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

Attn: LCA GHG Report 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 “Life Cycle Greenhouse GespPetive on Exporting Liquefied Natural
Gas from the United States” (“Export LCA”) and “kifCycle Analysis of Natural Gas Extraction
and Power Generation” (“Gas LCA”) reports, as veslithe related “Addendum to
Environmental Review Documents Concerning Expdrtdaiural Gas from the United States”
and the “Environmental Impacts of Unconventionatudal Gas Development and Production”
report. We submit these comments on behalf of teee&8Club, our millions of members and
supporters, and Cascadia Wildlands, Otsego 208Q,@olumbia Riverkeeper, Stewards of the
Lower Susquehanna, Inc., Friends of the Earth, &eske Climate Action Network, Food and
Water Watch, and Earthjustice.

l. Introduction

This comment supplements the comment concurreablyngted by the above groups regarding
the “Addendum to Environmental Review Documents ¢@oning Exports of Natural Gas from
the United States” and related materials. We inm@te that comment here by reference,
including in particular sections | and Il, whichnsonarize DOE’s National Environmental Policy
Act (“NEPA”) and Natural Gas Act obligations regengl the review of export authorization
applications, explain the errors in DOE’s interptign of those obligations, and present addition
concerns regarding the packaging of and procedunesunding the four environmental
documents released on May 29, 2014.



I. DOE Must Do More than Compare The Lifecycle Emissins of U.S. LNG with
Other Fossil Fuels

As explained in the comment incorporated above, ABRd the Natural Gas Act require DOE
to consider the environmental impacts of the preddsNG exports. DOE’s “Life Cycle
Greenhouse Gas Perspective on Exporting Liquefegdrdl Gas from the United States”
provides some useful information regarding the atenmpacts of proposed LNG exports. Full
consideration of the climate impacts of LNG expdnt®vever, requires much more than mere
comparison of the lifecycle emissions of LNG witio$e of other fossil fuels.

In DOE’s words,
The primary questions addressed by the [Export L&r&]

* How does exported liquefied natural gas (LNG) fribva U.S.
compare with regional coal (or other LNG sources)electric
power generation in Europe and Asia, from a lifeley
greenhouse gas (GHG) perspective?

* How do those results compare with natural gas solufftom
Russia and delivered to the same European and Asaakets
via pipeline?

This comparison of the greenhouse gas intensity.8f-sourced LNG with other fossil fuels for
purposes of electricity generation does not retlieetclimate impacts of proposed exports,
because U.S. LNG exports will not simply and exielely displace other fossil fuels. End use
markets in Europe and Asia are rapidly investingl@an energy infrastructure like wind, solar,
and efficiency. U.S. LNG exports would likely diapk these energy investments in addition to,
or instead of, displacing use of other fossil futsaddition, U.S. LNG exports will affect U.S.
greenhouse gas emissions in ways not captureddljfédtycle analysis. As modeled by the EIA
over two years ago, LNG exports will raise U.Sunaltgas prices, which will likely shift some
electricity generation from gas to coal, with Elfegicting a net increase in carbon dioxide
emissions from U.S. electricity generation. We dsscboth of these issues below.

A. DOE Cannot Assume that The Only Effect of U.S. LNG&Xxports in End Use
Markets Will Be One-for-One Displacement of Other ossil Fuel Use

179 Fed. Reg. 32260, 32261 (June 4, 20%4¢ alsExport LCA at 2 n.1 (“The goal of this analysiggsmodel
plausible (medium and long distance) export scesaxiile also considering regional fuel alternaivehe purpose
of the medium and long distance scenarios is tbésh low and high bounds for likely results.”).
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As reported by the International Energy Agencyl&/”), renewables are projected to become
the world’s second-largest source of power germrdiy 2015, and are expected to close in on
coal as the primary source by 2035.

Other sources of information similarly predict acreasing role for renewables in likely import
markets. For example, a June 2013 report by BemRiesearch predicts that in China, “wind
and solar will expand from roughly 61GW and 8.3GiNhatalled capacity currently to 250GW
and 200GW, respectively, by the end of the decladeombination, wind and solar will account
for roughly half of incremental power generatiorepthe rest of the decad@.’Forecasts for
India are similar, with HSBC concluding that winowger is already at “parity,” or cost-
competitiveness, with new coal fired generatiand HSBC and KPMG predicting that
photovoltaic power will reach parity between 20061 2018 In Europe, renewables constitute
55% of new electric generating capacity installied¢e 2000, and 72% of new capacity installed
in 2013, with wind power the single most instalfEver source in 2013.European
environmental interest groups agree that U.S. LX@#s to Europe would likely frustrate
Europe’s transition to clean renewable enér@iwus, energy infrastructure in the regions DOE
identifies as likely markets for U.S. LNG expomssirongly trending toward renewables.

In light of this trend toward clean energy, thes@o reason to assume that countries importing
U.S. LNG would use that fuel exclusively in lieuather fossil fuels. On the contrary, the IEA
predicts that international trade in LNG and otmerasures to increase global availability of
natural gas will cause natural gas to displaceofisend, solar, or other renewables that would
otherwise occur in many countries, and that thesmtties may also increase their overall
energy consumption beyond the level that would mettse occur’.

Even within DOE’s frame of looking at the lifecyalapacts of energy used in end use countries,
if even a small fraction of LNG imported from theSJis used without displacing other sources
of fossil fuels, this profoundly affects the nahwhte impact of U.S. LNG exports. Even using

2 Bernstein ResearcAsian Coal & Power: Less, Less, Less... The Beginof the End of CoaB7 (June 2013),
attached as Exhibit 1.

% Sophie Vorrathyind at parity with new coal in India, solar to joby 2018: HSBCRenewEconomy (Jul. 11,
2013), available at http://freneweconomy.com.au/20ih8l-at-parity-with-new-coal-in-india-solar-to-joiby-2018-
hsbc-14836 and attached as Exhibit 2.

*1d., KPMG, The Rising Sun: Grid parity gets closéBept. 2012), available at
http://indiasmartgrid.org/en/resource-center/RegRiting-Sun-2%20%20KPMG%20Report%202012.pdf and
attached as Exhibit 3.

® EWEA, Wind in power: 2013 European statistigzeb. 2014), available at
http://www.ewea.org/fileadmin/files/library/publitans/statistics/ EWEA_Annual_Statistics _2013.pdfl attached
as Exhibit 4

® See, e.gFriends of the Earth Europe, PowerShift (GermaSigrra Club, and Oil Change Internatioriagaked
Trade Document Exposes Dangerous European Uniorgiiroposal(July 8, 2014), attached as Exhibit 5and
available athttp://content.sierraclub.org/press-releases/ZViaked-trade-document-exposes-dangerous-
european-union-energy-proposal; Sierra Club, eEakrgy Trade in the Transatlantic Trade and Investn
Partnership: Endangering Action on Climate Charidene 17, 2014), http://youtu.be/I353xn8Guwg, @& of
Susanna Williams, Policy Officer — Climate and EjyeiEuropean Environmental Bureau, at 22:00 to@0:0

" International Energy Agencgolden Rules for a Golden Age of G&#. 2 p. 91 (2012).
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the most skewed of DOE’s emission estimates (he estimates DOE provides that are most
favorable to LNGY U.S. LNG would need to displace at least twicenash coal as renewable
energy to show any climate benefit. As we explalow, however, DOE significantly
underestimates U.S. LNG’s lifecycle emissions. Base methane leakage rates indicated by
atmospheric studieg g, 3% or more), U.S. LNG'’s lifecycle emissions agmio will likely
exceed coal’s, applying 100-year and 20-year metigiwbal warming potentials, respectively.
Adding in the fact that U.S. LNG will also competéh regional LNG, which DOE estimates to
have lower lifecycle emissions than U.S. LNG, makesen less likely that U.S. LNG exports
would decrease importing countries’ aggregate yifee energy emissions. Thus, using realistic
estimates of the lifecycle greenhouse gas emissibbsS.-sourced LNG, if even a small
fraction of U.S. LNG exports are used in lieu aiegeables and efficiency, this will significantly
impact the overall effect on end use markets’ {itde energy emissions.

B. U.S. LNG Exports May Also Affect Other Sources of Genhouse Gas
Emissions in the U.S.

U.S. LNG exports will also have greenhouse gas sioriampacts not reflected in an analysis
that only looks at lifecycle greenhouse gas emiss@ electricity generation in end-use
markets. More than two years ago, the EIA, in respdo a request from DOE, modeled how
U.S. energy production and consumption would redforseveral levels of U.S. LNG expotfs.
Using the National Energy Modeling System, EIA peeetl that U.S. LNG exports would
increase domestic gas prices, which would leadreémlaction in domestic gas consumption. EIA
predicted that this effect would be particularlppounced in the electricity generation sector,
and that electricity producers would “primarily’sgond by replacing gas fired generation with
coal* Specifically, EIA predicted that 72 percent of theerease in gas-fired electricity
production will be replaced by coal-fired produatievith increased liquid fuel consumption,
increased renewable generation, and decreasemlconsumption (8, 9, and 11 percent,
respectively) making up the remainder of the HfaplA then modeled the effect this shift in
electricity generation would have on total eledtyisector greenhouse gas emissions, and

8 Export LCA at 13.

° Export LCA at 15.

0°E|A, Effect of Increased Natural Gas Exports on Domestiergy MarketgJan. 2012).

11d. at 6;see also idat 17 (“[H]igher natural gas prices lead electigmerators to burn more coal and less natural
gas.”).

121d. at 18. We note that the relationship between gza, and renewables is different in the U.S. tindikely
import markets, because gas prices in the U.Sotllmolude the economic cost of liquefying, trandjpg, and
regassifying LNG. This may mean that gas in the. i$.$riced so low that, even if prices increaseesponse to
exports, prices will remain below renewables in ynareas, limiting the extent to which U.S. genematlisplaced
from gas as a result of exports transitions towaixes (EIA’'s 9% forecast). In likely import markebn the other
hand, gas prices are more often higher than redesjafuch that providing cheaper gas in the fortd.& LNG
may cause greater displacement of renewables.
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concluded that U.S. LNG exports would increase ©l&ctric sector carbon dioxide emissions
by hundreds of millions of metric tons annudffy.

DOE’s Export LCA does not address this impact ofd.Bikports. DOE’s Addendum to
Environmental Review Documents tersely acknowledmes single footnote, EIA’s prediction
of gas-to-coal switching in response to export$,does not address the environmental impacts
of this shift. This change, however, would plaiblythe type of indirect effect of federal action
that must be considered under NEPA. AccordinglyHXannot approve proposed LNG export
projects without evaluating the potential for shift domesticelectricity generation in response
to LNG exports, and the environmental effects of sunch shift.

Since the EIA’s January 2012 analysis was comp|&ed\ has proposed greenhouse gas
emission standards for gas and coal fired poweartpla hese standards could limit gas-to-coal
switching to levels below those forecast by EIR012. These standards are still at the proposal
stage, however, and may not take effect as cuyrprbposed. Moreover, DOE must consider
whether, even if the standards are adopted as gedpgas price increases could still cause gas
to coal switching. For example, there may be stidiass in a no-LNG-exports scenario, would
reduce their emissions even below the ceiling gehé proposed standards, but that, if exports
occur and cause a marginal increase in gas pueasd experience some gas-to-coal switching
and increase their emissions without exceedingptbposed ceiling. Thus, while the particular
predictions made by EIA in January 2012 shouldevesited, the EIA report demonstrates that
DOE must consider the extent to which LNG expdiysincreasing gas prices, cause changes in
domestic fuel and energy use that will have clinzaté other environmental consequences.

In summary, while comparing the lifecycle emissioh$).S. LNG with other fossil fuels can
provide a useful perspective on the climate impatisotential LNG exports, it does not answer
a key question before DOE: how will greenhouseeagassions change if DOE approves or
disapproves LNG exports. If LNG is exported froma th.S., a small portion of the exported gas
will come from production that would have occureed/way, importing countries will not fully
offset their use of U.S. LNG by decreasing consummpbf other fossil fuels, and the U.S. will
increase consumption of other, also harmful, fds&ils in response to increased domestic gas
prices. In reviewing applications for LNG expo®)E must consider these broader effects.

[I. DOE Underestimates the Lifecycle Greenhouse Gas Essions of U.S. LNG

In discussing the lifecycle impacts of U.S. LNG, BOnderstates the amount of methane that is
emitted during the gas lifecycle (the “leak rat&DE improperly omits consideration of
emissions from pipeline transportation in LNG’s ars® markets, and DOE understates the
impact of the methane that is emitted. These emause DOE to understate the lifecycle impacts
of US LNG, and similarly apply to the broader aisaly DOE must undertake, such as evaluation
of the net impact on U.S. greenhouse gas emissions.

131d. at 19. EIA looked only at end use combustion emissi rather than the full lifecycle greenhouseigamcts
of this shift.



A. DOE Underestimates the Methane Leak Rate of DomestiGas Production

DOE'’s lifecycle analysis assumes that 1.3 and érégnt of extracted conventional and
unconventional gas, respectively, is released dbane between the well and liquefaction
facility.* DOE’s maximum emission rate for both forms of pretibn is 1.6 percerit This
estimate is almost certainly too low, as demonstrély,inter alia, recent studies measuring
methane in the atmosphere, which indicate thatribinane leak rate for domestic onshore gas is
3 percent or higher.

As a threshold matter, DOE has failed to adequabghjain the basis for its leak rate estimates.
The Export LCA states that these estimates areetbfrom the Gas LCA. The Gas LCA
discussion of emissions from gas production, intuglies almost exclusively on documents
simply cited as EPA 2011a, EPA 2011b, EPA 2011d,ERA 2012¢° The Gas LCA’s
references section, however, contains errors tleaept commenters from identifying or
retrieving these documents. The references seitaniifies EPA 2011a as “Background
Technical Support Document — Petroleum and NatBeal Industry.*” The URL provided?®
however, points to a different document, “Greenleo@as Emissions Reporting from the
Petroleum and Natural Gas Industry: Background fieah Support Document.” This document
describes EPA’s Subpart W Greenhouse Gas Repdttomgram. The title of this particular
document, retrieved from the EPA 2011a URL, istithe the Gas LCA ascribes twth EPA
2011b and EPA 2011c (but not EPA 2011a). NeithetdRL for EPA 2011b nor the URL for
2011c, however, leads to a document with this. tler does NETL appear to have simply
transposed the titles or URLs for 2011b or 2011t @0D11a, because neither of the URLSs for
2011b or 2011c leads to the document named in ERA#® Thus, the supporting materials
only actually identify one of the three EPA 201Tdments they rely upon, and they do not
indicate which of EPA 2011a, 2011b, or 2011c tkisThis confusion limits the public’s ability
to evaluate or comment upon the inputs DOE usdferBnt EPA documents provide different
estimates of gas production emissions (for exampléocuments related to Clean Air Act rules
for oil and gas production, the subpart W reporpnggram, and the annual greenhouse gas
inventories), and these different EPA documentsrofely on different estimates for individual
source emissions. While Sierra Club and other enwmrental commenters criticized these EPA’s
estimates in their associated EPA dockets, hemause DOE has not revealed which particular
source of estimates it is using, we cannot offenrm@ntary on the validity of the particular

14 Export LCA, 6-8.

.

®Gas LCA at 13-15, 17.

" Gas LCA at 79.

18 http://epa.gov/ghgreporting/documents/pdf/2010fBubW_TSD.pdf.

¥ The URL for EPA 2011b, http://www.epa.gov/climaiange/emissions/downloads10/Subpart-W_TSD.pdf, is
invalid, returning a “File Not Found” message. TWRL for EPA 2011c,
http://www.epa.gov/climatechange/emissions/subpantinl, leads to a short summary page with a titfferent
than the one included in the references.



estimates used by DOE. Even for the “GreenhouseEBassions Reporting” document we were
able to retrieve, because we cannot determine wgfief1la, 2011b, and 2011c this is supposed
to be, we cannot determine which sources are ameghfich DOE drew estimates from this
document.

Despite this confusion as to the inputs for NETIeak rate estimates, it's clear that NETL's
ultimate answer is too low. One line of evidena#icating that actual emissions are higher
comes from recent direct measurements of gas ptioduemissions. The Gas LCA, like the
EPA estimates summarized above, uses a “bottonmagtfiod of estimating emissions. That is,
it uses an estimate of the average emissions @r tyae of individual piece of equipment or
individual event, such as a high-bleed pneumatiwcgeor a well completion, and multiplies that
per-component value by an estimate of the totalbermf components or events of that type.
DOE acknowledges that this method of analysis lggsfieant limits, explaining that

“Emissions estimates are generally uncertain becdinect measurements are lacking, industry
practices are evolving for unconventional resoyraad practices are not standard across the
industry.”® Yet a recent study by David Allest al directly measured emissions from wells that
likely to have some of thiewestemission controls found and emissions similar tat&#PA and
NETL estimate to represent the indusimerage’* Allen worked in partnership with several
major oil and gas producers to directly measuressions from hydraulically fractured oil and
gas production at sites and times controlled byritdastry partners. The sites included in this
study were therefore unlikely to be representativiie industry at large: larger gas producers
typically employ more stringent emission controtese producers had opted in to the study, the
producers knew that their emissions were being taged for publication, and they had control
over the wells actually studiédUnsurprisingly, the observed sites had a high esdgollution
control techniques that EPA’s industry-wide estiesaissume to be uncommon, such as reduced
emission completionS These sites, however, had emissions largely efguivéo estimate
indicated by EPA’s 2013 GHG InventofyAlthough the sampled sites had lower emissions
from well completion than the EPA estimate of theéustry average, these low well completion
emissions were offset by high emissions from lea&strollers, and pump%. For these other
categories, emissions at the sites included irstilndy were much higher than EPA’s estimate of
the industry averag@.Because surveys and other data indicate thanthssiry as a whole uses

0 Addendum at 36-37.

2 Allen, D. T., Torres, V. M., Thomas, J., Sulliva, W., Harrison, M., Hendler, A., Herndon, S.CqlK, C.E.,
Fraser, M.P., Hill, A.D., Lamb, B.K., Miskimins,, Bawyer, R.F., Seinfeld, J. H. (2013). Measuremehimethane
emissions at natural gas production sites in thigedrstates. Proceedings of the National Acaden§oidnces.

2 Allen et alat 2 of 6 (acknowledging that the study may nptesent the industry as whole).

B E.g., id.at 2-3 (only 23% of wells in study did not useueed emission completions or equivalentympare
DOE Addendum at 24 (describing completion-relaterissions as one of the major sources of methangsems).
2 Allen et al.at 4, Table 2. For the fraction of the lifecyctevered by Allen, the rates were 0.42% and 0.47% for
Allen et al.and EPA's 2013 Greenhouse Gas Inventory, respdgtiid. As explained by DOE, the EPA 2013
Greenhouse Gas Inventory indicated that the |etekfoa the entire lifecycle is 1.54%. DOE Addendatr0.

% Allen et al.at 4, Table 2.
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less stringent pollution control than did the welbserved in this study, the industry’s average
emissions are almost certainly higher than thesnateasured by Allen, and thus higher than
EPA’s 2013 GHG Inventory indicates. The NETL lifetyyleak rate estimates, 1.3 and 1.4%, are
lower even the 1.54% lifecycle leak rate DOE desifrem EPA’s 2013 GHG InventoR/.Allen
therefore indicates that the NETL estimates of rztyas lifecycle leak rates are too low.

Another indication that NETL's leak rate estimates too low is that NETL’s estimate is lower
thanall of the other life-cycle leak rate estimates NETiedi NETL states that, including
NETL’s own work, “[t]here are five major studiesathaccount for the GHG emissions from
upstream natural gas. . . . While a number of egibdlave been conducted on this topic, these
five studies represent the breadth of all natuaal lecycle work . . . 2 Three of the non-

NETL studies provide estimates of methane lealsfatETL provides an extensive discussion
of one of these studies, explaining why NETL'’s leale estimates differ from those provided by
Robert Howarth of Corneff’ For a second study, work led by Burnham, while NEfentifies
several differences between NETL and Burnham inrthets used to estimate leak rates, it
appears that differences in inputs alone should te®urnham to estimatel@wver leak rate, but
Burnham'’s estimated leak rate is higher than NETiosluding an estimate of 2.01% for
unconventional productioft.For the third “major study” to provide a leak raed by Weber,
NETL offers no explanation whatsoever for the ddpancy between NETL'’s estimates and
Weber’s estimate of 2.8 and 2.42 percent leak fatesonventional onshore and unconventional
production, respectivel{”. Thus, the DOE package of materials provides nistiasconcluding
that the NETL estimate of the leak rate is moreueate than the estimates provided by Burnham
and Weber?

>’ DOE Addendum at 40.

2 Unconventional Production Report at 38 also idat 2.

2 DOE Addendum at 40, Unconventional Production Repio52;see alsdGas LCA at 70 (briefly discussing two
of these studies, Burnham 2011 and Jiang 2011).

39 Unconventional Production Report at 52-54 (disimgssiowarth, R.W., Santoro, R., and Ingraffea, 2011).
Methane and the Greenhouse-gas Footprint of Na@aalfrom Shale FormatiorSlimatic ChangeDOI
10.1007/s10584-011-0061-5).

311d. at 55 (discussing Burnham, A., Han, J., Clark,.Q/ang, M., Dunn, J.B., and Palou-Rivera, I. (201ife-
cycle Greenhouse Gas Emissions of Shale Gas, M&asa Coal, and Petroleunvironmental Science &
Technology. The Unconventional Production Report states Busihham assumed a 2% higher volume of natural
gas in flowback water from well completions (9,la&opposed to 9,000 Mcf/well). It appears that difference
should be more than offset by Burnham’s much higissumption about the proportion of this gas thélared
rather than vented (41% instead of 15%) and Burrdhaigher estimated ultimate recovery (3.5 instebd-3.25
bcf).

321d. at 52 (discussing Weber, C. L., and Clavin, C1@0Life Cycle Carbon Footprint of Shale Gas: Rewbf
Evidence and Implication&nvironmental Science & TechnoledyOl: 10.1021/es300375n).

%3 Separate from this discussion, the DOE Addendumclades that EPA’s 2014 greenhouse gas inventopjies
a leak rate of 0.8%. DOE Addendum at 33-34. DOHRvdserthis estimate by omitting emissions from the
“distribution” segment of the natural gas lifecyd®OE provides no basis for excluding distributigithough
natural gas delivered to large users like an LNfoeixterminal might suffer lower distribution lossian the
national average, it is inappropriate to assumertbalistribution loss occurSee, e.gGas LCA at 36 (providing
one estimate of lifecycle methane leakage for ggtsilolited to power plants or other large scalas)s&Ve further
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Still further evidence that DOE and NETL's estinsatd the leak rate are too low comes from a
growing body of recent, peer-reviewed atmosphetidiss. As noted above, NETL, like EPA
and the other “major studies” NETL discusses, astmttom-up” method of estimating

lifecycle emissions. A different method of estimgtnatural gas sector methane emissions is a
“top-down” approach, where researchers measurmétrane accumulation in the atmosphere
in an area where gas production is occurring aad #stimate the fraction of this atmospheric
methane attributable to gas production. For exangptesearcher might measure methane
concentrations upwind and downwind of gas actitetfind the methane emitted in the area
between the two measurements, and then subtratteestimated methane emissions from
non-gas-production sources in that area. Certaingpurce attribution has increased in recent
years as scientists are better able to distinguistihane sources based on detected levels of co-
occurring compounds such as ethane or isotopic ositign of atmospheric methane. While, as
DOE acknowledges, bottom-up estimates are limitedrizertainty regarding the prevalence of
specific industry practices, this uncertainty donesaffect top-down estimates, because that
prevalence is not an input in the analysis. Thusret are reasons to believe that the top-down
estimates are more accurate than the bottom-upagipes.

In the last two years, peer-reviewed publicatioti&zing top-down techniques to estimate
methane emissions from gas have proliferated, laesktstudies provide compelling evidence
that the aggregate methane emission estimates badsuattom-up studies conducted to date
have underestimated gas sector methane emissiansiggificant margin. Two recent studies
addressed natural gas’s lifecycle methane emissiatisnwide. The first, published by Scot M.
Miller, et al, reviewed atmospheric measurements of methanearaiuded that “[t]he U.S.
EPA recently [in the 2013 Greenhouse Gas Inventbegfeased its [methane] emission factors
for fossil fuel extraction and processing by 25-3@86 1990-2011), but we find that [methane]
data from across North America instead indicatentbed for a larger adjustment of the opposite
sign.”* Specifically, Miller,et al.conclude that atmospheric measurements show thaanme
emissions from all sources were 50% higher thar2@ie Inventory’s bottom-up estimate of
emissions. They show that gas emissions are disignti portion of the observed emissions not
accounted for in EPA’s Inventory, and suggest thatactual leak rate is likely to be 3% or
more® The second, published by Adam Braredtal, similarly concluded that EPA’s Inventory

note that the DOE Addendum relies on the DRAFT 2i@%éntory; the final inventory, released in Apfl2014,
estimates higher emissions for the gas sector.

% See, e.gMiller, S., et al, Anthropogenic emissions of methane in the UnitateStProceedings of the National
Academy of Sciences (Dec. 10, 2013) (“PNAS Studat20,022available athttp://calgem.lbl.gov/Miller-2013-
PNAS-US-CH4-Emissions-9J5D3GH72.pdf, attached dstib®.

% gpecifically, the paper states that in moving fritlva 2012 Inventory to the 2013 Inventory, EPA ‘desed its
CH4 emission factors for fossil fuel extraction gmdcessing by 25-30% (for 1990-2011), but we fived CH4
data from across North America instead indicatented for a larger adjustment of the opposite 5ilgh.The 2012
Inventory implied a leak rate of approximately 2;4425% increase brings the leak rate to 3%.
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and other bottom-up estimates, which generallyasges similar to those assumed by DOE
here, significantly underestimate methane emissiams oil and gas productiofi.

These nationwide studies stand in agreement witlogppheric studies examining individual
regions, which have found even higher methane émnissn the regions studied. Two studies of
Colorado’s Denver-Julesberg Basin have concludaddiring gas production alone (not
including emissions from downstream segments ofrttlestry - transmission and distribution),
the gas leak rate was about 494he same team of researchers found even highévameteak
rates in Utah’s Uinta Basin, estimating escapecharet at 9 + 3% of total productidh.

The Export LCA does not acknowledge any of thi€n¢science. The Gas LCA and
Unconventional Production Report briefly acknowledlge Brandt and earlier Colorado study
(Petron 2012%° but it does not discuss the other studies, aofféts no argument as to why the
estimates adopted by the Gas LCA are superioragetprovided by atmospheric studies.
NETL’s Unconventional Production Report argues thatColorado Study is not applicable to
shale gas, because it concerned production in sigymdstoné' Yet this report does not identify
any difference between shale and tight sandstateatbuld limit the study’s applicability to
shale. Moreover, EIA predicts that some producim@uced by LNG exports will come from
tight sandstone.

Because methane is an extremely potent greenhasséngreases in the methane leak rate
drastically increase the lifecycle greenhouse gaissons of LNG. The Export LCA
acknowledges this sensitivif§,and thus the importance of this issue, but nunslioes of
evidence indicate that DOE gets this importantasstong.

B. DOE Fails to Account for Transportation Emissions n Importing Markets

*Brandt, A.R. et al, Methane Leaks from North American Natural Gas $yst8cience, Vol. 343, no. 6172 at pp.
733-735 (Feb. 14, 2014).

3" The 4% estimate is provided by the more recettiede studies, Petroet, al, A new look at methane and non-
methane hydrocarbon emissions from oil and natgea operations in the Colorado Denver-Julesburgias
119:9 J. Geophys. Res. Atmosphgiame 3, 2014)abstract available at
http://onlinelibrary.wiley.com/doi/10.1002/2013J00%7 2/abstract, attached as Exhibit 7. This is ctest with an
earlier study, by the same lead author, which egdthusing top-down techniques that 2.3 to 7.7%raduction

was vented in the study and concluded more gegdtelt “the methane source from natural gas systems
Colorado is most likely underestimated by at leafstctor of two.” Petrorgt al, Hydrocarbon emissions
characterization in the Colorado Front Range: Agpistudy 117:D4 J. Geophys. Res. Atmosphetgé4 (Feb. 21,
2012).

38 Karion, et al, Methane emissions estimate from airborne measursnoeer a western United States natural gas
field, 40:16 Geophysical Research Letters 4393 (Aug2Q@¥3), abstract available at
http://onlinelibrary.wiley.com/doi/10.1002/grl.508/Abstract, attached as Exhibit 8.

39 Gas LCA at 72, Unconventional Production Repoféat

“Gas LCA at 72

*1 Unconventional Production Report at 65.

2 Export LCA atl5.

10



Once LNG is delivered to an import terminal andasafjed, it must be transported by pipeline to
the end user. As DOE acknowledges in discussing pp8line transportation elsewhere,
pipeline transportation of gas emits methane &saltrof fugitive emissions and carbon dioxide
as a result of combustion in compressors and etipeipment along the pipeline rodfeDOE,
however, explicitly omits emissions from this staj¢he LNG lifecycle from DOE'’s analysis.
DOE bases this omission on the “assum[ption] thatatural gas power plant in each of the
import destinations is existing and located clasthe LNG port.** DOE does not, however,
provide any basis for this assumption.

Pipeline emissions in end-use markets are potgnsignificant. DOE’s Export LCA identifies
U.S. pipeline transportation emissions as a sicguifi source of emissions. Although the journey
from regasification to end use may be shorter tharjourney from the well to the liquefaction
terminal, the emissions per pipeline mile may kghér in some end use markets. The
Intergovernmental Panel on Climate Change’s (“IPXJ@0st recent “Guidelines for National
Greenhouse Gas Inventories” explains that, measgauhst emissions in North America and
Western Europe, “in developing countries and coestrith economies in transition . . . there
are [generally] much greater amounts of fugitivéssions per unit of activity™

C. DOE Understates The Impact of Each Ton of Methane fat Is Emitted

As explained above, DOE understates the quantitgethane that would be emitted as a result
of U.S. LNG exports. DOE also understates the immpheach ton of methane emitted, by
understating the global warming potential of methand by focusing on the 100-year, rather
than 20-year, timeframe.

The climate impact of methane is commonly undesiaderms of methane’s “global warming
potential,” which expresses warming caused by ardreuse gas relative to the warming caused
by an equivalent mass of carbon dioxitféslobal warming potential allows emissions of non-
CO, pollutants to be expressed in terms of,@Quivalent. We support the decision, in the
Export LCA, to use the most recent IPCC data orharet’s global warming potential, and the
adherence to IPCC’s recommendation to adjust gbamning potentials for fossil, rather than
biogenic, methan&. DOE must clarify, however, that it does in facteyut the IPCC’s 2013
figures as the best available. The DOE Addenduns, @, and Unconventional Production

“3 Export LCA at 3, 8see alsdGas LCA at 24-25.

“4 Export LCA at 3.

“5 Intergovernmental Panel on Climate Charf6 IPCC Guidelines for National Greenhouse Gaglhories
Vol. 2 Ch. 4, at 4.46; http://lwww.ipcc-nggip.igesjp/public/2006gl/pdf/2_Volume2/

V2_4 Ch4_Fugitive_Emissions.pdittached as Exhibit 9.

“8|PCC, Climate Change 2013: Physical Science Basisex III: Glossary, 1455.

" Export LCA at 2see alsdPCC, Climate Change 2013: Physical Science Basiropogenic and Natural
Radiative Forcing, 714.
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Report all use, at times, older methane global virgmotential$’® These analyses must be
updated to consistently reflect the best availablence.

Even in the Export LCA, DOE errs, however, by udimg IPCC estimates that do not
incorporate climate-carbon cycle feedbacks. A der@rbon feedback involving changes in the
properties of the land and ocean carbon cyclesparse to climate change. For example,
changes to ocean temperature and circulation aitédt the CO2 balance between the oceans
and the atmosphef@ The IPCC explains that “it is likely that inclugjithe climate—carbon
feedback for non-C@gases as well as for GQrovides a better estimate of the metric value
than including it only for C@"*° As DOE has properly recognized the IPCC reporefiscting
the scientific consensus on methane’s potency, Biatild use the estimates that the IPCC
states to be more accurate. Thus, DOE should uye&0and 100-year fossil methane global
warming potentials of 87 and 36, respectivély.

Similarly, while we support DOE’s inclusion of calations using the 20-year global warming
potential as well as the 100-year global warminggptial, DOE errs by using the 100-year time
frame as the “defaul? The IPCC projects that warming may reach the comynagreed upon
2 °C target within decades, rather than a cenangl,reveals that urgent action on short-acting
pollutants like methane is needed in addition tluctions in CQ.

V. DOE Must Consider the Impact, in Addition to the Amount, of GHG Emissions

DOE must do more than merely quantify the likelgrease in greenhouse gas emissions that
would result from U.S. LNG exports. DOE must algplain the effect of these emissions in
relevant social and policy contexts. U.S. LNG exparill hinder, if not preclude, U.S.
attainment of the administrations’ stated emissawgets and international commitments. U.S.
LNG exports are inconsistent with the U.S.’s polidyencouraging other nations to reduce
greenhouse gas emissions. Finally, the social amdogmental cost of these emissions must be
incorporated into DOE’s assessment of the econanpact of LNG exports.

A. Exports Are Inconsistent with U.S. Greenhouse Gasrkission Targets

President Obama has set the goal of reducing WeBngouse gas emissions, relative to 2005, by
at least 17% by 2020, 42% by 2030, and 83% by 20b68se targets were announced in

8 See, e.g.DOE Addendum at 20 (“Methane is a greenhousd@Bi&S) more than 20 times as potent as carbon
dioxide (C0O2)."), Unconventional Production Repatr6-49.

*9|PCC, Climate Change 2013: Physical Science Basisex III: Glossary, 1450.

*01d. at 714. “Likely” is a technical term as used ie {RCC reports, defined to mean at least a 66%aitity. Id.
at 36 (Figure 1.11).

°l|d. at 714.

2 Export LCA at 2.
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Copenhagen in 2009 the President committed to them in Cancun in 2814nd the President
reiterated the 2020 goal in the Climate Action Rlanounced in 2013.While these targets will
require concerted effort, when measured againggdhéof limiting warming to 2 °C, they are if
anything too modest. The IPCC stated that meetia@020 targets announced in Cancun will
not, without significant further reductions in folting years, be likely to limit warming to less
than 2 °C. Yet LNG exports, and the drastic expang1 domestic gas production that these
exports would cause, will make it difficult (if nohpossible) for the U.S. to attain even its 2020
target.

Under the most optimistic projections from the E&#l EIA regarding the current trajectory of
U.S. greenhouse gas emissions, the U.S. will extteeddministration’s 2020 target by over

800 million metric tons of C@equivalent® As demonstrated by the EIA’s LNG Export Study
and other models of U.S. LNG exports, the majasftgas exported from the U.S. would come
from new natural gas productioine({ production that would not occur if the U.S. did e&port

LNG). The Export LCA recognizes that natural gazdpiction has significant greenhouse gas
emissions, and as we explain above, a growing bbgublished research indicates that these
emissions are much higher than DOE acknowledge& ekports will therefore lead to

additional production-related increases in greesba@as emissions at a time when the U.S. must
take every available step to reduce greenhousergasions.

For purposes of compliance with Cancin commitmdd@iE: cannot argue that emissions from
export-induced production will be offset by disgatent of fossil fuels that would otherwise be
produced elsewhere. The Cancun commitments wergedlander the auspices of the United
Nations Framework Convention on Climate Change (F@IE").>" The guidelines for the

%3 United States Department of State, Letter to EttceeBecretary of United Nations Framework Convamtin
Climate Change Confirming U.S. Copenhagen Targéas. 28, 2010jvailable at
https://unfccc.int/files/meetings/cop_15/copenhagecord/application/pdf/unitedstatescphaccord_apgf1
attached as Exhibit 10.

>4 United States Framework Convention on Climate @eagompilation of economy-wide emission reduction
targets to be implemented by Parties included inexn to the Convention (June 7, 2014yailable at
http://unfccc.int/resource/docs/2011/sh/eng/infAlpdf, attached as Exhibit 11.

% Executive Office of the Presidefithe President's Climate Action Pl&fune 2013).

* This estimate is calculated from table 5-1 of2684 U.S. Climate Action Report to the UN Framework
Convention on Climate Change. http://www.state.doeliments/organization/218993.pdf, attached ashixi®.
Table 5-1 uses outdated global warming potent@srfethane and other non-CO2 pollutants taken ft@PCC'’s
1996 Second Assessment Report. This same repdairxphowever, that going forward, the U.S. withke
reports using the IPCC’s 2007 Fourth AssessmenbiRegtimates of 100-year global warming potentilst
Biennial Report of the United States of Ameritable 1 available at
http://www.state.gov/documents/organization/219088€.attached as Exhibit 13ee also
http://www.state.gov/e/oes/rIs/rpts/car6/ (summaage with links to each chapter of this report).id/tve have
used these global warming potentials for consigtevith Climate Action Report’s stated intentionghwegard to
reports made under this program, we note that¢heahglobal warming potentials are likely to bgrsficantly
higher, as reflected in the IPCC’s 2013 Fifth Assesnt Report.

>’ See supra.52.
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UNFCC reporting program instruct countries to régonissions within their border8.

Requiring the U.S. to account for production-redagenissions of all fuel produced in the U.S.,
regardless of whether the fuel is ultimately conedralsewhere, is a sound policy judgment. The
U.S. can only directly regulate emissions withgnbhbrders. DOE has asserted that the U.S. will
derive economic benefits from this additional gesdpction, so the U.S. should be held to
account for the associated environmental costntaséis of emissions from activities within the
U.S. are also likely to be more accurate than egémthat seek to trace the lifecycle of fuels
combusted in an end use country.

The administration’s Cancun and Climate Action Rjegenhouse gas reduction targets set an
ambitious but necessary challenge. DOE cannot aptNG exports without determining the
effect exports would have on this important fededicy. Because of the emissions associated
with gas production and liquefaction, it is unlikeht least, that the U.S. can meet its emission
reduction commitments while also expanding gas yetbdn to supply and export market.

B. Exports Are Inconsistent with U.S. Efforts to Assis Other Countries in
Transitioning to Low Carbon Energy Infrastructure

As explained in the IPCC’s Fifth Assessment Remwbjding catastrophic climate change will
require significant emission reductions worldwidee President’s Climate Action Plan, in
addition to setting domestic goals, states thati& will assist other nations in reducing their
greenhouse gas emissiofs.

In particular, it is important to ensure that inveents in long-lived energy infrastructure in
other nations do not lock in emission trajectotiest are incompatible with the reductions
needed. The President’s Climate Action Plan reasgnihis by calling for a halt to U.S.
financing of coal plants overse¥dndeed, encouraging the construction of new, l@sting,
high-emitting infrastructure such as coal fired powlants abroad works at cross purposes with
domestic efforts to phase out coal fired electyigeneration.

DOE’s Export LCA and these comments reveal thaifpr use of U.S. LNG, like foreign use of
coal, is inconsistent with the emission reductinesessary to avoid catastrophic climate change.
The U.S. must be especially careful to avoid dgualent that would lock in high emitting
activities over long time scales. Infrastructurdttaround U.S. LNG is precisely this type of
problematic infrastructure. Thus, for the same@aasunderlying the President’s “first, do no

8 See, e.gIPCC, 2006 IPCC Guidelines for National Greenhdlas Inventories, Vol. 1, p. 8.4 (corrected as of
June 2010), available at http://www.ipcc-

nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_&h& Reporting_Guidance.pdf, attached as ExhibiiThé.
other chapters and volumes of this report are alvtgilat http://www.ipcc-nggip.iges.or.jp/public/Byl index.html.
%9 Executive Office of the Presidefithe President's Climate Action Pl&fune 2013).

01d. at 20.
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harm” policy regarding investment in foreign coméfl power plants, DOE should reject
proposals to export U.S. LNG.

Admittedly, the Climate Action Plan suggests promgphatural gas use abroad as a way to
reduce other countries’ greenhouse gas emissiarsofthe purposes of environmental review
under NEPA, however, is to take a hard look at tetin terms of environmental impacts,
federal actions will in fact achieve their intendedults. The President’s Climate Action Plan
recognizes the broad policy goal of significan#gucing the carbon intensity of international
energy supply and ugé.

C. DOE’s Assessment of the Economic Impact of LNG Expts Must Account
for The Social Cost of Greenhouse Gas Emissions

Finally, DOE must evaluate the social cost of exgp@reenhouse gas emissions.

DOE has used economic analyses, including cosffibanalysis, to weigh the non-
environmental impacts of expofflsSDOE cannot base its decisions on exports on &giop of
economic benefit without also giving weight to thgact of exports’ environmental impact. At
a minimum, DOE'’s cost/benefit analysis must conside available estimates of the social cost
of carbon dioxide and methane, the primary greesdgases that would be emitted by export
approvals?

The Federal Interagency Working Group on the Sdeast of Carbon has developed an estimate
of the social cost of carbon dioxide emissionsicgfty shortened to “the social cost of

carbon.® This group’s most recent estimate of the presahtevof the social cost of a ton of
carbon dioxide emitted in 2030 (roughly the midpaihthe life of the 20-year periods for which
most applicants seek export authorization) is $3&hile this study represents the most
comprehensive analysis of this issue conductedfdrySierra Club and other environmental
organizations have commented elsewhere that tsfisiantly underestimates the true social
cost of carbon, possibly by several orders of magef®

%1 Climate Action Plan at 18.

%2 For reasons stated in the comments of Sierra @i, on the NERA Macroeconomic study and in the dacket
for these individual applications, commenters codtthat these economic analyses were themselwesdla

% High Country Conservation Advocates, et al. v. ethiStates Forest Service, et &lo. 1:13-cv-01723-RBJ, 2014
WL 2922751 (D. Colo. June 27, 2014).

% Interagency Working Group on Social Cost of Cartidnited States Governmefitechnical Support Document:
Technical Update of the Social Cost of Carbon feg&atory Impact Analysis Under Executive Order@2gNov.
2013),available athttp://www.whitehouse.gov/sites/default/files/omggats/inforeg/technical-update-social-cost-
of-carbon-for-regulator-impact-analysis.pdftached as Exhibit 15.

®51d. at 3. $52 is the estimate under a 3.0% discouet vetiich is the middle of the three rates provided.

% SeeSierra ClubComments on the Interagency Working Group’s (IW&hical Support Document: Social
Cost of Carbon (SCC) for Regulatory Impact Analysisler Executive Order 128§®ocket Not. OMB-2013-
0007-0083) (Feb. 25, 2014yailable athttp://www.regulations.gov/#!documentDetail;D=0ONMB13-0007-0083
attached as Exhibit 16; EDF, NRD€},al, Comments on the Interagency Working Group’s (IW&hhical
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Although a comprehensive estimate of the social absiethane has not yet been developed, a
peer-reviewed analysis by EPA economists recestiynated the social cost of a short ton of
methane emitted in 2015 at $880This figure was derived using the same methodolmgy for
the estimates of the social cost of carbon. Sulesgqesearch indicates that this estimate is also
too low. Since the social cost of methane papartsipation, two inputs to that study—estimates
of methane’s global warming potential and the 284fimate of the social cost of carbon—have
been revised dramatically upward. The social cbatethane study used the IPCC Fourth
Assessment Report’s estimates of methane’s glohahimg potential® but the IPCC Fifth
Assessment Report increased the estimate of méshglnbal warming potential by 21% to

44%. The social cost of methane analysis also asaxder, 2010 estimate of the social cost of
carbon: the 2013 study discussed above increasietaess by 5097 As noted above, even this
revised figure is too low. For these reasons, e $ocial cost of methane likely exceeds $880
per short ton.

These tools enable DOE to estimate the socialafdbe greenhouse gas pollution that would
result from U.S. LNG exports. The social cost adled greenhouse gas pollution will diminish,

if not completely overcome, the estimates of ecaondranefit that would result from LNG

exports. Of course, greenhouse gas emissions iremwa aspect of the environmental harm that
would be caused by exports. DOE’s assessment aivignall impact of exports must not ignore
other environmental and social costs of increasedestic production of natural gas, including
potentially less monetizable costs. Many of thesstscare discussed on in our separate comment
on the draft environmental addendum.

V. Conclusion

Extracting, transporting, and burning natural gadieter through domestic pipelines or
through international trade in LNG—releases harmhluhate pollution. The Export LCA and
Gas LCA demonstrate that LNG is even more carbtamgive than domestic pipeline gas,
although DOE understates the lifecycle emissiorsotii. Yet neither document examines the

Support Document: Social Cost of Carbon (SCC) feguiatory Impact Analysis Under Executive Order@&8
(Docket No. OMB-2013-0007-0140) (Feb. 26, 2084} ilable at
http://www.regulations.gov/#!documentDetail;D=OMB13-0007-0140, attached as Exhibit 17.

7 SeeMarten, A.L., and Newbold, S.(Estimating the social cost of non-€GHG emissions: Methane and
nitrous oxide 51 Energy Policy 957 (20).2As with the social cost of carbon, this estimades a 3% discount rate,
attached as Exhibit 18.

®%|d. at 16.

%9 Compare idat 13 (citing Interagency Working Group on Sociaét of CarbonTechnical Support Document:
Social Cost of Carbon for Regulatory Impact Anaydnder Executive Order 128§Beb. 2010))available at
http://www.whitehouse.gov/sites/default/files/onnticireg/for-agencies/Social-Cost-of-Carbon-for-RIdf)p
attached as Exhibit 1®ith the 2013 update to this documesupran.62, at 3. Under the middle 3% discount rate,
the 2013 study’s estimate of the social cost @inaaf carbon emitted in 2010 is 50% higher than2®&0 study’s
estimates, and the 2013 study’s estimates incteasgen greater percentages for subsequent years.
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climate impact that US LNG exports would have. Void catastrophic global warming, the

U.S. must drastically reduce domestic emissiond vaa must do everything we can to aid others
in doing the same. LNG exports are inconsistertt tiese goals, because LNG exports will
induce increases in U.S. gas production and agsdagmissions and LNG exports will displace
investments in renewable energy and efficiencynparting markets. Instead of building LNG
export infrastructure that will entrench high enosdevels for decades to come, the U.S. must
adopt and promote carbon free clean, renewableggner

Sincerely,

Nathan Matthews
Staff Attorney
Sierra Club Environmental Law Program

Please Send All Correspondence to:
Sierra Club

85 2" st., Second Floor

San Francisco, CA 94105
nathan.matthews@sierraclub.org
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