Sinﬂh, Angela K (DOA)

From: Colombie, Jody J (DOA)

Sent: Tuesday, April 02, 2013 8:38 AM

To: Singh, Angela K (DOA)

Subject: FW: Fracking letter and attachment scanned and attached
Attachments: 11021100.PDF

From: Delice Calcote [mailto:aitc.dcalcote@gmail.com]

Sent: Monday, April 01, 2013 4:23 PM

To: Colombie, Jody J (DOA)

Subject: Fracking letter and attachment scanned and attached

I hope this process has a clearer picture. I'll also bring a copy to the public comment meeting.
Thank you Jody.
Delice



ALASKA INTER-TRIBAL COUNCIL

555 W. Northern Lights Blvd.. Suite 211 - Anchorage, Alaska 86503
(807) 563-9334 phone - (807) 563-9337 fax

April 1, 2013

Alaska Oil and Gas Conservation Commission

333 West 7Tth Avenue

Anchorage, Alaska 99501

Submitted online at www . doa.alaska. povioge jody.colombie@alaska. gov
Fax#: 90)7-276-7342

Re: Proposed regulations on hydraulic fracturing and workover operations: 20
AAC §§ 25.280, 25.283, and 25.990

To Whom This Concerns:

Thank you for the opportunity for the other undersigned organizations to submit
comments on the Alaska Oil and Gas Conservation Commission’s proposed Amendments
(Amendments) to its regulations concerning workover operations, hydraulic fracturing.
and definitions for hydraulic fracturing applications. operations, and reporting. We
appreciate vour efforts to promote safe and responsible oil and gas development
statewide, in both permafrost and non-permafrost areas. The proposed regulations support
this goal and go a long way toward providing the public with critical information
regarding fracturing. In addition to the comments provided below we, hereby, incorporate
by reference, into this document. the comments submitted by the Wilderness Society on
today's date.

Our specific comments include the following:
A. On behalf of Tribes and Tribal Communities in Alaska, Alaska Inter-Tribal
council asserts, maintains and retains jurisdiction of water quantity, water quality and
beneficial uses of water since time immemorial in particular AI-TC is concerned that the
AOGCC proposed regulations have no mention of water {low impacts to Tribal lunds,
customary and traditional natural resources for fishing, hunting and gathering and the
commercial economy: guiding and tourism. Fracking includes polluting ¢normous
amounts of water with is considered taboo in many tribal societies. Stringent regulations
requiring composition of fracking chemicals must be disclosed before hydrological
fracking is approved. Please see the comments below that AI-TC has incorporated from
the Center for Water Advocacy.

L Pre And Post Hydraulic Fracturing Water Well Water Sampling And



Analysis

W are encouraged by the AOGCC s proposzal 1o analvze the impacts of fracking
aperations on water guality as part of the amendments. However. he amount of water
needed in the hydraulic fractuning process is typically substantial and depending on the type of
formation (coalbed, shale, or tight sands ) and the fracturing operations (e.g.. well depth and
length, fracturing tuid properties, and fracture job desian) can range from 50,000 1o 4 million
gallons of water per horizontal well,'

Large volumes of water withdrawals for hydraulic fracturing are different from
withdrawals for other purposes in that much of the water used for the fracturing process
may not be recovered after injection. The impaet from large volume water withdrawals
vanies not only with geographic area, but also with the quantity, quality, and sources of
the water used and could stress drinking water supplies, especially i drier regions where
aquifer or surface water recharge is limited. This could lead to lowering of water tubles or
dewatering of drinking water aquifers. decreased stream flows, and reduced volumes of
water in surface water reservoirs which could impact the availability of water for
drinking in areas where hydraulic fructuring is occurring ~

We. therefore, recommend that the Amendments inchude analysis of the impacts
of water use from hydro-fracking including the following:

A, Analysis On How Much Water Is Used In Hydraulic Fracturing
Operations, And The Sources Of This Water,

Source water for hydraulic fracturing operations can come from a variety of
sources, including ground water, surface water, and reeycled Hlowback.' Water
acquisition has not been well characterized, so AOGCC should gain a better
understanding of the amounts and sources of water being used for hvdraulic fracturing
operations.

The Rules should. therefore, require hy dro-fracking operators to provide
information on hydraulic tracturing fluid source water resources including information on
the total volume, source, and quality of the base fluid needed for hydraulic fracturing at
350 hydraulically fractured oil and gas production wells. This analysis should produce
the following:

* A list of valume and water quality parameters important for hydraulic fracturing
operations.

= Information on source, volume, and quality of water used for hydraulic
fracturing operations.

« Location-specific duta on water use for hydraulic fracturing; and

" Holditch. 1993; Jeu ¢t al., 1988; Palmer etal., 1991 and 1993: APL 2010a; GWPC and ALL
Consulting, 2009; Satterfield et al.. 2008,
* EPA Hydmulic Fracturing Study Plan at 25.
" EPA Hydraulic Fracturing Study Plan at 24,
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« Location-specific examples ol water acquisition, meluding data on the source.
volume. and quality of the water.

The Rules should also require operators to monitor the volumes, sources. and
guality of water needed for hydraulic fractunng operations. The data received from
operators will inform AOGCC s understanding of the general water quantiny and quality
requirements for hydraulic fracturing.



13. How Water Withdraw als Affect Short- And Long-Term Water
Availability In the Local Area

As the intensity of hydraulic lructuring activity increases withm individual
watersheds and geologic basins, 1t is importnt to understand the net impacts on water
resources and identity opportunities to optimize witer management strategies. The Rules
should. therefore. require operators o compile data on water use and the hydrology of
River Basins where fracking is expected to take place in Alaska, These data should
include ground water levels, surface water {lows, and water quality as well as data on
hydraulic fracturing operations, such as the location of wells and the volume of water
used during fracturing. A hst of gullons being diverted by day to fracking activities is not
available in a central location. This information being withheld will tend to limit the
effectiveness of Tribal Communities to be fully informed of the natural resources they
use und rely on.



Operutors should alse be reguired to provide simple water balance and geographic
information system (GIS) analysis using existing data and information on hydrological
trends over the same period of time. Operators should compare control areas with similar
baseline water demands and no o1l and gas development to arcas with intense hydraulic
fracturing activity. isolating und 1dentitying any impacts of hydraulic fracturing on water
availability. urther, the Rules should require that criticsl analysis of trends in water
flows and water usage parterns be conducted in areas where hyvdraulic fracturing activities
are occurring to determine whether water withdrawals alier ground and surface water
flows. Such data collection would support the assessment of the potential impacts ol
hydraulic fracturing on water availability at various spatial scales (e.g.. site, watershed.
busin, and play) and temporal scales (e.g.. days. months, and years)." Site specific
impacts research should, therefore, include the following:

 Maps of recent hydraulic fracturing activity and water usage.

« Information on whether water withdrawals Tor hydraulic fracturing activities

alter ground or surface water tlows.

* Assessment of impacts of hydraulic fracturing on water availability at various

spatial and temporal scales.

* Assessment of impacts of lessened water flows on impacts 1o subsistence

resources: [ish, marine life, land mammals and plant life.

Finally, the Rules should require operators to conduct scenario evaluations to
assess potential long-term guantity impacts as a result of cumulative water withdrawals.
The evaluations should focus en hyvdraulic tracturing operations at various spatial and
temporal scales and should include at least two futures: (1) average annual conditions in
10 vears based on the full exploitation of oil and natural gas resources: and (2) average
annual conditions in |0 vears based on sustainable water use in hvdraulic fractunng
operations. Both scenarios should build on predictions for land use and climate (e.g..
drought. average, and wet). The spatial scales of analysis should reflect both
environmental boundaries (e.g.. site, watershed. river basin. and geologic play) and
political boundanes (¢.p.. city/municipality, county, state, and AOGCC Region).

C. What Are The Possible Impacts Of Water Withdrawals For Hydraulic
Fracturing Opcerations On Local Water Quality?

Withdrawals of large volumes of ground water can lower the water levels in aquifers or
ground water in general.” This can affect groundwater quality by exposing naturally
oceurring minerals to an oxygen-rich environment, potentially causing chemical changes
that affect mineral solubility and mobility, leading to salination of the water and other
chemical contaminations. Additionally, lowered water tables may stimulate bacterial
growth, causing taste and odor problems and an upwelling of lower quality water and
other substances (e.g.. methane from shallow deposits) from deeper within an aquifer and
could lead to subsidence and-or destabilization of the geology.” Methane releases into the

* EPA Hydraulic Fracturing Study Plan November 2011 26
Cld.oat 27
Lt



atmosphere are a concern for the northern latitudes: Nutional Geographie, published:
December 2012: Good Gas, Bad Gas: "...The United States produces the bulk of its own
gas, but US. production peaked in 1973, By 2003 the country seemed to be running
short, and the industry was building expensive new tanker terminals to 1import lhiquefied
natural gas. The fracking boom changed that. Since 2005 gas production from deep
shales has increased more than tenfold, 1t now accounts for more than a third of total
production, which last year surpassed the 1973 record. Within a decade. according to a
Department of Energy (DOE) forecast. the U.S. will become a nel exporter of gas,

Lstimates of how much gas is locked up in shales and how long the boom can last have
varied widely. In 2011 DOE put the umount of “unproved resources™ of shale gas at 827
trillion cubic feet: in 2012 it cut that estimate by more than 40 percent. Production trom
fracked wells has declined faster than DOE analvsts had expected. So some critics
believe the boom is a bubble that will soon burst. But DOE still projects that U.S. gas
production will rise rapidly and that shale gas will make up halt the total by 2035."

Withdrawals of large quantities of water Irom surface water resources (e.g.,
streams. lakes, and ponds) can significantly atfect the hydrology and hydrodynamics of
these resources. Such withdrawals tfrom streams can alter the flow regime by changing
their flow depth. velocity, and temperature.” Additionally, removal of significant volumes
of water can reduce the dilution effect and increase the concentration of contaminants in
surface water resources.” Furthermore, it is important to recognize that ground and
surface water are hydraulically connected” uny changes in the quantity and quality of the
surface water can affect ground water und vice versa.'”

Finally, the Rules should require collection of data on the guality of ground and
surface waters that may be used for hydraulic fracturing before and afler water is
removed for hydraulic fracturing purposes. Such data could be used to analyze changes in
water quality in watersheds where hvdro-tracking will take place to determine if any
changes are due to surface or ground water withdrawals for hydraulic fracturing and it
there are any changes in local water guality and if these changes are a result of water
withdrawals associated with hydruulic fracturing.

I1. The Use of Water Related to Temporary Water Use Permits

The Rules should address the, potential, impacts of the Division of Land, Water
and Mining’s (Division's) issuance of Temporary Water Use Permits ( TWUPs). for
hvdro-fracking purposes, on water resources and human health and wellare. Under the
Alaska Water Use Code:

" Zom et al., 2008

* Penmsylvania State University, 2010

“ Winter et al.. 1998

" EPA Hydraulic Fracturing Study Plan st 27



Anyone who diverts, impounds. or withdraws a significant amount of
water tor use, without a permit, centificate, or authorization is guilty of a
misdemeanor (AS 46,15, 180). A signiticant amount of water is defined. ..

as:
. the consumptive use of more than 3,000 gallons of water from a
single source in a single day;

. the regular daily or recurring consumptive use of more than 500
gpd from a single source for more than 10 days per calendar year;

. the non-consumptive use of more than 30,000 gpd (0.03 cubic feet
per second) from a single source; or

. any wiiler use that may adversely affect the water rights of other

appropriators or the public interest.'’

I he Division's issuance of & Lemporary Water Use Authorizations (TWUPs)
however. are often contrary to |1 AAC 93,035 because, as part of the TWUPs, it. often.
authorizes the withdrawal of an amount of consumptive use that is over the prescribed
5.000 gpd. In addition, regardless of the fact that the “Commissioner will issue & permit
only if hesshe “finds that... the proposed appropriation is in the public interest.”'

I WUPs, often, negatively impact the water rights of other appropriators and/or the public
interests. Bused on the fact that, in the case of hydro-fracking, TWUPs are used o
develop oil and gas resources, the primary impact of granting the Application would be w0
the local residents who live in the vicinity of the drilling operations and nhish and wildlife
habitat in the vicinity of the water withdrawals.

In determining the public interest i relation to TWUPs. therefore. the Division
must comply with the following provisions of the Alaska Water [Ise Code:

) Detrimenis (o Fish and Game Resources

“In determining the public interest, the commissioner shall consider...the
effect on fish and game resources and on public recreational opportunities... "
Hydro-tracking operations, for example, typically result in the destruction of an
average of nine acres of habitat. This does not include acreage lost 1o pipelines.
On average. each well pad requires 1.65 miles of gathering pipelines. which carry
the gas to a network of larger transportation pipelines.'* The combination of the
well pad, pipeline and other drilling related facilities, therefore, significantly
threatens wildlife habitat in the area of the oil and gas drilling.

A http dnralasha gov miw- water wrinct.cfne See, 11 AAC 93.0535(4) and (b)

" AS 45.015.080(34).

"' AS 45.015.080(b}3).

" The Fracking of Racheal Carson, Silent Spring’s lost legacy, told in fifty parss.
http; 'www.orionmagazine.org index.php ‘articles article 7003
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b) Detriments to Public Health

“In determining the public interest. the commissioner shall consider...the
etfect on public health. """ During all stages of hydro-tracking drilling. there is
signiticant potential for fluids and ‘or naturally occurring substances to be
introduced into drinking water resources resulting in toxicity and potential human
health effects associated with these possible drinking water contaminants.'” This
exposure results from chemicals used in the fluids. naturally occurring substances
thit may be released from subsurfuce formations during the drilling process. and
chemicals that are present in hydro-fracking operation wastewaters,'” Worse.
bused on the number of chemicals, currently, known to be used in oil and gas
drifling operations. there could be several hundred chemicals of potential concern
for drinking water resources. '

oy Harm o other Persons

“In determining the public interest. the commissioner shall _
consider .. harm to other persons resulting from the proposed appropriation.”™” As
in the case of hydro-fracking:

the impact from the removal of large volumes of water from
hydrological svstems could stress drinking water supplies and
existing water rights and water uses. This could lead to lowering of
water tables or dewatering of dnnking water aquifers. decreased
stream llows, and reduced volumes of water in surface witer
reservoirs and impact the availability of water for drinking. The
lowering of water levels in aquifers can necessitate the lowering of
pumps or the deepening or replacement of wells...™

In fact, there may be individual water right permittees who retain water
rights or applicams who have applied for water rights in the same general location
of the drilling operations related to TWUPs issued for fracking operations. If such
individual applications retain an earlier priority date than the TWUPs in question
and the peint of diversion is from the same or a hydrologically connected source.
this would be clearly contrary to the public interest standard of AS 45.015.080
and theretore, a violation of the significant use provisions of 11 AAC 93.035,

Impacts to Basic Human Rights

" AS A3013.080(b)+4).

" Plan 1o Study the Potential Impacts of Hydraulic Fracturing on Drinking Water Resources. Office of
Research and Development. US Environmental Protection Agency, Washington, D.C., p. 71, November
201 1 (AOGCC Plan).

l"d
I"d

':" AS. 45.015.080(b)6).
* AQGUC Phan p. 25,



CWA is encouraged by the notification of landowners. surface owners, and
operators within one-quarter mile of the wellbore trajectory. disclosure of the chemical
makeup of hydraulic fracturing Muids; containment of hydraulic fracturing fluids: casing and
cementing: and disclosure of the intent w use a well for hydraulie fracturing on an
application for a permit to drill contained in the proposed rules. We encourage the AOGCC
to expand these amendments to contemplate the fuct that hydro-fracking permits, could
result in negative impacts 1o human health, environmental impzcts and the public interest.
Issuance of hydro-fracking permits. therelore, potentially, impacts basic human rights as
recognized in Alaska state law including the general reservation of surface and
subsurface waters for fish and pame and the protection of due process under the Alaska
Constitution, the Public Trust Doctnine and water rights.

. Alaska Constitution

The hydro-tracking permits are potentially contrary to the general reservation for
fish and wildlife found in Alaska’s Constitution’s because they would dcpri\'c the public
of the right to ground and NUIIst: wiler necessary to maintain economic. subsistence.
commercial and Sport resources” " and. potentially intertere with the interests of existing
water right permittees and dpplumnn. in retention of the onginal priority date over any
potential contilicting water uses.”

h The Public Trust Doctrine

Hydro-fracking operations. implicate Alaska’s Public Trust Doctrine which calls
tor protection of in-stream flows and subsistence uses for state citizens. The U.S,
Supreme Court, for example, concludes that “the ownership and dominien and
sovereignty over lands.. with.. states, belong to the respective states. . .to use or dispose
of any portion, thereof, whcn that can be done without substantial mpmrmcnl of the
interest of the public...™ " That the Doctrine applies to TWUPs. therefore, is illustrated
by the fact that “there can be no irrepealuble contract in conveyance of property by a
grantor in disregard of a public trust, under which he wus bound to hold and manage it.™*

Similarly, the public trust doctrine is implicil!v supported by the Alaska
Constitution which provides “[w]herever ()Lcurrmg m their natural state. fish. wildlife
and waters are reserved to people for common use.™ In addition, since statehood,
decisions by the Alaska Supreme Court has recognized the force of the Public Trust
Doctrine. has expanded its scope removing any question that the Doctrine and its role in
the preservation of Alaska’s natural resources is implicit in the Constitution. These
implications are illustrated by the ract that the Alaska Supreme Court coneludes that the

HoMda 4

22 Mg w1415 Under the principle of “prior appropriation,” whes more than one application for water use competes for
the same flow of water, whicheser application was received by the abmimistering agency carfivst will be senior o the later
application. and the junior user caonot use any water that would adversely affect the senior user™ See Robert I Back &
(wen L Anderson, Elemenn af Prior Appraprusiim, o1 W ATERS AND WATER RIGHTS § 12 01

= Htinets Cent Co v. State of Hlinais City of Chicago v, Winots Cent Co State of Winois v llinois Cent,

146 LS. 387, 465 (1892) (emphasis added).

* 14

* Anticle VIIL, Section 3.
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“tommoen use” clause was unique in relation 10 other state constitutions and was
established to avoid exclusive control over resources by the State by imposing a public
trust duty to prevent such control.™

Conclusion

We are encouraged by the AOGCCs efforts 1o amend the State’s hydro-fracking
rules and to address water quality, disclosure and containment requirements for the
protection of human health and the environment. We are concerned, however, that the
Rules do not address the substantial impacts that fracking can have on water flow and
availability for fish and wildlife habitat and subsistence uses. Similarly, we believe the
rules should address the issuance of water right permits that may vielate the Alaska State
Water [se Code. Please contact Hal Shepherd with CWA (waterlawi@ ucinel) if vou
have any questions regarding this letter or these requests,

s/ Harold Shepherd
Harold Shepherd. Director
Center for Water Advocacy

s/Nikoy Pastos

Nikos Pastos
Sociologist/Researcher
Alaska’s Big Village Network
K101 Peck Avenue, #M-88
Anchorage, AK 99504
(907)764-2561

8'Carl Wasillie

Carl Wasillie. Biologist
Alaska's Big Village Network
Yup'ik Nation

Anchorage Aluska. USA

s'Walter Parker

Walter Parker, Former Chair

Federul Land Use Planming Commission
3724 Cambell Airstrip Rd

Anchorage, AK 99504

s/Delice Culcote

Delice Calcote, Executive Director
Alaska Inter-Tribal Council

555 West S Avenue, Suite 211
Anchorage, AK 99501

* Ohwatchek v Stare, Gurde Liconsing and Control Bd.. 763 P.2d 488, 491 (Alaska, 1988).
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“common use” clause was unique in relation to other state constitutions and was
established to avoid exclusive control over resources by the Staie by imposing a public
trust duty 1o prevent such control.™

Conclusion

W ¢ are encouraged by the AOGCC's efforts to umend the State’s hydro-fracking
rules and to address water quality, disclosure and containment requirements for the
protection ol human health and the environment. We are concerned, however, that the
Rules do not address the substantial impacts that fracking can have on water flow and
availabihity for fish and wildlife habitat and subsistence uses. Similarly, we believe the
rules should address the 1ssuance of water right permits that may violate the Alaska State
Water Use Code. Please contact Hal Shepherd with CWA (waterlaw a@uci.net) if vou
have any questions regarding this letter or these requests,

Delice Caleote, Fxecutive Director Y, / T’

‘\!aﬁka Inter- Tribal Council LLLEA L o
35 W. Northern Lights Blvd.. Suite 211

.\nchomgc. AK 99503

(907) 363-9334

(M)7) 363-9337: tux

Y £ Ko .L/L c“i{c’i._-_&"_’lr.’r{/ /C{‘l)”}

* Owstchek v. State, Guide Licersing and Control Bd, 763 P2d 488, 491 (Alaska. 1988).

10



Methane: Good Gas, Bad Gas - Pictures, More From National Geogra..

2ol 8

Tiuexsen Photography
See Now pratogapne Man
Thessen aorieg e

e

COLTESS MWEDW DA

Special Repot

The Groat Staie Qas Ruxh
FANCSYWECEE S5 8800 one of
P worid  lurgesd netusel gas
RESTVOTE ST Cléa
ey 0l new ot Bt o
i MRt b sxbeead

B TIETIEE

interactive GEphic

Hreaking Fust Fram
ttm Rock

)& mnemgy Adory
FOOWRETE SR e
netoE Bas foundd o Geep
shidd rock £y oo

Good Gas, Bad Gas

Burmn natural gas and it warms your house, But let It leak,
from fracked wells or the melting Arctic, end it

warms the whole planet

By Mzrianns Lavailes
Frstugraph by Mark Thirssen

The iast rays of sun filter through the snow -covered spruces along the
shore of Guldstream Lake, just outside Vairbanks, Alasha. Out oo the lake

Kates Walter Anthony stares al the Black toe beneath her feet and at the white

bublies trapped mnaide 11 Large and umall, in laver upon layer, they pread ot in
every direction, ke stars in the night sky. Walter Anthans. au ecologist at the

Universaty of Alasks Pairhanks, grabs a heavy loe plick and wraps thie mope bandle
amoan:d ber wrial A graduate stndent bolds a Bglited match above a large bubble:

Waller Anthony plumges tie pick wtn

€ras rushing from the hole mites with a whoomp that etageers her. "My job's the
wared, berause usaally you cateh on fire,” she save, amiling 1o (he gathenng twilight

she and bet teaun ignHe oue bubblie wfler apather

The flames confirm that the bubbles arc methaoe, the maia companent of natuml
Rita. By countivg and measening them. Walter Authony is trying to gauge how much
methane 1= rizing from Gokistmeam Lake—and from the millions of similar Iakes that
nw neeupy nearly a thind of the Arctic regan. The Arctic bas wanned much fuster
than the rest of the plaoet io recent docades, and as 1he permafrost has melted, old
lakes have grown and pew ones have fommed. Methute bubhles froan their rmaddy
depthis in a way that s band 16 quantify—until the first clear iee of fall captires a

suapshat of the omissiins from an entire lake

Sotuelines as Walter Antbany walks that dee, i Alaska, Greenland, or Stheria, a
stamip of her boot 15 epoogh 1o redease an andibie righ. Sonw lakes, she says, have
“hnt apot=” where the methane bubhling b= so stroug that foe never forme. leaving

open holes bly cuouzh to apot from an airplaoe. "1 cankd be 1o or 4o liters of

41201
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hitp: nem.nationalgeographic.com 201 21 2/methane lavelle-text
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AMethane: Good Gas, Bad G - Pictures, More From National Geogra. .. hinp " ngmenstionalgeographic.com 201212 methane lavelle-ten

methzne por S Gorm one [itie hole, and o does that all year, she sav: “Aad they
vuu readize thers aee husmibreds of spots ke that and millions of lakes.” By venting
e thans it the atmesphere, the lahes are amplifving the glohal wanmmng that
created thom: Mrthane @ @ potent grecnhouse gns Carhon dioxide be the i one,
terauze the stmwsphiere holds 200 times asmoch of [E But o wivess ament of
ritetbiate trages ot least 25 00mes a8 minch heat—pnbess son bum i first Dol o entees

the armos phere ag OO,

That's the othey side of thds Jekydl gl -Hyde st A ot of wethane is being amed
these days. fn the past devade the technology cathad byimulie fractunne, “tracking”
fur short, ha= caahicd drillers in the Tuted States (o extract natural gas from deeply
humiedd abales they coulds @ tap before. Natum) gas supplies have surgedd, prices by
plinnmeted Fracking bs s spreading aroumd the world, and it's cantrmverstal The
zas boom has degraded landecapes and polistet waler. But ot has alsa bad
envirormeslal benetits, Natural gas barne oruch cesner than vsal T pant becunes
American poarr platits e besn onitching from coal to cheap gas, 175 cmisshons

of CO; from fossti fucls ol last vear, even as the werid et another recand

The catel b, tiethane embsasions ate rising Wlat s coning oot of Arctic lakes is
mmublimg, Walter Anthony save, bocause =omw of 11 seeans to be coning not fnan
buttom med b frem deeper geolagie reservoirs that had hitherio been serurely
cuppeal by perruafrost—and that costan busdreds of tiines wore methane than ks 1o
thr atmosphere now Still, most methane vinsssons today come from tnwer latitnles,
and messt are related more dirertty fo houman activitics, A Erowine amonnt seems o
L feakng, for instance, fronm gas wells and ppedines. Just bose wanm Earth geos this
century will lisge lo part ois hesy wee Balanee the goand and Bad of methane—m how
mvizel af it we caprure and burm, and how much wo madvertently let koos:.

Mcthane = the smnplest hvdrocarbous—g single carbon atom surmounded by (our
hydmgen atoma (3 nsually fioms when larger onganic melecoles are boken down,
either by mucrobes or by beal. The microbes privduce it when they cat dead plant
ugiter s wet, onypen- ot PinTnnments They ve the amree of the methane
hahbling wp from Gollsmeam Lake: from swimps and marshes all aver; i
human-nmde fice flelds, landfitis, end manure lagonns; and trom the stomachs of
cows and ether mminants. Termites emit a ot of methane too.

Muost uf the uatural gas we tap tor fued, bowaeser, was formed pot by microbes bt by
heat and pressure deep nnderzround — 23 oil und cosl were. and often in the samce
places. In coal mives mcthaoe s an exploslon heeand, in oil ficlds it was long
cunsidensd a muisance th be burned off or, worse, veated directiy into the
atmozpbere. Liguid ofl was more vamable as foel and much eazicr b transport to
markets. Then pipatimes hullt durtog the post—World War 11 construction boom
made gas mone ruusportable The cuergy indostes began o exploil massive gatural
wae rescevolrs i places like Hozsua, (atar, and frn

The Unned States proshuees the balk of its own gas bt US prodoction peakad in
1674 1y 2005 1he conntry seemed o be nmniog shart, and the industry was
builiiing expensive uew tanker lerninals G inport iguefied natural gas. The
fracking boum changed that. Since 2ou5 pas production fromn decp shales lus
InrFreased mon than teafold: it now accounts fir morr thas  thind of (o1l
prodoction. which lag vear snrpassed the 1073 recond. Within a deeade, seconding tn
A Department of Energ (DOE) forecast, the US. will become n net exporter of gas,

Farmates of how much gas 1 locked up in shales and how long the boou can lust

ERU R 412003 2:37 PN
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v e variedl wideds. bn 2o T gt the amvant of “oaponcd rescurces” of shale
fas at B2 trithon cubne feet, 1 2002 0 cut that estimale In e than 40 peroent.
Pronluction fom frached wells hias dechined faster than DOF aualysts had expectnd
So some oritics betheve the booam 4 a Fabble thay will soon hurst oy DOE anll
prujects that B S gas proaduction will ose sapadly and that shate gas will seake wp lslf

he otal s oS

Aned decp shale- are not the last methane source. DOE sud the industsy are tromg te
fignre vut iow 1o tap the Lugest one of all—the methane byvimates that he foen
under vasr arras of =eafinor and Arone penmmatrost Worldwide, bydrates nimy contain
ttiore eheng thau all sther fossll foels combined. Thev're gaualh sow-white and
lowsk tike tow, bt thes ' straage stanl, amd exeracting the methane b incky. Each
mokerule 1= truppal fn 9 coge of witler ilevules that's stable nuly ot high pressume
and bow temperaturcs, chanse cither fust g but, and the cage crumbles. The r~aping

piethane bafloons in volume By s facwor of 1oy

O] compames warbing on contmental manzins have (o Like onre thal exteseting ol
thruugh anonveriying bsdrate baser doos pot disupt it and perfuaps damage the well,
Climale sctentiats worry (hat globa) warming cosld destahillze hydrate Laver=, an
tiund or at sea, tnggenng 4 massine wrthane refease tiat wonld amphity the wanmne
A few soienitints take sesiously a catastropine scestario (o which the release bappens

rapldiy, within o humas hfetime, and the planet’s temperature spikes

The atmesphenc methane concentration has risen pearly 100 percent =aice
premdustrial times, 1o 1.8 parts per million. For a fow years, from 10y to about
s, 11 seemmsd to level off. Bome researchers coeedit Askian mioy facmeers, wiho began
draimng their paddics duriog the growing scason fo comsenve watet - which reduced
micthave cmisslons as well. Another theors crodits the uil fndastn . which started
captaring and selling methane it ussd to simply vent. Sinee 2ot though,
urmnspherie methaoe has been ristng sgam Many observers beliove Vs no
ruincidener that the nomber uf wells punched into deep shabes bas bevn sourtng too

The largest U.S. shule tormation. the Marceftus. lies about a mule wader the
Appmiachian Muuntains, in an are that rus from West Virgima to New York thmough
Ohio and Peansylvana. The feunsyivanta streteh s protty coamry. mstling hik and
pastures and, B the northwest, (he lorests of e Peaysybvanis Wilds, wiuch beast
L0me 2,000 Tront gireams and oue of 1he darkest night «kaes in the Fast

These days tank triecks, sand laulers, fatheds stacked with pepe, anid cement nnxer
rumble runtinaally over the windins twe- lane ruads. Here sod there mopatches cut
frum furest or farm ane flattened. foor-zove monmds of fresh dirt. For & fow weeks at 3
time @il derrcks rise from these dnll pads. and the trcks and trailers congregate
armand them Contaminated water from The now wells poirs inte tank tnucks or inte
lagmoms Imed with dark plastse. The demnicks soxm disappear, but the wells stay,
wotiverled by dusters ol green pajees aud velves W petmanent ues prpelines.
entdenuale Lanks, and compressar stutions. Much of Prnosyivania has been
rransformed smee zoo%

The bewnn's roots gu hack o tie 1980s and to Texas, whene 4 wildeatter named
Greorge Mitehell, facing dwindlmg resemves, began prohing the Barnett Shale near
Duiins. Black shakes, the compressad not of ancienl seas, were kpuwn 62 pelroleum
somree tocks. But over pealogic time mueh of Whe ofl und gas had migrated ool of the
wlhistlez inite posois satdstone s —aud that's whnte te industny saok its wells,
Wells ending in shule never vielded much, the shales were too dense and
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Mutchell Enenn s workaround. develoged wser o ivams with supprert from DOE
becatne the mevape for the frackaug bosnn [0 has two parts. First, desid dows to Wy
shale, then enotinue dnifiog borizontaliy for a mule or so ipslde 4 that puts man go:
elise b e well, Sevond. inject millims of gallows of water. chenneal lubascanta sad

sanied ut high pressane to slmtter the shale. sifowing methaue fo ot wio e el

The ga~ trom fracked wells bas beaetiied consumers, 55 pervent of the bomes in the
LA, ave gzs heat, epd prices Lot whler reached o ten-vear kow fo Petiies boania the
b hiss pevived hustnesses, crvate wome 18 000 jobe, by the stute » reckoning:
atrd praicd millias of doflag= m leaze-sisning bongsex und pgualties. Howrver, sutie

bindowners who legsed thear land 1o gas companies have sinee had secom| thosghds,

Shermy Vargson toapee. i 2008 Chesapeake Foorgy began drifting on bot fumih's
wiT-aere dabn fersn o Graoville Sarmimt, o sontheastorn Pengayhams la Jose
20k, after o crew bad bees working on the well Vargsan samied on hey kitchien tap
1o fimed it hacked np with what she thonght was air "1 was like diswiog 3 gless of
Albat-Seltier, very sizzlv and bubbdy " she recalls Testing showed the water conbdins]
riepe than twice the methane that s cousideted an exphoston threat U brecagea b b
bevm snppiving Let with hottled water over sttee, whithe argiing that the
contaminghoo is gaturel, Meanwhile Vargson's mootkh rosalty checks have shrunk
from mare than &1,000 to less thay Ston, gs preaductmn frony the gas well lias

plummaeted

Uhe industny”s numan arguitient m attempling to reassure a wortied public in
Penpsatvanta and el bere hus been that shabes tpleally he theasandas oof foet below
drinkingwater aquifers %0 comammaton, whether by shale gas or frackiog
saztewaler—s hich contans fracking chemicals, salt, beasy metals, and mibleactive
vlements leachal from (he rock—shoub? be phvadeally rmpesdble. The argument
ke intpitisy senec, bt the jury is sttt ont. Dk Undverstty scientisfs buve
reoently reported easdonoe that flutds—altel ol frackany fuids— bave migmted
npward from the Mareetlus Shale thruugh sator) fissores.

Vot an carker stidy the Duke researchers sampiod 00 privale water weils o
nartheastery Peatrvybvanla ad found no sign of frackiny foids. But ey did find
tant raethane livels were g average 17 limes bigher ihowells nesr drilling sites and
that sotoe of the methane lad (e chemical symamore of shake gas 11 may have leaked
mito the ahalbow pypuifers, Yhey said., through faulty tasings around the gas wella The
Peansyhama Deparment of Tandrotumental Protection {DFEF] alen Mamed fanlty
casngs (15 2000 when it fned Cabot 03 & Gas Tor comtanisatiog the doaokig
supplies of 19 bomes m Duteck Tawnslup, 6o miles cast of the Vargson farm. T {bat
caee the methane aame unt (s e shale bot from shallow depositz braverzad by the
s wels. DEP s abo fasd gin compaiiles for mishandiing frckng wastewater
und allowing spilis that pothited croeks and rivers.

I Peneyhoams and alsewheore, shale gas deilliog bas rmesd far abead of efforts o
nnderstand and Umit its imguct. So far, bowever, itz mmpact ssems moch emadicr
1han that of cort minmg—wiich m Pennsvivania has caused far worse fver
peintion, i West Virzinds bas bepped the tops off nuaserous mountains, sod in the
US stlll kifls mdveds of minees a vear, nwath throngh blak lueg dbasse, The
rampanison is Febovanl bocanse vhvap netural s §s ved bctog coal Buming. As
reeesithy as 2007, wal generaled eardy hotf of US, efecrricine. Last March it abmry
Tell b 34 pregoent
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Jodin Hanger. & Penpevivang lawaer wha helped autbor the state s renewabie-cne gy
atandands, ran the DEF from 2008 booeardy 201t Though he rightened regulations on
the gas irndustrs aind bagdel out salstantial fines, b was atlacked by opponeuts who
wanted a complete hah w fracking. Hanger bolfves such oritics are missing the big
plenwe “The massive snilching from coal 1o zas has dooe @ o diean
Pesusyhvama s air, amd Asseriza’s aie, than poshably any othier staghe Hung we've ever

omas,” e soan

Valike coal, waimrad gas burs sl spew g suifur diogde, mesoary, or
particulabes into the sir or leaang ash bebund. And 1t cmits anly balf s murn carbon
dinxide, The greeuhonse gas Inventory compled by the 17 8 Envmenmental
Protection Agency (EPA) shaws thiat the nation’s U0, emisslons i 2010 were lwer
than in 2063 by jnst ovws goo milliog wetne tes, or 7 pervent (Prviominany data for
sure indicate & further decrease ) Kedueed cmisstons from power plant= mosthy

brevaner i Bove swite hed from coad 1o gas. pocousted for g bit oo a thint of that

sotne ptvitoimentalists whao oter welcomes! shaie gos with precs=cly that
cxpectatlo chanyed thefr iminds after watehing the buon Iy Pentsg hants. But
Heunger hopes |1 spreads amound the workd, as it seeme likebs tn " In Chirna they e
strting on patentislly huge sopplics of shale gas.” be says, "1 wanld be an ooonmous
climiate benaefil if Clann woere to subststine gas for sone of i as) burming. Aed il

an Inmediate benefit —veu Jon't Bave to wail antl 2040 o 2080 "

tHnless too much methane keaks mto the atmogbore. As U8 OO, amissions fed)
between 2005 and 2010, methane eihissions rase. By 2010, EPA say= 1he rise was
equivident i global warming potential b around g0 meblion metne wos sf 40,
annually, which means it offest 10 percear of the UO; decline. Moee tha bulf of that
methane {nercase, seve EPA. caner from the natunl gas imdustn - the couster's
blgstesd esmtier.

Judging by FPA's numbers, fracking <till seemis like a Jear win for the eimate. Bt
some scicntists, notabiv Robert Howarthi and s cownrkers a1 Cornell Universits,
Befieve FIFA lar puderestimated methane emissinns s, more impontant, the globat
warmung polential of esch metheue molreule. They angue that nethane leaking from
wells. pipes, compressors. ail stonge tanks actuslly makes shale pas wones for the
vHmate than coal. Otber researmhicrs guestion Howaeth < approsch. The debate

puTsists M pan becanse methaue numbens Gre 0 uncertaim,

New rules szoed Iy EPA s vear will teguire the 2ie mdustoy o nessare i
vrnssatuts wid also Lo rediee them, Gue of the hipgest beaks occtivs whien a fracked
well 1 completed and high-presaure Sk Toids surge buck up the wall, bringing
migthage with them The tew ridos will rovuion pas companies to stan capturses that
methmie by mng, nsing techaodagy thet s alrendy requimed in Wyoming, Colorada,
and pants of Taxas

Sottwe vaperis cunsidey methane caplure a great vpportunity an easter way than
controfling €O, 1o alow globa] wirming, a1 heazt in the short term, because smail
amounts of nwthate make s big difference and beesuse 1= o valuabide fuel Clitna, for
stapce, the world's kirgest coal prvdiees, vents hige amounts of methane from s
mines to prevent esplosione i the 1suos, wiven Exvptian geologiet Mohamed
El-Askiny headed the Ginbal Fovironment Focdlity, an agenoy created by the Ustted
Nations and the Warld Bank, It deveted wen miliion dollsrs tooprofects (st sipboued
seeebbutne from severul Clieese mines amd delivered i as fuel to thossande of nearby
honsebiatd=. Hundreds of urh projects awail funding worldwide, 71-Ashry says.
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Ihvw Shindell, s climiate setontist 3t NASA & Ceoddard Tnantule G Space Sticfies
reoently led a ghdsl tesm of sciemtists n analyzing sesen metiane wductian
Aralegies, from detniug nice Tiekds o captanag the gae that ecagees (o landfills
and gus wells. Uplike 00, methane affevts buman health, becaose it's a procursar of
smpog When bealth impacts are inciudesd, Shindell's groip foutd, the beaefita of
miethane ennmek nutweigh the coats by al least 310 1, and in some cases by as much

as 20to

Thete are samie sasnces that anc difficolt, ff uot impossdlile, to cuntml,” sis
Shrndefl. “The Arctic emtesions—T'd probably vate those 23 being near impassible
fut then yon have bong-disance sue pipetnes, and we kpow exascily Bow to contml
teaks frum thase: pat i and maintam bigh-quality scals. And there are other places
e=pecially in 1], gas, and cual produrtion. [1's realiy strsightforwand 4 pet o

sulwtantizl fraction of methane emizsion undes custmol *

Last spring, a5 the aunus! thiw begun i Alaska Kates Walter Antbony heand tom
bt frivad (W1 Wetaen, who owne Goldstream Lake and sometines beiues het collee
ot on the bee. When Wetzen bought the property 20 years ago, he bailt his bungalow
atxatl oovands frmn the lake. by last vear it was neardy at the water & edpe, Now,
Wetzen said, with Wee permuatnest thawiog beneath it the wails and floors were

tearing apart. He was guing to have 1o tuse

Also last spring. DOL funded researcher on Alaska’s Narh Slope seccessfully tested
o method of extrzoting methane from buried hydmtes. Thoagh the process “may take
years” to bevome eeonamically viable, saud the DOL press refeaze, “the sane coldi b
sadid oof Whe early shale gas research . that the Department backed in the 13705 and
g80s I even o sonall fosetion of methans liydmtes becomes recoverable, DO

estimates, thal could double US gas resonmes

Some of the methane bubbling frum Arctic lakes, Walter Anthapy says, mght cume
from lydmates. Around 46 milllon years ago, in the Palescese, s long planetan
warming culminated m a sndden temperature spile of o U; many scienthaz suspect a
massive destabibmation of methane hylrales. Most, incloding Walter Anthomy . de
oot think such a eatastruphe = likeh now Dut Arclic mnethane could add = ot 1o

elobal warming aver the uext few oontunes
“If we conid emdy caphure it it would make s great encrey source,” Walter Anthony

vy
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