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Ao 2 olgxo} girh. e, 2 oA Aet E dAE e gl~arvt e
delA|aL oliA] sferiele] Mg dao] EAHO R =ou7] AzketHA, Al
Uz|e] vS Fjo} tjBo] 1 A (intermittency) S H.ebek A4 tjoto g &4
7k2st t71 0 f= A wlEo] A Hls] YA oR AL AtAE FEEH
H AolhD
E5 vl= W AldrkRde] 2AA st £
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g4 W= feluete ol

D gt g S AA7f2v) AAslE v 20149 7] 22% =, SA 347 s st

ko] tido] Ha = A' 39%, 9AE 30%00 o]o] 39]oftt. (AATARYRE, AUA| A

T4 FA, 2015 AUATANAR, 176-774.) S-2vbel A A7F=(LNG) o] AH| 20144
71& 7k 36,636,000%= 0 2, ¥d-2-0] 15,880,000%(43.3%), A7k Z&0] 18,180,000%
(49.6%)9] HlFS AAFFL Y2015 AUAFA AR, 112H), 718 2 FAHE ouiA g
ZenlEkoll ] 2pAISHE H]Fo] 35.5%, AE(44.3%)oll o]0} 2915 AA[3kaL lol(UiA|#elF
o, gigel= oluA] A=, 2015, 3799), A4 B2 dE JSIME a3 A9E
PASTAE =3

D) ARl Azoks 2] B Tl 2 Aol B glo] 71 AlF w2o] ol otk
3 (hydraulic fracturing) 5 T2 WAlel| o3te] A|F3tolof = AA7tAE FAst, “vld
%7 7}2~ (unconventional gas)’gh= Edo] d] HFE ek vAEZ sixol= A7k~
(shale gas), &% wE]¢17}2(coalbed methane gas), EFO]E A= 7h(tight sands gas) 5]
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AL, ol HeIrkxe] Aol tRE FYAFHol ol&¥rt. US. Environmental
Protection Agency, The Process of Hydraulic Fracturing, https://www.epa.gov/hydraulic
fracturing/process-hydraulic-fracturing 2%, o] & wj@sko] 714 A3 &3] 7 FolH
M vlad de] YA g FE8ol Aldrkrolng, Bardke ol otukeie
2 AFehE HATA t2E A7t 2 A

) HkE o9 §F A2 fEdetel =dE @2 oz AAAA FAolth
International Energy Agency (IEA)= T A7k 4271 20403714 oF 50% S718 Ao
2 A5ty (IEA, World Energy Outlook 2016, Executive Summary, 2016. 11., 1%.)

92014 AA vt AA7ks £UAE FHEE, AmdlAlel, Quh dHolAel, 55 &
EolH2015 AUATAAR, 1137), nl5 B 559 A7tz /PR i A s WHEol
BT ZoZ oPdEnt. dmvkaTAE 2017dRE 2097F 7k 280%HE, R 7] HE ol
201998 H 2017 w802 of 2807HES] A Urt2E wmoA FAT ooz delA
gom(AA, shdd, w=a AUrtAZ SK 1422 35 wAA 71, JTBC, 2017.
2. 2., http:/news.jtbe joins.com/article/ArticlePrint.aspx?news_id=NB11412696), &4 A
2 H50] 2019973 FUA F 298] Al oE Zow AdHEn.

9 284 5 FA, WS4 LNG 298735 Sl 7k2AE sk Es 14, 71RAT AN 15-16,
MU AZBA T4, 2015, 70-729 =

0 AqUAZFA ATl w2, fejuzte] duA AHEe A8 BHE A dquA zdE
ARz Z3glE 11.7%¢l E3siet. (2015 AURAFAGE, 216-179 ) 34, v o]
Augel §A0 olahw, Seltehe Bl 98% 8 jol o3 glrka gk (US.
Energy Information Agency, Overview of South Korea, https://www.eia.gov/beta/internation
al/analysis.cfm?iso=KOR %))

1 vlse] A% 197090 A4HES AL AF W7k ghn Asdel] 59 BAR oJERE
2% 5 oES AEdow dAdAE elstel stk tlEAl AEd A2 19789 i
Public Utility Regulatory Policy Act (PURPA, Pub.L. 95-617, 92 Stat. 3117)% & 4 itk
SR vE W A7) Al ZAVE He HERA, A FUEEE 95 gA duA
Wt olUA] B AuE guahy 7S thislshe Aol 9 54E& 7 sltk. Y
524¢ 303 v) oIl BAZE FER.C. v. Mississippi, 456 U.S. 742, 745-746 .
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2 oo} o] Sedete] AuA AAe BE N wsﬂr Blstols tore
FeIZ M 5 gl Pse) ALk A g 5ol Ul 87 sk ol Bl
o A 0 oS ] F9E B A A 399 85 Sl

HE FAG A FA ] LA M o= Al AvdLe] 2AE AESL, olE
Tl ML7EzY Al AUAd oz el A9k Aol thal aze) Bl Frkd)
A oo 9 AAeME Ad7kE L AR vlEE vEE A

ek o] 87 1A B8 2SS ThdetaL, of2gh A= W Al §7do] et

A3 s #d FAd F= ognE AR A= A1 W8 A

AEE H1E 2718 The A RS A8 Arke AlF i 3 2R oplEe

87378 st ofol AE olg] AA AT AHE AT AdFelMe v A

873 tAle] Wat FFe AR 5 s ol FAF 2 AR He] 83 A

ARz ZAE ofF AEE Fol AET RN, HEER skl = A

B73& S ol AR FAF, Tl AR AT o] AfHo

A = PAANLT o] 2AZ B ¢ glov, SEHogs oA At

e v, 5, S8 %"43 =2 “% } FA} A 94 FA| ke ELA ol wE

=]
B e R
A6 £o)2 wirefsie Aoz duAgoznel 4

8 nl=E 1970\t o] % EfAlst A o] UgoF sk kel thet 714 THAlE AAS] HAEkaL
7k APl AHH R BAE B, dAle AlF B 5] B35 EX o] 811 Al(zoning
regulation)¥} 7 @ obd A So] & AR Fo} Utk U.S. Department of Energy,
Modern Shale Gas Development in the United States: A Primer, 2009, 25-427 3%,
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o]T F7ksla gtk w3k 2016 o] T n]Zro] ofAlo} SA|E HAIAE d3lsle]
T 290l 3EEE 718, 202037l 8 Hat <F 15Bef/D, 2040137
o= oF 20BefiDel &k APtk #5d Zlow AR ek Adhed)
52 ) 14 Bl U5 TR HAT vF YA Hels A ol
o|Z QIF APA HI& d5 Tl et 7t AV H7)E s, el Ads
£2) @ Aol ANAAA BolA )=o) golole] F 2 glrke A7AE
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210, || o= ¥ (Department of Energy, DOE)7} 2 437 7| & A2
w2 2 & Ao deld ki)

=

(e}

9 U.S. Energy Information Administration, U.S. Shale Production, https:/www.eia.gov/dnav/n
g/hist/res_epg0_r5302 nus_bcfa.htm.

10) U.S. Energy Information Administration, Monthly Energy Review, 2017. 4.,
https://www.eia.gov/totalenergy/data/browser/?tb1=T02.06#/?f=M &start=200001&end=201
701&charted=2-3-4-6-13 2% gk, 20163 o]F n]=re] Hrlx FE3ke] F43 SUl=
A8 o3t vl= f HAZEE 2H[F FTlFolE AR A Ve Sle Aew
AgEa ol

) AAAE.

12) U.S. Energy Information Administration, Annual Energy Outlook 2017, 2017. 1. 5., 65,
66%. Bef billion cubic feet (109 94 B E)E oJn|dit},

13) U.S. Department of Energy/Office of Fossil Energy (DOE/FE) Order No. 2833 (2010),
gl 2961 (2011) &z Y oUARe 7k 2R AH79P4 dd I71sk 7Iek S7kel
et LNG &5 03 Qloh ?&Jd, dquARE & A 24 HAA Energy
Information Agency (EIA)¢} NERA Consultingdl] Z7] HA7}~ % 7} n|= A9
v WABAA A ANGAA EAE ATHES So] A%hE FxF A0 UelA
2utt. Alexandra B. Klass, Hannah J. Wiseman, Energy Law, 2017, 202-208'# 2. EIA 2|
B o5, FEEGe] F3E V% W Ak Hde 333 DT 4% 5 A
olojd 4 glor} FEe] Shuehs)] Fkaekel oleid sk 9hskd S girku ek ohl,
¥ A Akel 4 9% st A 2% 37 @] AT ke A A4t
3 it} U.S. Energy Information Administration, Effect of Increased Natural Gas Exports
on Domestic Energy Markets as requested by the Office of Fossil Energy, 2012. 1., 6
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JE, A o] HFe] JbAe 3449 BAA Etels EFea v
Wold BEA A2 W ek 1wl ojdch Adrkse] 32 el 74
& A B3 SRR Qs Ae) AR AFPHe] Fuss ole 873
AAAS FEASE Sl AAA A2 23, 40 A A U Ao
Slo] QigRe] FANE 2 Wk A4H glon, dARel FA%, Jgn
A A e B APRR 1 A 25 £, Z, 74 A3 MH
o B BAE A%slol, 714 B0l et 5715 H0] ARHOE S o
ek, ohgo] 4 Ao Fell AR A9 A, APHRe JrhHOoR P
AL 4%l AR WEE] Bee FUE AAA 55 2 Uyl
=% 1o

o= Hlgh niStele] A5 ok Al vl AR Aok e
o A$E, 7t AL AeIAE wo] stort B A vAE 47
o) 52 $2F Fo APHREe] AL JTACR AL AIEES U4
TR FARE B Al o] WAL k1Y Xy Ah: ST
2 el glout, Aeke viegel ARetke Aol 3918 Sl eishi el
@7ol vAE ¥R 9FE FAs] LE AW FAAL Yeh10 e Al

4
Lo
‘F

i

olsl #z (https://www.eia.gov/analysis/requests/fe/pdf/fe_Ing.pdf). $-#, Nera Consulting>
FEF 53] AFE FA B Aol HAHOR tha Al vE F7F Fol o
ANHoZE w= AAl] ool =HE Aozl Hristn 9tk NERA Economic
Consulting, Macroeconomic Impacts of LNG Exports from the United States, 2012. 12,
3-127 Z% (https://energy.gov/sites/prod/files/2013/04/f0/nera_Ing_report.pdf).

1) o8 Bol, Buehe, TolAoht 5 F el ofe) AR FUHMRES AHEFH AW
s AR FA FAE ABA G, oleid Ak 2 Shelehe AA=
2ol AZE ofg] AbZF DA gk AAE e Ba A4 Fx

15) Sarah Martin, States have locked away 200 years of gas supply, say business leaders,
Anthony Klan, 2017. 4. 28., http://www.theaustralian.com.au/business/mining-energy/states-
have-locked-away-200-years-of-gas-supply-say-business-leaders/news-story/e39cc143d9c62
6d88c8a851dada96634.

6) John T.S. Keeler, The Politics of Shale Gas and Anti-fracking Movements in France and
the UK, Yongsheng Wang, William E. Hefley ¥, The Global Impact of Unconventional
Shale Gas Development: Economics, Policy, and Interdependence, 2016, 43-74. 3k, Xk~

B i ol2jd A daAE 71skr] et A= Wl Ald7ks e S48 Ao
OME} n= 5 el FgTATHeR AFS AdIAE FYske Ax SR80k drhke
=97} 9t} Timothy Cama, France may ban U.S. fracked gas imports, The Hill, 2016.
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’“ZOI i}ﬂﬂ ZWW nEe] AA7tE 2 FE WAL T JHT7HE

%J— Xd‘ﬁﬂ/\ =TE *r]?YL g T2 TYE
HPE= LR 52 7hs 23] WF 4
+a%ERe S50 WIHWA, /12 Y% AU 948 2 5
2 Sshe TV BAA S0 Tel4 olefd TAte) AR B
& At A7tE 72 9 £ V1A A4 g AR S0l 28

FE ado] AVH AL dF 252 ASHL 0 d=7tAFAL F -8
7199 F8 AA7tx zEA el 4y AYyo] ol x|(Cheniere Energy)] Al s
(Sabine Pass) s} $Z7]2] 714 S<lol Hatolm o oUA| 411 943] (Federal
Energy Regulatory Commission, FERC)E A2 5919 &38& UFE 4%
A% BHeick2)

olgjgt W= Uf A4S Hshel o] B4 vty Adrks 2ge B2

5. 10., http://thehill.com/policy/energy-environment/279366-france-may-ban-us-fracked-gas-
import FZ.

17) Jessica Andersson-Hudson, et al., Exploring support for shale gas extraction in the United
Kingdom, Energy Policy, Vol. 98, 2016, 582-589; Matthew Cotton, Fair fracking? Ethics
and environmental justice in United Kingdom shale gas policy and planning, Local
Environment: The International Journal of Justice and Sustainability, Vol. 22, Issue 2,
2017, 185-202%; John T.S. Keeler, AA=E & 2=,

18) Michael Ratner, Paul W. Parfomak, Linda Luther, and Ian F. Fergusson, U.S. Natural
Gas Exports: New Opportunities, Uncertain Outcomes, Congressional Research Service,
2015. 1. 28., 5-8% (https://fas.org/sgp/crs/misc/R42074.pdf) FZ%.

19) FA AFEIA Fzx

20) EarthReports, Inc. v. Federal Energy Regulatory Commission, 828 F.3d 949 (D.C. Cir.
2016); Sierra Club v. Federal Energy Regulatory Commission, 2016 WL 6915537 (D.C.
Cir. 2016); Sierra Club v. Federal Energy Regulatory Commission, 827 F.3d 59 (D.C.
Cir. 2016); Sierra Club v. U.S. Department of Energy, Case No. 16-1426 (D.C. Cir.) 5

21) Sierra Club v. Federal Energy Regulatory Commission, 827 F.3d 59 (D.C. Cir. 2016).
AAE W& B3 ASFeM HEd
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22) o]E E9], David G. Victor, Gas Promise, Jan H. Kalicki and David L. Goldwin #%4],
Energy & Security: Strategies for a World in Transition (2nd Ed.), 2013, p. 94-101 (&
el ws A G7ks 7ol §&Eg offoilon, o|g Qs A &1l tiEo] A4
Ao FAH &I ol 9tk 3it}.); William J. Brady and James P. Crannell, Hydraulic
Fracturing Regulation in the United States: The Laissez-Faire Approach of the Federal
Government and Varying State Regulations, Vermont Journal of Environmental Law, Vol.
14, 2012-2013, 68-69 (% Zafo] wr=w, A7} Nt d3S wepgx] £k Az 7o)
WA o] AT T dAFER AT 7}-50}711 at7) SIg BFoR FxEL
3z <l Jdelx o= A7t vhdEA] Xakglrka gt)

3) Robert Howarth, Renee Santoro, and Anthony Ingraffea, Methane and the greenhouse-gas
footprint of natural gas from shale formations, Climate Change, Vol. 106, Issue 4, 2011,
679-690%; Robert Howarth, Renee Santoro, and Anthony Ingraffea, Venting and leaking
of methane from shale gas development: response to Cathles et al., Climate Change, Vol.
113, Issue 2, 2012, 537-549%; Dana R. Caultona 5 ¥ A, Toward a better understanding
and quantification of methane emissions from shale gas development, Proceedings of the
National Academy of Sciences, Vol. 111, No. 17, 2014, 6237-6242 5. o] thalol=
HE]Ql dA ko] 24 vk WiodE AREL 9L, A2 W] TEFSeA Adrrs F
AFA] s el FAE gkslels Aler) Itk Coral Davenport, In Win for
Environmentalists, Senate Keeps an Obama-Era Climate Change Rule, The New York
Times, 2017. 5. 10., https://www.nytimes.com/2017/05/10/us/politics/regulations-methane-
climate-change html 2.

24) v] oW} ] #2]= (Bureau of Land Management, BLM)-2 201613 1A H Af EXol|A
A 2 kg AFERE A HE RIS 25 £E2 fi}ﬁ}_u% 3= TAlE dslket
u} olek. that, 20164 WEE Az E d ARE o)A 3 SEA gr2 szt T 2%

A& F}, ol distels FEdt
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25) Heesu Lee, Jiyeun Lee, and Dan Murtaugh, Fear of a Trump Trade Tantrum Has South
Korea Looking to U.S. Shale, Bloomberg, 2017. 1. 18., (https://www.bloomberg.com/news/a
rticles/2017-01-18/trump-trade-tantrum-fear-puts-u-s-shale-in-spotlight-for-korea Z%.

26) Susan Edwards, KBR joint venture to build Houston Company’s Multibillion-dollar LNG
Plant, Houston Business Journal, 2015. 11. 18., http://www.bizjournals.com/houston/blog
/drilling-down/2015/11/kbr-joint-venture-to-build-houston-companys.html. 12, g T2
A Eo] 379371+ https://energy.gov/sites/prod/files/2015/11/£27/E1S-0498 Magnolia
_LNG_FEIS %28Nov_2015%29.pdf oA Zo}E 4 glt}.
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M) A7t 1715 gk 7k AlFshe dlo] 5x B9 42 24-7.84gF Ao 14HLe
oF 3.82]E]ol| &t New York State Department of Environmental Conservation, Final
Supplemental Generic Environmental Impact Statement on the Oil, Gas and Solution Mining
Regulatory Program: Findings Statement, 2015. 6., 10 =

28) United States Dept. of Energy, Modern Shale Gas Development in the United States: A
Primer (2009), 58, 60-64.

) AR AHEE SEed e AAAE 63d Fx

30) U.S. Department of Energy, Modern Shale Gas Development in the United States: A Primer,
2009, 66-68.

31) U.S. Department of Energy, “What Challenges Are Associated with Shale Gas Production?,”
Natural Gas from Shale: Questions and Answers (https://energy.gov/sites/prod/files/2013/04/
f0/shale_gas_challenges.pdf Z+%.)

32) SgmaFgoR Qe &l TaSs A% oS AR F=E: Amold & Porter LLP,
Hydraulic Fracturing (2015), http:/files.arnoldporter.com/hydraulic%20fracturing%20case
%20chart.pdf; Barclay R. Nicholson, Analysis of Litigation Involving Shale & Hydraulic
Fracturing, Norton Rose Fulbright LLP, 2014. 6. 1., http://www.nortonrosefulbright.com/
files/20140101-analysis-of-litigation-involving-shale-hydraulic-fracturing-104256.pdf.



0 ME7tA 2 3 & falo i3 20 375

392047]9) o|Brhe Ao Arlxde] o] AAoE golq NsHeE
Nze 2dg Adsel} & Baqoe a ST el 27 AP
S5 1 Aolehs 4, 22 lE Yold 4% 5 ole) FAY U AAE
o STkl ofF AWhs NFE AWAew wE e Aol FAL
Stk A BE oldd B34 e 444 1w TAL0E 5T 5 A
. olstolE F2 844 92 Aaan,

1. 24| o|xl=

0
ozt

i%
hod
ol
ok
o
il
i
o
=2

TAE Gl A v ' 22od HREe &

APy
> 12 4
M
2
é[,‘
-
o
=
&=
i
1>
A
s
)
ok
A
to
o2
Sl
Y
ol
o
2,
vl

oft i

ofN
E:
o i
jakad
N o
RN
= op
ok,
i
1o,
il
rlr %z ojft
ik
= o
ofN o
o 2
oo
S g
R
)
° e
= X
>
>
R

>~
o
il
i
e
=2
rlr
ox
ofl
o
1o,

spe7bEo] 2otEe] QA AIF & #5 AT

155 Sl Y thFe] 2ol AlF FAelA A=

F5 Jr}36) HAANLH 53| (Natural Resources
o

9|
ouncil, NRDC)7} 4441 ©.¢99] 919102 #4Jshael ofgh A/t

>
9,1"
[l
ok
H
N
N
sy
[
=
=
o
>

ol
|o
[l

o2
i,
L
rir

4%

i)

2
C

Defense
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Gas from Shale: Questions and Answers, 1%, (https:/energy.gov/sites/prod/files/2013/04/f0/
shale_gas_challenges_air.pdf #=.)

Monika Freyman, Hydrailic Fracturing & Water Stress: Water Demand by the Numbers,
CERES Report, 2014. 2., 69,

35) 25 5 B3 999 93 dgk A2 A2+, Elise G. Elliott, et al., A systematic
evaluation of chemicals in hydraulic-fracturing fluids and wastewater for reproductive and
developmental toxicity, Journal of Exposure Science and Environmental Epidemiology, Vol.
27, No. 1, 2017, 90-99; Genevieve A. Kahrilas, et al., Biocides in hydraulic fracturing
fluids: a critical review of their usage, mobility, degradation, and toxicity, Environmental
science & technology, Vol. 49, No. 1, 2014, 16-321 5 %
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formations, 685-686™. & ¢I7-el oJahd, 247k~ 718 10092 ek drjgte Ad
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161, 2013; Hannah J. Wiseman, Risk and Response in Fracturing Policy, University of
Colorado Law Review, Vol. 84, 2013; Hannah J. Wiseman, Governing Fracking from the
Group Up, Texas Law Review, Vol. 93, 2015; Uma Outka, Intrastate Preemption in the
Shifting Energy Sector, University of Colorado Law Review, Vol. 86, 2015; Alex Ritchie,
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Spence, Federalism, Regulatory Lags, and the Political Economy of Energy Production,
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Wiseman, Risk and Response in Fracturing Policy, 812-816™; Wiseman, Governing
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56) 6540 C.F.R. § § 435.50, 435.52; 6640 C.F.R. § 43532 &

57) 42 U. S. C. §7412.

58) 7340 C.F.R. § 112.3; 7533 U.S.C. § 2704; 5640 C.FR. § 3024 &

59) 5716 U.S.C. § 1538 (a).

60) Hall and Wiseman, A4, 183-879. thik, Az] =1 Sle=A] o= dle] EAl2t 34
ok

61) Energy Policy Act 20052 JHo2 SDWAS] w2 4 thAdel “28F ¢ (underground
injection” & YT TR gk A, 7kx, A T ALY Bt THEHA Gerha HAE L
2 A8k 42 US.C.A. § 300f(d)(1)(a).

62) 42 U.S.C. § 300h.

3) CFR. T. 40, Ch. I, Subch. D, Pt. 144.

04 o= 3 AstArdt Hel HolA £ IE Azt §5HA Hrt. U.S. Environmental
Protection Agency, Class II Oil and Gas Related Injection Wells (https://www.epa.
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65) Legal Environmental Assistance Foundation, Inc. v. U.S. EPA, 118 F.3d 1467, 1476-78
(11" Cir. 1997).

66) Hall and Wiseman, H7A|A], 131-32W.

67) Hannah Wiseman, Untested Waters: The Rise of Hydraulic Fracturing in Oil and Gas
Production and the Need to Revisit Regulation, Fordham Environmental Law Review, Vol.
20, 2009, 1449; Hall and Wiseman, AAA], 178H.

68) 42 U.S.C.A. § 300f(d)(1)(a); Hall and Wiseman, J7A1A], 178-799. A1z, 5% A7 A
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9) Independent Petroleum Assoc. of America v. U.S. Environmental Protection Agency, Case
No. 10-1233 (D.C. Cir.); Bill and Wiseman, @74, 133-34,

70) U.S. Environmental Protection Agency, Permitting Guidance for Oil and Gas Hydraulic
Fracturing Activities Using Diesel Fuels: Underground Injection Control Program Guidance
#84, 2014. 2., https://www.epa.gov/sites/production/files/2015-05/documents/revised_dfhf
guid 816r14001.pdf.
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Regulatory Issues, Congressional Research Service, 2015. 7. 13., 26™.
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Bureau of Land Management, Methane and Waste Prevention Rule (https://www.regulations.
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74) U.S. Department of the Interior, Press Release: Interior Department Announces Final Rule
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https://www.doi.gov/pressreleases/interior-department-announces-final-rule-reduce-methane
-emissions-wasted-gas-public.

5) AR S,

76) Valerie Volcovici, Bid to revoke Obama methane rule fails in surprise U.S. Senate vote,
Reuters, 2017. 5. 10., http://www.reuters.com/article/us-usa-congress-idUSKBN18620F.
77) U.S. Environmental Protection Agency, Oil and Natural Gas Sector: Emission Standards
for New, Reconstructed, and Modified Sources; Final Rule for New Source Performance
Standards (NSPS), 40 CFR Part 60, EPA-HQ-OAR-2010-0505, 2016. 6. 3.
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78) U.S. Environmental Protection Agency, Oil and Natural Gas Sector: Emission Standards
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79) State of North Dakota v. EPA, D.C. Circuit, Case No. 16-1242.

80) State of West Virginia, et al. v. EPA, et. al, D.C. Circuit, Case No. 16-1264; Interstate
Natural Gas Assoc. v. EPA, D.C. Circuit, 16-1263 &
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A A £9e FRE sk AAA Al 24l dlernE, 1A BT
7R ojgh 2ol A7 o] o TR FAIHo] & Fovk. wEA, #fF 7] YAl
e MER dUA AlF7leR ddste] ARt o) a3yt BRI strfet, olE
wrstetal 874 w4 sjdstr] 918 *}§4 TAE T3 A RS 2 34
A2 e 37 olHa, ARSI wl8-g SAskal whgehs A 1Ml i deAd
= Aofgo] 9l7] vhdo|rt.84)

M7k o] S AeR votEo] gle HAkL, FolAlofy, eFetan},
E2EHE 5 e 771 874 3 o AstE o] 91 AE 7 BAE

27 gt o & 01, 3

2e R F7E AR TFsd
S FAF AFATE 9 Gt
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82) Keith B. Hall and Hannah J. Wiseman, Hydraulic Fracturing: A Guide to Environmental
and Real Property Issues, American Bar Association Section of Environment, Energy and
Resources, 2017, 172-1734.

83) A, 197-1982 thF A 2 o] el &3 FAA A A A TTAIE FLT

JE7) ol Fdehs AeE dARAFe] HE 9 93|(Railroad Commission of Texas)E Sl
tt. 1 o, Z28xF¢ 0il and Gas Conservation Committee, @Fe}sn}F9]

Oklahoma Corporatlon Commission Oil and Gas Conservation Division 5 Z} FHZ FAFSH

O:]?Q—_Q_ g & B71HE0] O]T;]—,

=4 aqdl 298 ﬁxﬂ BE2 e AAY A B Apsidel A8lE el gl

@7 w58 78 hel A BAun A Al ot A¥/ldsl 43

22 A0 §A¢} 7|18 AA Q] ol @A} nAE J¥F Sof Batelx, James Q. Wilson,

Bureaucracy: What Government Agencies Do and Why They Do It, 1990, 113-136™; Peter

H. Schuck, Why Government Fails So Often, and How It Can Do Better, 2014, 307-326™

=
5 2=z

84



0= Me7A A % +& x| oE 242 387

Eo] Ao TSRS s B9l 981 A BAS dea ok olga
AT Aok o TAE =98 v ot oby shaEA g gk sos)

&

FAE YUS Sged 55 747 A% B9 vAE 9T $44 24

agst, AlF7E 7t i g
2549 AL duA e 2EE o 7#e el
T A AEolel & 4 QIATES) vk, O Qle) WAk ALl Hl-go] Wis}
A ogob AZE HEEo] WAsE Aol wAlolaL, U FelN =ofehe uiet
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85) 2016} 37 A 2870F o|ito] P FAIS F2 9t} Keith B. Hall and Hannah J. Wiseman,
A4, 209-210, 223-239% Fz.

86) n] ¢uksk7 A o] Toxic Substances Control Acto]l 7]%8k 714 2¢He Faat o AL 83}t
govt, I F 1A gHoE wAEA gt United States Environmental Protection
Agency, Hydraulic Fracturing Chemicals and Mixtures, 2014. 5. 19., https://www.regulat
ions.gov/document?D=EPA-HQ-OPPT-2011-1019-0001.

87 Thek, o AR AR EXOAM FUFAHOR NA7tAE AlFshe BSdle Bt Z3kd
TAZE AEEe], AR 309 ol AHgg B4 A T FE AGAE dste et
S I Axo] A= %7t ok G EXBe)=(Bureau of Land Management):= 2015
9 5 A Tdete] ad EXCAM P HE Ad7ks Al tigt 1tAE Aldskelct
10880 Fed. Reg. 16128 (Mar. 26, 2015) &z, o]2)dt A8E Ao &AM E Z3ste]
AEtes & A SUAE AZd tste] A 5o ARt 7S g 2xo|BE,
FR7L ds] AtolEel Aug dHewE sk Al Hlske] &3 Adtd AR FrhE
F ik

88) New York State Department of Health, Press Release, 2014. 12. 17., https://www.health.ny.
gov/press/releases/2014/2014-12-17_fracking_report.htm. Thit, o]5 Fo] ¢ A|L7}x vj#
go] ohx & Jo] gl o] Fo wlstede A, AR} vk T &l e 39
Aol wrdate] A7k At fielo] i or A4 etk 3ol BAH it 2R gl
FFs MAS AoE HY

89) B2, B3] & oA F7IE =ol3h= vkl Zo|, AR 2] s A7} olgk

A FAF] A Wk FEE U A= Aol
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nl= f 7]E A7k A et A Agle B deldl ofste]
b o g EXARA YRR QAo kI whebs, S7kA $-euete) 2
& 53 EAAIE sk Al visl L AlE FAA BAEe B g
Aafe] rAPE el gk Algo R Qo] FfH o ofglFo] wE  Qlrk.
thet, EX|0]&#4](49]) zoning regulation) P3H-S dwkA o2 AARIL B sl
Qho12), AATTL FUupE el g AFE FASAY AR 87 AR 29
Stal FrA oz At FAE A8 T A7 AR Gk 2, A Yol
Folzofut, e Fetant, HAlE F A Y7k o] e AR ezl A
T AL P WA S18ska) ok 22 AR A} FEshe
&l s AR ETE AA B AR =48kl thA] of#g FARe A
AR A Ak He EAo] FHLAN RN E ARH7E EAEA Qlct.
de| =, AAMYolFolA 20059RE HI7AA ANEHAE Al AgS SR
FABR AR BA Al E E £ gk npEAdes AY(Marcellus Shale)

Aeh F415ol 35 ALeR= F4el H47k23(0il and Gas Ac)ol] Sl
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91) Joel B. Eisen %5 &4, Energy, Economics and the Environment (4th Ed.), 2015, 149-150%.
Sevkte] B9 A g 7k el Fek bl MAIEE nhAEo] A gout, ARkl
FEe A B EXaRAT B2 5YE BH0E Pt AASES sk glof v=
o] Aze} FRET

Bruce M. Kramer, Local Land Use Regulation of Oil and Gas Development: Pumpjacks
and Preemption, Annual Institute on Mineral Law, Vol. 56, Article 13, 2009, 199, 7&A]
o] EAo]gitA A 91AF n] A ] Village of Euclid v. Ambler Realty Co.
4272 U.S. 365 (1926))0] WAL T8 )% A2 v] o34 Department of Commerce
F% 2 Standard Zoning Enabling Act ¥ Standard Planning Enabling Act/} ¥ 32,
EX ol &t Agte] FHT} 3ho] Sl= AR T9l(substate)Q] 7R2El, AH Tl Slvk=
Aol Unkxoz Ao girta g}
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3 FEE= MG 2 AxA T ABAR9] Y44 (enactment)o]Lt
Z#(ordinance) 2t} FHo] ¢4 HeHt= A9 FH A9 YF(preemption)
TAES T UATE) gHA, A YolFol 9]¢k 2Hgl(Salem) AFx]7(Township)
AR 20059 22 Aot ?ﬂ?ﬂﬂi AF S7HAE AdstiA AlF A HESE

7
A AZ o, AF AT 34 9 S SIg o Zx] ,]U =9 A3h9Jr}94)

S5 Aol ) A Lol AT A QA A4 A
& ok A 92 AR B040] SRR 202 B, 1ok, 2
Yok Amgge Fuel Ha7kel wek ARAR AR WL TAE 2D

of givtar MAlstar, 3l A7 AR ¢ zdls Afr 3 HA7kE L] At
2 AE A= Aoz FHHER FHA A7t o T F
Z gl olef Faetal dekakgiet0 ok, § WA &9 $Ed o 2
Axd o2 QN E EXo| A7t AR dAgtolmg A7}
A Wold Af e 7tade A E AT e doe
97)
ofof AduolF AR+ 20129 M R7tRE AHgske] ARET7E EA o8t
ARE A5 G5 AdSHA Xotes F718 ATFE HRE BE 459 EA0A
A B 7EE A3 Thsskes shal, A EA|ol &AL Afrta SRkl
Al fRZ g yolEe] o219 98] (Public Utility Commission)7} 248 4
e dES Pdste] ARARY EAo|&tAIARS AR Folstakgin®) 17
L, AMAREo] o2 g Afrtay el AT FAs AV 4] &%
oA AHLolF -'th”‘)l & 20131 o]k WY T8 xdo] FAWY 8584
7ol & Soll SluEvkar kst &3t 5 Helo] 2016
ol f9F 22 99 35S dAsta e Aol old #9143

mirﬁ
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o

93) 58 PA. CONSOL. STAT. ANN. §601.602%.

94) Range Resources Appalachia, LLC v. Salem Tp., 964 A.2d 869, 871, 873. (2009).

95) Susquehanna Nuclear Power Plant 2] $JA}o|E, http:/susquehannanuclear.com/ 2.

96) Range Resources Appalachia, LLC v. Salem Tp., 964 A.2d 869, 873, 875-77. (2009).

97) ZAAl #4; Huntely & Huntely, Inc. v. Borough Council of Borough of Oakmont, 964
A.2d 855 (2009).

98) 58 PA. CONSOL. STAT. ANN. §2301-3504(4&9] “Act 137)

99) Robinson Tp., Washington County v. Commonwealth of Pennsylvania, 83 A. 3d 901 (2013).
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100) Robinson Township v. Commonwealth, 147 A.3d 536, 557-66 (2016).

100 Aol o 7 712Ele] FRFE 9 WAL SAFES] A7|e 2% Hse] #slodi=, County
of Monterey, Presidential General Election: Final Official Report (2016. 11. 8.) & “Measure
Z” 3= (http://www.montereycountyelections.us/Election%20Result.htm); Richard Nemec,
California County Voters Pass Ban on Oil/Gas Drilling, Fracking, Natural Gas Intelligence
(NGI), 2016. 11. 10., http://www.naturalgasintel.com/articles/108404-california-county-voters-
pass-ban-on-oilgas-drilling-fracking; Superior Court of California, County of Monterey, Case
No. 16CV003978 & = a=ei= o] AdAe] 3 9 ol #stod=, Colin C. Deihl,
Jamal L. Knight, Alexander F. Logemann, Ann E. Prouty, Tug of War Over Colorado’s Energy
Future: State Preemption of Local Fracking Bans, Environmental Law Reporter News &
Analysis, Vol. 44, June 2014, 10526-274; City of Longmont et al. v. Colo. Oil & Gas Ass’n
et al., 369 P.3d 573 (2016); City of Ft. Collins v. Colo. Oil & Gas Ass’n, 369 P.3d 586
(2016) & 3z FolX|oiut f AT Aol Bslod= F Harg el 2 @43 St. Tammany
Parish Government v. Welsh, 193 So.3d 1108 (2016) 3% QFze}3n}e} glajx FAR7} 2 A
Fo| 7k st #A AES vEs H2 Ul #dte= Oklahoma Senate Bill 809,
http://webserverl.Isb.state.ok.us/cf_pdf/2015-16%20ENR/SB/SB809%20ENR.PDF#page=1&zo
om=auto,-62,792; Texas House Bill 40, http:/www.legis.state.tx.us/tlodocs/84R/billtext/pdf/
HBO0040F .pdf =

102) Aol B ATE AIRE Flo] ARG B, B2 FHE Bk B 87, A
o3 K43l $4E BT ele Ledn bl @A A5 RS A3, 9 BT
AAAYLE & vHAUE T3t e FY19 F-FA2K “common property of all the people,
including generatlons yet to come”)O]E},_ AE PYABEL o] Athzt Ao EAE tFa
ek, e, FARE oled A9le] e BE FHlel ofolg g3 o] maskn A
SoF @ St g e AT ek
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103) Spence, The Political Economy of Local Vetoes; Wiseman, Governing Fracking from
the Group Up; Outka, HAls=; Ritchie, AA=T 5 #=.

104) Spence, AAI=E, 396-97H FZ. Spence WFE FUATFHATHE “FAE F e A
Ao Hofatofof sfaL, oj2jgt AelE thE 7|dd] Rofele A W A et
A Azt ofd 27] GOl sh, BA Bl e Alge] A2 HrlEE Aojug,
)i A9 THAIE 53 S8 (regulatory taking)’ o] S|FH= FAo] AV|EHE A%
ATk gk ol olejel - A REIE EXAGAA T 529 di7ke AEsjol sk
A7} A3t Spence, AAEE, 398-411H FZ.

105) Spence, A=, 379-81, 381-839; Wiseman, HA=E, 5-6W Fx

106) olo thstele FEAL AFATI 7HAL N FA R EA LA ;qx}ggr A4 33”’5}
o 3ith= ZAsl= 9la(Spence, A=, Uma Outka, A7=8), AARE 72 7H‘”°
WATANE i) UL NEHL U ol Aol Beld Aol w18 S T 9 WA
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A% Fod] BF AP ASHR da, A SANN Bt A2, 45
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1% 72 5% Ao BE ZAH ol BALE FEH Slo], ol
AR B =ole AT 717 A%D Aolw A Wk Walrl AT s

7 Zshe Aolmg FARIL FEAE H Aok ke A7t Qlth(Joshua P. Fershee, How
Local is Local?: A Response to Professor David B. Spence's The Political Economy of
Local Vetoes, Texas Law Review, Vol. 93, 2015, 61-749). 32}o] Asj= A Yo}F<]
At 2 Azolzln F4w.

107) FA- Woz 49 F{7t FQosiths o702 E, Wiseman, HAw=, Albert C. Lin,
Community Levers for Benefit Sharing, Lewis & Clark Law Review, Vol. 21, Issue 2,
2017, pp. 357-385, 379-81 &

108) o] HWwf 22 =97} dad FAoAou, AFHor FUES HEAQ WALSS
Sl sk ere 87 vl aold WA 930 AN gl Lavie Az}
&4 gale] B9 & e w Augo] i & ARF A HH o] £ ofd
Aoz AZteEch Thomas W. Merrill and David M. Schizer, The Shale Oil and Gas
Revolution, Hydraulic Fracturing, and Water Contamination: A Regulatory Strategy,
Columbia Law and Economics Working Paper No. 440, 2013. 11. 6., 213-15¥% 2%
glaag Qs ddHe Fse] FRIF A3, ASA wd v o] FEE A, UALEd
gt EHQEE} g AbdA AL o g olehs ootk Falg, vare] u T Aol
A71H ghovt opA A Hee] ML THed 4 Y Al wAEA 4 slo

109) T}k, 7H”L° Feld Hold gAA iy dEe aelehd ofd F=A o] 77k el
A8 Vol B8 Aoz AL gone, Addom FAA wy uetel £qol
43t

10 gEo R, oleld H5 U] Al Awyizel Bt ol %awau Al 238 ol
AR YA A, dE ol WA M de AAA S iA Agke] AA LA,
Jeja A AR g £oo] AgEHE ARt WA R s 4 AshE %%‘”}711
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V. Qd7tA 2E A § S84 Asll a3 A

nl=e] AA7ks % HAle dheet A oA dddte] et 2005 o
AR AW ] ol oz 1938 Hd7pA H]J](Natural Gas Act of 1938) So] 7§14 = o]%
Hglo] & E‘E]E]O% = A9 el A% UARI} A Fdetal vEE
A A% g &9, A A, FEFY AgF YA Tl dig sl At
A ¢ 3)(Federal Energy Regulatory Commission)el] ¢]J&Fgict.11D

AL AUARY FF 9 AAbe vE AdA7kzd Ak A A (Free
Trade Agreement) A Astal w4t AA7k2E A=At A A7t2¢) 5531
(national treatment)d}= =719} 7]E} 5,17} 7k zpo)7} glof, AR} gk =& &
39 ololo] Fish= AoR o] YA RS THIste] ARAME AlEstH

Al SAH L, TIEF Tkl et e 3FY oY Rehs Aol ghate]
QJIETEN) AR fejvete Azt s Eolld), quARe] £Z F2 24l
gtol= A Fel7h AR minjaitta B ¢ gl oluAtAIS g Y] £&
1A 24 Selel] At AP7E Hep F59 o] Hrhlle) ofstaxe 27] 5913

Mool JN o

N

T FAE B39 Fa FAY M ¥gHA deng, b AW U Frte =%
A= o]t

1) Natural Gas Act of 1938, 15 U.S.C. §§717b, 717b(a), 717a(9), Department of Energy
Organization Act, 42 U.S.C. §§ 7151(b), 7171(a), 7172(a); 42 U.S.C. § 7172(f), Energy
Policy Act of 2005, 15 U.S.C. §§717b(e)(1) FZ. FZ<] £9l& duAR Yo 3pXda
(Office of Fossil Energy)o] T@38tt}. Dep't of Energy, Delegation Order No. 00-004.004,
§ 1.21(A), 2006. 5. 16.; Department of Energy Organization Act, 42 U.S.C. § 7172(f).
=z

112) Energy Policy Act of 1992, Pub. L. no. 102— 486, § 201.

113) U.S. Department of Energy, Natural Gas Import & Export Regulation - Free Trade Agreement
(FTA) Countries and LNG Exports (https://energy.gov/fe/services/natural-gas-regulation/ho
w-obtain-authorization-import-andor-export-natural-gas-and-Ing).

o) Tk b R Hsk 2ol Akae] FA e viel £ 4 uaém A% Aol
S, HFR 55 Ae 2SS W A2 4E 3s Pelshe 9A 2
A2 oldin +2 AAe $a3R SHARIAY oo o) A1%45H3e} Chenier
Energy®] -9, 2011 &b o & 318 AAS e 2] v]8-2 528HE A&7 AoE Bry
Qlth. Ayesha Rascoe, Emily Stephenson, Insight: As Congress looks away, U.S. tiptoes
toward exporting a gas bounty, Reuters, 2012. 6. 27., http://www.reuters.com/article/
us-usa-Ing-exports-idUSBRE85Q05820120627.



394  BEEWE $39% 3k

#Heste] 2 7 A% Al #E A Ao

AYyo] olJA](Cheniere Energy) I5-2 AlGAF APl 32 (Sabine Pass LNG,
L.P) 5& £ Fo]Aoft} Cameron Parishol] +¢7]1212 2935te] othrt, 20109
BANE FE7IARY %S A5 dad FH7H $UAE FAsY Aog Hel
Th115) ol U e A sjaSe] AZe AGEAYA Ad 2} 2 A
7ol t3k £ A4 771 201093 2011 SQI3kIeh10) 3H, o ouiAaF

AEsle] FE4 A 15 2 29 Sole AT gt £4o] H g3t
AR S FPIAE E7IAR 1A 2 S5k ol disk Al $9le] oiAFe
FAEk =4 2012 lHEWEH” T 20139 ThA] AR S AEe AzE s}
2 F2 B8 6UTEN 20RO 2 Zlsh= o Dadk Ald WA tis)
AT AUATAI S D3]o] HAF3 A o-% aHlaL, b olUAAl 1 3l 2014
o]& Felatirt18)

AloletE(Sierra Club) 5 o8 v Y] ANGDAES o5 oUA #1913
A% BARE Foste] RS AEAL, 1 F AEHE h%S B AF

[
AIATAA LS F AR $2 F2lo] 7P F e AAHAL E8Y

b7k 41 ol A3 el sl A S 241 ol

115) Aol Aebkse] dlst w5 Aol vls) Aoz Aag e FErt ek

116) U.S. Department of Energy/Office of Fossil Energy (DOE/FE) Order No. 2833 (2010),
52961 (2011). 2010 2 BAlol= g A4 go] WasA ol 9 20104 Aol
Seffebt Taulo] A ghouk, § AL BT ARTARRLS AL Fohl U
G2 FRA0R S k. 1 FoE 5% 2hel g wAgde A% Hn Qo

117) Sabine Pass Liquefaction, LLC & Sabine Pass LNG, L.P., 139 F.ER.C. § 61,039 at PP
1, 4 (2012).

118) Sabine Pass Liquefaction, LLC & Sabine Pass LNG, L.P., 146 FER.C. § 61,117 at PP
5, 12 (2014)

119) Sierra Club v. Federal Energy Regulatory Commission, 827 F.3d 59 (D.C. Cir. 2016);
EarthReports, Inc. v. Federal Energy Regulatory Commission, 828 F.3d 949 (D.C. Cir.
2016); Sierra Club v. Federal Energy Regulatory Commission, 2016 WL 6915537 (D.C.
Cir. 2016); Sierra Club, et. al. v. Federal Energy Regulatory Commission, et. al., 827 F.3d
36 (D.C. Cir. 2016); Sierra Club v. Federal Energy Regulatory Commission, 827 F.3d
59 (D.C. Cir. 2016); Sierra Club v. U.S. Department of Energy, Case No. 16-1426 (D.C.
Cir.) 5

120) Sierra Club v. Federal Energy Regulatory Commission, 827 F.3d 36 (D.C. Cir. 2016).
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=rYd oLix|(Dominion Energy)Ate] WlE#:= zA 3 wjo](Chesapeake Bay)
2A B FE(Cove Point) AZPAE & FZEnd12) S0 3t A5% Fohd
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k= 1A o T A, A, B GFHIIA Lefstolof s FH A 3k
(cumulative impacts)2 v AGo] ALAsls BE HA7A dgAd o] JaFS
agatefof sh=Al, 7ReE T QI A9 o] A adpt efshe Alos Fidt
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121) EarthReports, Inc. v. Federal Energy Regulatory Commission, 828 F.3d 949 (D.C. Cir.
2016).

122) Qg A7)l vl=e] ofe] R7|He] A AAA] @ae] AR|A g5 AefEiolrhe ol &,
T AEEA RPTE ol R T A A s of2] Aol A7|H . HAe
PR F2 HE TAH A7 UeA, AR ©a] ARSA ug] o3A] B AL
gelg ol A3 #3174 2771 AASEA Toldlet, Hee HEd HAHE HujEA
e wae] ASH HG AGmARER FeH o4k ANE F9E AR Adsita
sttt §hAao) Ak3]A WG #ek A 4 AI=E North Slope Borough v. Minerals
Management Service, 2008 WL 110889 (D. Alaska 2008), Mayo Foundation v. Surface
Transportation Board, 472 F.3d 545 (2006), Zero Zone, Inc. v. United States Department
of Energy, 832 F.3d 654 (7th Cir. 2016), EarthReports, Inc. v. Federal Energy Regulatory
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[Abstract]

On the Wavering Regulatory Environment of
Shale Gas Development and Export in the U.S,

Gina Jeehyun Choi
(Attorney—at—law)

A growing concern over the environmental impact of coal and nuclear
power generation in Korea, coupled with a dramatic increase in the U.S.
shale gas production, has made natural gas, especially shale gas, an
attractive alternative energy source. This paper closely reviews the U.S.
shale gas development law and policy, including hydraulic fracturing
regulation, which has exerted a remarkable influence on the current market
position of shale gas and its future prospect of becoming a solid alternative
energy source.

In the U.S., the potential adverse environmental impact of shale gas
development, such as air pollution, climate change risk due to methane
emission, water contamination, and seismic risk involving fracturing
processes, has aroused lots of controversies over efficiency and fairness of
the governance of the relevant environmental risks and triggered
complicated preemption issues between federal, state, and local
governments. Courts are hearing various cases over conflicts of authority
between different layers of governments, and the legality of the U.S.
government’s permits of shale gas export that may increase greenhouse gas
emissions. Other countries with large shale gas reserves, such as Australia,
France and the U.K., are also plunging into similar debates.

Those disputes and controversies unveil a myriad of environmental
concerns and political conflicts that were hidden behind rosy prospects for
shale gas around the globe. While natural gas is undeniably a valuable
transitional resource from carbon to renewable energy, it might, in fact, be
no more nature-friendly or sustainable than coal. This suggests that
systematic efforts to develop and promote renewable energy sources and to

enhance the efficiency of energy production and consumption should go on
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its way, uninterrupted by the transitional use of natural gas as a “bridge

fuel.”

FOH O A2t MUZA AUTMIH HEQ &, AN Y, UX HHEHA,
oA AHEEA EAL ARY HIE, HotYY

Key Words shale gas, natural gas, fracking, fracturing, methane regulation, seismic
risk, energy governance, regulatory governance, social cost of carbon,
state-local preemption




