThodel
predicted that under average conditions using eggrissions
associated with compressor engines may signifigamtiease

8 Addendum at 27, 28.

81 Kemball-Cook S, Bar-llan A, Grant J, Parker L, gun Santamaria W, et al. 2010. Ozone

Impacts of Natural Gas Development in the Haynks@hale. Environ. Sci. Technol. 44(24):9357-938tched
as Exhibit 19.

8 Olaguer EP. 2012. The potential near-source oiropacts of upstream oil and gas industry emissidnair
Waste. Manag. Assoc. 62:966-977. available at
http://www.tandfonline.com/doi/pdf/10.1080/1096222712.688923, attached as Exhibit 20.

16



ambient ozone in the Barnett Shale formation (>3pfm
downwind from facility) (Olaguer 201755,

In addition to these Texas analyses, studies lmwadfthat gas development is a major
contributor to unsafe ozone levels in Wyoming, Ut@hblorado, and New Mexico. On July 20,
2012, the US EPA designated Wyoming’'s Upper GregarfBasin as a marginal nonattainment
area for ozon&? In an extended assessment, the Wyoming Deparmfi&rtvironmental Quality
(“WDEQ") found that ozone pollution was “primaritue to local emissions from oil and gas . . .
development activities: drilling, production, stgea transport, and treatinf'In the winter of
2011, the residents of Sublette County sufferedetn days with ozone concentrations
considered “unhealthy” under EPA’s current air-giyahdex, including days when the ozone
pollution levels exceeded the worst days of smdiypon in Los Angele$® In 2013, a

Wyoming Department of Health study linked elevdtaakls of ozone pollution to increased
visits at two local health clinics for respiratastated complaint&’ In the past, residents have
faced repeated warnings regarding elevated ozeeésland the resulting risks of going

outsid&® and WDEQ has drafted a plan, which includes wedtirecasting, public updates and
short-term ozone emission reduction measuresticigation of elevated ozone levels in 2674.

Gas production is causing ozone problems in otliekiR Mountain states as well. In recent
years Northeastern Utah’s Uintah Basin has expeggevere ozone pollution. In the winter of
2012 to 2013, this region suffered over fifty daysere air quality monitors measured ozone in
excess of federal standards and some days whene ¢egels were almost twice the federal

8 Shonkoff 2014supran.49, at 15.

8 EPA, Air Quality Designations for the 2008 Ozone NatioAmbient Air Quality Standard37 Fed. Reg. 30088,
30157 (May 21, 2012), attached as Exhibitgde als&chnell, R.C, et al. (2009)Rapid photochemical
production of ozone at high concentrations in aatigite during winter,”"Nature Geosci. 2 (120 — 122). DOI:
10.1038/NGEOA415, attached Eshibit 22

8 Wyoming Department of Environmental Quality, Teiclh Support Document | for Recommended 8-hour @zon
Designation of the Upper Green River Basin (Mar6h2009) at viiiavailable at
http://deg.state.wy.us/out/downloads/Ozone%20T Sial frev%203-30-09_jl.pdf, attached as Exhibit 23.

8 EPA, Daily Ozone AQI Levels in 2011 for Sublette Coutypmingavailable athttp://www.epa.gov/cgi-
bin/broker?msaorcountyName=countycode &msaorcouatyd~56035&poll=44201&county=56035&msa=-
1&sy=2011&flag=Y & debug=2&_ service=data& progranataprog.trend_tile_dm.sas, attached as Exhibit 24;
see alsdNendy KochWyoming's Smog Exceeds Los Angeles' Due to Gdm@riUSA Today,available at
http://content.usatoday.com/communities/greenhas#/ 2011/03/wyomings-smog-exceeds-los-angelegatue
gas-drilling/1, attached as Exhibit 25.

87 State of Wyoming, Department of Heal&ssociations of Short-Term Exposure to Ozone aisgifeory
Outpatient Clinic Visits — Sublette County, Wyom@p8—-201XMar. 1, 2013) at 3, available at
http://lwww.health.wyo.gov/phsd/ehl/index.html arithaehed as Exhibit 26.

8 See, e.92011 DEQ Ozone Advisories, Pinedale Online! (Mat, 2011),
http://www.pinedaleonline.com/news/2011/03/0Ozone@dar.htm (documenting ten ozone advisories inuger
and March 2011), attached as Exhibit 27; Wyomingdenent of Environmental Quality, Ozone Advisooy f
Monday, Feb. 28, Pinedale Online! (Feb. 27, 2011),
http://www.pinedaleonline.com/news/2011/02/Ozonei&dryforMond.htm, attached as Exhibit 28.

89 DEQ plans for the 2014 winter ozone segdeinedale Online! (Dec. 19, 2013), available at
http://www.pinedaleonline.com/news/2013/12/DEQpfarthe2014wi.htm and attached as Exhibit 29.
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standard® The Utah Department of Environmental Quality Hatermined that “Oil and gas
operations were responsible for 98-99 percent G&tWe organic compound (VOC) emissions
and 57-61 percent of nitrogen oxide (NOx) emissioiiie primary chemical contributors to
ozone formatiori* The Bureau of Land Management (BLM) has similétbntified the
multitude of oil and gas wells in the region as phienary cause of the ozone pollutith.

Rampant oil and gas development in Colorado and Mewico is also leading to high levels of
VOCs and NQ. In 2008, the Colorado Department of Public Heaitth Environment concluded
that the smog-forming emissions from oil and gasrapons exceed vehicle emissions for the
entire staté® Moreover, significant additional drilling has ocmd since 2008. Colorado is now
home to more than 51,000 welfsOn July 20, 2012, the US EPA designated the melitap
Denver and the North Front Range area in Coloradmraarginal nonattainment area for
ozone” Additionally, portions of Colorado’s Western Slopew qualify as a nonattainment area
because the three year average ozone value is #®MAAQS Monitoring also shows that
many other areas of the state have ozone polligiais that exceed levels EPA has recognized
as having significant health impaéfdn 2013, the Colorado Department of Public Healt
Environment issued 42 advisories, cautioning aathillren and adults, older adults, and people
with asthma to reduce prolonged or heavy outdoert&n, for the Front Range region due to
ozone levels that had been exceeded or were exjieche exceedety.

9 See, e.g.Utah Dept. of Environmental Qualitytah’s Environment 2013: Planning and Analysis: taim Basin
Ozone Studyupdated Jan. 17, 2014ailable athttp://www.deq.utah.gov/envrpt/Planning/s12.htm attdched as
Exhibit 30.

1 Utah Dept. of Environmental Qualitylinta Basin: Ozone in the Uinta Basipdated Jan. 28,2014vailable at
http://www.deq.utah.gov/locations/uintahbasin/ozbtra, attached as Exhibit 31.

92BLM, GASCO Energy Inc. Uinta Basin Natural Gas Develapnizaft Environmental Impact Statement
(“GASCO DEIS"), at 3-13available at
http://www.blm.gov/ut/st/en/fo/vernal/planning/nepgasco_energy_eis.html, attached as Exhibit 32.

% Colo. Dept. of Public Health & Env't, Air PollutioControl Division, Oil and Gas Emission Sourcegséntation
for the Air Quality Control Commission Retreat 3-4 (May 15, 2008), attached as Exhibit 33.

% Colorado Oil & Gas Conservation Commissi@ulorado Weekly & Monthly Oil and Gas Statistias11 (Jan. 7,
2014), available at http://cogcc.state.co.us/ dlipr—statistics—weekly/monthly well activity), atteed as Exhibit
34.

% EPA, Air Quality Designations for the 2008 Ozone NatioAmbient Air Quality Standard§7 Fed. Reg. at
30110,supran.84.

% Colorado Air Quality Control Commission, 2013 Suerm®zone Season Review (Oct. 17, 2013) slides at 5,
available at http://www.colorado.gov/cs/Satellites®irol=urldata&blobheadernamel=Content-
Disposition&blobheadername2=Content-
Type&blobheadervaluel=inline%3B+filename%3D%22Renief+the+2013+0zone+Season+%2822+pages%29.
pdf%s22&blobheadervalue2=application%2Fpdf&blobkei&ddlobtable=MungoBlobs&blobwhere=125189646601
1&ssbinary=true and attached as Exhibit 35.

7|d. at 2-11.

% Colorado Department of Public Health and the Eminent, Forecasting Air Quality in Colorado (May, 2613)

at slides 2-3, 5, available at http://www.colorapw/cs/Satellite?blobcol=urldata&blobheadername Ixt€uat-
Disposition&blobheadername2=Content-
Type&blobheadervaluel=inline%3B+filename%3D%22Fasting+Air+Quality+in+Colorado+-
+15+pgs.pdf%e22&blobheadervalue2=application%2Fpdbkkey=id&blobtable=MungoBlobs&blobwhere=12518
54889571&sshinary=true and attached as Exhibit 36.
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There is also significant development in the Sam3asin in southeastern Colorado and
northwestern New Mexico, with approximately 35,8@€lls in the Basin. As a result of this
development and several coal-fired power plantlénvicinity, the Basin suffers from serious
ozone pollutior?? This pollution is taking a toll on residents offSkuan County. The New
Mexico Department of Public Health has documentedsiased emergency room visits
associated with high ozone levels in the Codfity.

DOE observes that the Clean Air Act imposes limitzone precursor emissions, but many of
the requirements DOE describes have little appilitabo gas production. DOE explains that
“In nonattainment areas, companies must use thespachievable emissions rate (LAER)
standards, . . . with no consideration of cosbrbter for new sources to be permitted in a
nonattainment area, companies must obtain offeetsxisting emitters to compensate for the
estimated new emission¥* Both of these requirements only apply to “majatises of
emissions® but the majority of gas development's emissioms&drom sources that fall below
the major source thresholds.

B. Local Health Impacts

In addition to the regional effects on ozone palut gas production has been found to emit air
pollutants adversely affecting persons living iasd proximity to wells. As DOE recognizes,
research from the Colorado School of Public Hefaltimd that residents living within a half mile
of wells “were at an increased risk of acute arfschronic respiratory, neurological, and
reproductive effects” from exposure to hydrocarhamsuding BTEX compounds, emitted by
gas productiort®® This same study also found that nearby resideritsred elevated cancer
risks.

A recent working paper finds that, even at gredigtances (up to 2.5 km), living near an active
gas well correlates with working paper found a elation between low birth weight and mothers
living within 2.5 km of an active gas wéfl* Although this is an area of ongoing research, DOE
must take a hard look at the potential for thisoser impact.

% See Four Corners Air Quality Task Force Report dtiddtion Options at vii (Nov. 1, 2007)available at
http://www.nmenv.state.nm.us/agh/4C/TaskForceRdpant, attached as Exhibit 37.

1% Myerset al, The Association Between Ambient Air Quality Ozomeels and Medical Visits for Asthma in San
Juan CountyAug. 2007)available at
http://www.nmenv.state.nm.us/agb/4c/Documents/SamdsthmaDocBW.pdf, attached as Exhibit 38.

191 Addendum at 28.

9242 U.S.C. 88 7502 and 7503.

103 Addendum at 31 (discussing McKenzie, L., R. WjtterNewman, and J. Adgate. 2012. Human health risk
assessment of air emissions from development ajrurentional natural gas resources. Science of ttal T
Environment. 424 (2012) 79-87.).

1% EJaine Hill, Shale Gas Development and Infant Health: Eviderm® Pennsylvania (Revision December 2013)
Working Paper (Dec. 2013yailable athttp://dyson.cornell.edu/research/researchpdf/wjZ2Dornell-Dyson-
wpl1212.pdf, attached as Exhibit 39.
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C.  Visibility

VOC and NQ emissions from oil and gas development are alsming air quality in national
parks and wilderness areas. Researchers have detdrthat numerous “Class | areas” — a
designation reserved for national parks, wilderrs@sas, and other such latfs- are already
likely to be impacted by increased ozone polluaisra result of oil and gas development in the
Rocky Mountain region. Affected areas include M&sade National Park and Weminuche
Wilderness Area in Colorado and San Pedro Parkdeiiess Area, Bandelier Wilderness Area,
Pecos Wilderness Area, and Wheeler Peak Wilderhessin New Mexicd®® These areas are
all near concentrated oil and gas developmentdrSgm Juan Basifi’ Increases in natural gas
production will likely aggravate impacts in thegeother Class | areas.

V. Conclusion

The DOE Addendum recognizes two obvious facts: lthgs exports would induce additional

gas production and that gas production has seweteoamental consequences. Although DOE’s
survey of the literature documenting the latteuursgs some additions and corrections, the
primary flaw in DOE’s analysis is the refusal tokithese two obvious facts and take a hard look
at extent to which authorizing LNG export applioat will cause significant marginal increases
in each of these environmental harms. DOE’s assettiat uncertainty prevents meaningful
discussion of this linkage is factually and legathplausible.

NEPA requires DOE to take a hard look at the djrieclirect, and cumulative environmental
impacts of the pending applications for LNG exmarthorization. The environmental harms
exports would cause must be weighed in DOE’s Naas Act evaluation of whether the
proposed exports are consistent with the publer@st. The analysis provided here, whether on
its own or in conjunction with analyses previougtpvided by DOE, falls short of what these
statutes require.

Sincerely,

Nathan Matthews

1% 5ee42 U.S.C. § 7472(a).

1% Rodriguez et alRegional Impacts of Oil and Gas Development on @Zmrmation in the Western United
States 59 Journal of the Air and Waste Management Asdinri 1111 (Sept. 2009), available at
http://www.wrapair.org/forums/amc/meetings/09111bxNRodriguez_et_al OandG_Impacts JAWMA9_09.pdf,
attached as Exhibit 40.

1971d. at 1112.
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