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3) M. King Hubbert, Energy from Fossil Fuels, Science, February 4, 1949, Vol. 109, No.2823, pp. 103~110

4) Annual Energy Review from United States Energy Information Administration.

(http://www.eia.gov/totalenergy/data/annual/index.cfm)

International Petroleum (Oil) Consumption Data from United States Energy Information Administration.

(http://www.eia.gov/countries/)

6) = Al A]7]5, International Energy AgencyE 53t}

7) "= YA ARA, US. Energy Information Administration© & 7)< o] %] 5-(Department of Energy) AF+e] 7]
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el o]e} o] AbgEFo] il JloWAE W W i
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AOoZ o9 wel Aol fAStEALE el FHsHo HlAd
(unconventional oil/non—conventional oil) 1D tjgt 40| F7}star
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TAH ARE detth AT Fole LAdME, 23S, tAdsd R, A
st s, Ad7FA So] lvh12) vl FA = 20009 o] F IFIHF AlEE
FHAFH, T 5 AETIEe] el wet v=ak AvrtelA AAko]
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2z, vl A AT FREAN Fvh /%o AR 3 ket FA
Aol ohlstdl we @l AUrkazh kA 4 Sl Wtk 1 A3} BIAL
oo 20109 FUlAHE 71 (24.1Tcf19)/y) 0.2 35\7re] A1 g3kE Fwd
FEZ W 865Tcfol Edte Ad7tAs WAst s oz oFsta 9l
16 Tei mAEAR) A Frheh 2w 4% TARE A dEHD
olizdl, 53] Melsls AAE flate] AAZAA o oA et A
13" oF 15 ~1-9mul 2JEle =& ARgsta low 17 2=l
A 1eE e FE5 fldte] 1.8~4.504 9] o] AFRHI|ELS s T &

73
el vAl= gl AdEAQl el Aakel wlste] @Wrka oAA 1L g9ler, o]

9) IEA®} EIA®E 202097H4] A%t AF8+ S7HS 42 0.2%, 0.4%= 37 1098 34 F3kd o= A9t

lom, A oA AFA(CERA)ZF 2009 d 1190l Al dlE F242] whdo] 7tjof] 4 3wz ZH$-o

20109th F4tk o] % Al A5 A 27 A0 ol &E Aojgke Agg A|E v k. Ax 9§ I
o] vls) Aot mEA soluuA A AA Af 589 6.2%A AR of At SYol 2015\el+=
3% o 7% o F HAtke]F, Af Al FAIA b3t Non-Conventional Oil, LGERIZIZE).

10) [EAC] wh2H, Aatel AL Aelst 452 o= 7H vlA=2 oF 2.4% widdd dlete] oAM=, 2344, oo
Ad 9 wPgEe oF 8.5%~9x% wjHE odsta Qlrh AR HAAGTE 11 Agte|y 7taE ARslele
GTL, CTLS A wigd=ko =z shaleld ol59] widake 2,52 wide FAHEL vAE A5 wigx AA7F 4
ugeFe] oF 4.8u) wrhk(e]d-, Af A9 FAAA e Non-Conventional Oil, LGERIZ|ZE).

11) 71 38 A o2 e Aad 5 (UAAT A2 7)1E IR A=d ¢ e A4S ek A vA
% ko vAdE ARE ddh vEdE vheele AL Sel - WEEs), EflE M= 7kA(tight
sands gas, A& hTHEQl ARelEdl] k¥l 7bs), ElE WEll(coalbed methane, A o] HAH WA el &
2yl wg7}s), 7h2slo] =0l E(gas hydrates, 97 TEW AaAY A3 3t el AAvker =3 A%
s A7 3A A Fol Atk aEla vAE AfedlE LYNE, 2FAR, LUAALAHLAZTANA FE= vH
& 9 Fol AUk

12) IEA, World Energy Outlook; thik M 4fro] ool Il Mol el of2] 714 =97F vk

13) ©]33%, A Ao A el ¢kH%k Non-Conventional Oil, LGERIE| 2 E; w]=o| A AU7F2~E= 1998 2,800
moll A 2008 29 2,3009Fm'=E, 20101 49 8,0009tm'= 1 AAEFe] Z7)stal 7| EAARE, vHE oYX
Ao Az AA)

14) ¥AE7F2o] 749 20099 397BecmellA 20354 1,045Bcmo.&, U A%
A 20354 10mb(M vkl d)/d=2 71 Aoz AGAri |G, HAE olyA] 2}

15) Tcfi= Trillion cubic feet(1Z YHVE)Z FARE SHAFPH 1Tcfy= 27
Mcf(13d 9 E), MMcf(195 I E), Bef(109] YW E), Tef(1x YHyE)S AH

16) EIA's Energy in Brief:What is shale gas and why is it important?

17) ol x]7|EH 7k, “A7k2 7142 KETEP Issue Ppaper, 2012. 3., p. 20

18)  http://www.capp.ca/getdoc.aspx?Docld=193756&DT=NTV;  ©o]3%  AfF A1Fe AAHe  okAw
Non-Conventional Oil, LGERIZ]¥E
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2. ¥l=9] PR

AA wlzeolA AfAAde] AE&H1 Sl A<l 4 dw A E S 8
of S mA= AWALY FAE FAS] st =71E7 4 A (National
Environmental Policy Act, NEPA), 9] ¢S WA stA st T4 9WA
H (Clean Water Act, CWA), & &3 o9& WAz} gt 872
A& (Safe Drinking Water Act, SDWA), th7] 292 WxE HHo 7 3=

71 e A A (Clean Air Act, CAA), dnt A EAlS Ay MigsE 5 97
=489 #HE FalE=ddAg 5 (Resource Conservation and Recovery
Act, RCRA), = o® 4#A glom, ¥ A9e e 1 FQle
73} TA8str  Jx FE3AE A (Comprehensive  Environmental
Response, Compensation, and Liability Act, CERCLA), 71GAFE 2] AL -5
9 dAs s Aot e AauAAE W AgFEue o Ay
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A7t o] ik tistol T Fds] ALty B Aotk ey 20059 oy A
2% (Energy Policy Act) (¢]3F  “20059 olUAF AR )o] 7N uwet
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olgtoll A= Sl Ags AP FAAA WE&H g HEgel AFAA
(olell= FLIAHE o] &3t AY7tA] AR XFHEh O F g3t e 5
T3 A WEE AERES stk olgh ] A AHA v AW
(US Environmental Protection Agency, EPA), ©|=o|U A4 (Department of
Energy, DOE) 7} A¥7FA 9] fAeF #&Eo] @A) Holal Qe AL ol #st
of @Al MPFFS AHHES s
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19) Bei Zhou, Regulation of Unconventional Shale Gas Development in the United States
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AE de®E sto] fAlsA] ot gel whep AW FAIRTE 7 Al &
A7F dAXor Hoslvty B, A wE FoN AW HA QA
S+ A%t (Primacy) & ©|&3ste] Zkxke] A5 Aldstal Sl AC=E HAY, w
Al Axkabgdo] ofd 7 = ApelA o] FojA 1 Qe ATt BAE A
o] Y &-& Texas 79 New York 75 THOE Aurn o]et &7 A7t~
o MeA WE RS giEAe 167 F fANES 7 e EE
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oA HlojuA # FgaHE ol & F=UAHS AT AY HFE
7131, olek A ST el QoA 7P T FAFCE e T
Ho| #H3t FNE FH EAHoT o] A <glo] o]Fojx 1
Fracturing Responsiblity and Awareness of Chemicals (& 24l 4l 3}sh&E
2 1x]) Hek(o]sl "FRAC W) 9 &S AHRES st

LS00 @AY NE
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ATE olE fste] FHAWAY S LAEHEY WES fAleta, T
T 7] S1sk 71241 25 7HA L vk ol st FH AW AIY S F

% 19483 9} =2 299 Ao)H (Federal Water Pollution Control Act) 2 A|

AERa, 197283 2 19773 28la 19879 ZF AAHAT. 19773 7R 9]

T TS FAedwAHolgt . B A H AT

FALGPAYE A 5 eQBAL WEHA S A} kg wA) of
ek @ 2ol oud eddr wEsk: e wAskal (33 USC
wehs M B AEshs Ade] vtz

o sl7ke ASstejoRt @hey

20) 33 USC §1251 o]3}

21) HolAd 299 el &2 navigable watergtal F&E o] HUTH33 USC §1362(7)/CWA Section 502(7)], u}
2hA] e o R de7beet Folekal sfofof shu, ofslol A e “Eolgkal FA g
olglgk & Aol digte] 2006139 Rapanos v. United States AR W= AWM HHAL waters of the
United Statesoll th3dle] “includes only those relatively permanent, standing or continuously flowing bodies of
water "forming features" that are described in ordinary parlance as '"streams, ... oceans, rivers, [and]
lakes"2}al FHA|EFAA T

22) CWA Section 301(a)

23) 33 USC §1251 o3} =z
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FAARAHL  HedY(point sources)2Po] thd NPDES Permit
System (=G E42 A4 5) (33 USC §134229)5 Fsto] = s &AA
W5 At QY wlE7]52 NPDES Permit system stelld 714 2.3
Q2dd, HEVIES  FHs fsiAe Dol wE  wEVE
(technology —based standards)” ¥} ‘Ao = W& 7] (water
quality—based standards)” ©] 25 18 ¥t}

EPAE "7]so & wi&7]"S A1l a1, o= A=40o

= AAEH7] 93k FolH, Al EPAE 5070 o]4Fe] FhE| e

st WiE7lES et A A A METeS A &
H]

==
=
A7\Fel wh2n, AutA o sz g WE/EY de] LA ey
N8 ATl A gom AFEE, FAEFE AFIAAY 5o QAT T4
Hol girk20) £/ Fol oF AT Frirh WS crrshAu, gREe] Fi
1267) Fo odgdel d@ FAAYUAY /ES ANGTL Y= BARTH

[Environmental Protection Agency (EPA)](0]3F “EPA” )2] 7}ol=gele &=
F3kal Qle2n

A% o @B el hE WZE 37l EPA S s7hwe 7o w79
oA sreul2e) 37k BAe AEA WEWY oler BE Ak WE A 2
AR Fge mHSolok Fr). o sz B J&o] N2E WE]Eol
e wEolan ey Ao 7xd WETEol T4EA ohgrin e
F Aol o 4% AFS AgHES QT HTh)

| §LRI0 M| E A

19879+ AAN Aol wet BPAE S5 WES TRt meaug

24) HoFYe dEde] wiEHE AEstedta TEEE Z=Z(any  discernible, confined and discrete
conveyance), = 1AE wETE Ao JYrH33 USC §1362(14);(14) The term “‘point source” means any
discernible, confined and discrete conveyance, including but not limited to any pipe, ditch, channel, tunnel,
conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding operation, or vessel or
other floating craft, from which pollutants are or may be discharged. This term does not include agricultural
stormwater discharges and return flows from irrigated agriculture.) ©]#3F Ho Yol @ industrial
facilities, @ municipal governments and other government facilities, @ some agricultural facilities 7} %3t
=
H] A 9 9 (nonpoint source)®] A-9- 9 AP AololA] wjA|Eo] Y agricultural stormwater discharge$}
return flows from irrigated agriculturals ¥} o]9} hA| AL A Felrk T o2 E9] 9= JA] 1972
d FA AN E Ao R T3E A olUstg o), 1987d MAS £3589 nonpoint sourceo] thEF T
A7F A= JEH33 USC §1329).

25) CWA Section 402.

26) 40 CFR Part 131

27) What are Water Quality Standards?, EPA, http://water.epa.gov/scitech/swguidance/standards/

28) EPAE 467150l 31715 wgshe A Folsta glom, Uwx] #59 A-go= EPAY] A9 HrA0lA s7kE
935kal JTH(NPDES State Program Status, EPA, http://cfpub.epa.gov/npdes/statestats.cfm)

29) 33 USC §1313(b)(1)(c)(CWA Section 303(b) (1) (c)) & NPDES Permit system(40 CFR Part 122.44(d))

30) Stormwater

31) olg|gt LgrulE A= 29 AR Yol Al8E 2 thPhase 1, D).
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FH8 5 A HUr} ole] wel EPAE NPDESe] W& d7btAE s
of tigtx FAg3t7]el o]=2R ). oledt Ao w=w (1) A 53 Ad
g, (2) U8 52 F8 A9 AL (3) EPA 52 7 A7
olst HjES $Nkel dQlo] Huty AwsAY, vl o %01] 1‘41 eAEA F

A WjES sk AR stolw NPDES &7HE A= stal §lrh.32)

g

_
=

to
(o, o
mlo

ANy Awy W4 40 CFR Part 122.269014 788al = 11719
FHe e T2 AdEs F ShHEYFH biaE #eth 6719 Ftel i
SIC code3d e gJste] s a, o oAl e FAHE A &5 UL
olate] FRHATH A9l F2 SIC codert TrAItIAC R oAtk s AlA
& FrlEs TS FFatolok atar, RkeF AJAHeA Y] 44 Eso] 5719 W
& FHege] &aohd Test o] o]FoAE Ao rHE SFuES
AN S5 E IR S Tl ot Sttt

t}. Pretreatment program

FHALAYAY e fete] A= oE FA HiFE FEeTAYF
[Publicly owned treatment works(POTW)]© 29 #Hj4=t}. National
Pretreatment Program3¥ = 3 3eFAFoz A AREAY 7} wEshe
HFARQD wiE FAlsk Utk ol weElt jrAlEE AEES edEdrtt =
© AHdeitt e d=d wFe] Ui AlVIE=E Askal Sl Pretreatment
Standard& FZ3atolokst stt}. o]#]gh Pretreatment Program®] 42 9133}
i, 5A4o] Sl & #Hr|Eo] sk AAYHCRE wiEE wof H“ﬂﬂ v 3f| =
H‘ﬂ A €] l*iTﬂﬂ”«] AldE BEstal I AEEFE REEo A= 7

A9 A& FA8H7] $1g Aol

EPA& %%ifﬂalxu A AREAES flEke] Vsl VxS VEs e
qom A=A TZlFoA Abdel AHEHE JtElaE]lE ue Pretreatment
StandardE 7148340 CFR Part 403). o] Y3ty F 338 3o]
NPDES &leflA vj= Asks EAsH7] 15t H X9 Pretreatment Standard?l!
"local limits"& G ¥ FA o] FHI.

2}, Wetlands

33 USC §1344350)4 gojs A3} o] £ durxHe] ALyt
ol dlgstct. FAlo thdt wiy, 42 33 CFR Part 328°] uwiebd S+
tholl olste] AL FFFHUE SX o dFS F= S FHE 7t
s Hasho g2 A S

32) 33 USC §1342(p)

33) Standard Industrial Classification; & EZAFJEF F=2 wair) 1937 vt AR E o] AR7]7o] A9
A& EHate Al ARggith

34) 33 USC §1317(b)(CWA Section 307 (b))

35) CWA Section 404
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THAAWA 2 EPAR stolw R 9 xtel disto] B

710 u]/\].iﬂol io 6:]}\]-70-1010 TJ,].-c;L Z= OH:E s} U
31936)). aﬂ/\}ﬂﬂ%o}] #sto] D negligent v1olat1on°ﬂ #etd= e <
2,500E~Fd 25000=7t#¢ HaS& Fy3k & O]OU{ 52 1d mRke]
] & —rjﬂr(‘ﬁ;ﬂr S Wy 7)) QS A stal lrh wkeE A o]
A Aol e Ho 50,0008 = Ecﬂ‘)rj Ao gA] 2d wRte R FU}
SHAl k37D, @ knowing violation®ol] #dlol= §HEd o HA 50005 ~FH )
50,00027k41 9 Has 38 & glom, 52 3 vvte] A9E F30Eu
AA2> {3 7)) F AEE sk vk Tk AW o] g9l ARl HE
< FHo 100,000== =olvtal, A9 oA 6d wRto = FrhstAl ©oss). 3
knowing endangerment (Vh& Abgre] AHoly d4ds Sl ol2A4 sk 4
ol #3Fel= 250,000E 9] He =2 1569 v|wke] s F (Y 7))
T UAEF st lew, Jide] obd  FARQl Afels I EEdo]
1,000,000E 714 2 Z=7}Et}.3940)

2. Aol A R AR A

ik 2 AAE A)A [Exploration & Production(E&P)1S d] 7FA] SwollA] <
WAL AlE B
@ wiZ A7) (Effluent limitation guidelines)
@ $<Ful& A4 (Storm water Regulation)
@ A7t #] (Wetland Regulation)
@FZA5A 2 of-25F#) [Spill Prevention Control and
Countermeasure (SPCC) requirements]

@© wE A%

1979de] wH=o]7 Oil and Gas Extractions $3%F #jZ&7]+2 40 CFR Part
4354V A st Qlth Effluent limitation guidelines = W5 ABIe e
7Fe]l =2kl (Onshore) & A4, B = A} =8, /4 #H2 52 well treatment (40
CFR Part 435.30)9} ##% ojwgt 4 eA=4o MES aA s 597 oF
AEES 3t Fridolg AMBEItH g 7lol=ekel (Agriculture and  Wildlife
Water Use)> oA 52 o HAS flsto] AAikd Zo] F838H AMSH= A%

36) CWA Section 309

37) 33 USC §1319(c)(1)[CWA Section 309(c)(1)]

38) 33 USC §1319(c)(2)[CWA Section 309(c)(2)]

39) 33 USC §1319(c)(3)[CWA Section 309(c)(3)]

40) o9 A FHLAYAHE AWIOR Folg RIS AR 2%5S AVIE § UEF sk th33 USC
§1365, CWA Section 509).

41) Oil and Gas Extraction Point Source Category; Final Effluent Limitations Guidelines and Standards for the
Coastal Subcategory; Final Rule
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08T MZe| v il Qi Aldel gHth o Anstemee] gt ANE
WA 208 B FAARS 2ot A, FUSEL ASHE 45
3 5 ok ohe, oled A9 AH edRAS XRW 2L WEY 4 9l
(40 CFR Part 435.50).

@ $5uE A

E&P AAEL 2 dWAH Stormwater Phase I regulationsZ%E A2
ot 1987d 93] FRAHANE MY EPAR stolw ulEel] o
3t R aRS FYsEE astgy, olydt AAHES “oil and  gas
exploration, production, processing or treatment operation, and
transmission facilities” & A&l wpe} s F-&o st -5FuE 7FE=
3ol AHgo] wiAlEA42) 33 USC §1342() (2)43+= EPASt F=2 s+
A% WA, A B9 AMERE WS edud e S5 sl
NPDES 38712 2734 Xstes shqlth4d olgst o 9l= dmy #H7]E 72
AEOR QduA Fe FFUEY B gt

a8y 1992 o]d] EPA+ 183t 7]& oil and gas construction
facilitiesolli= A &3t7]12 3F3lth45) oo w} 1992 d %= EPAL: 5901 A 7}
v a8 Al gt SFulE Ve 27 ekith4e) ey 2005 oy A
A JNY x3 F Section 32394 °ol3]= U yolrl o elE RE oil and
gas construction facilities®l| 7}A] ﬂ%"\]ﬁ‘:} O R A L S )
NPDES $-F8l% 317Fs st Q02 HE Af E&PAAEL WAHE Aot
= o

EPALE NPDES $FulE S7tAlE 283t FH Ao 2A /W ss o 1},48)
2008 T Nation Resources Defense Council vs. USEPA A %ofA 9th <«
3 Faryde s A 29X Ho] oil and gas construction activities®H-E]

42) CWA Section 402(1)(2)

43) CWA Section 402() (2);
(2) STORMWATER RUNOFF FROM OIL, GAS, AND MINING OPERATIONS
The Administrator shall not require a permit under this section, nor shall the Administrator directly or
indirectly require any State to require a permit, for discharges of stormwater runoff from mining operations
or oil and gas exploration, production, processing, or treatment operations or transmission facilities,
composed entirely of flows which are from conveyances or systems of conveyances (including but not
limited to pipes, conduits, ditches, and channels) used for collecting and conveying precipitation runoff and
which are not contaminated by contact with, or do not come into contact with, any overburden, raw
material, intermediate products, finished product, byproduct, or waste products located on the site of such
operations.

44) 2005 ANUAA AN Section 3239 w2} /NAE Ujg-o]n, 33 USC §1362(24) L.

45) EPA, Amendments to the Storm Water Regulations for Discharges Associated with Oil and Gas Field
Activities or Operations; 55 FR 47990

46) ol¥g sTHAEE 1~5o)A 7HXY AqtE 1A &5 digtel= 2006, 12704 A-8o] A= ATHEPA,
Amendments to the Storm Water Regulations for Discharges Associated with Oil and Gas Field Activities or
Operations); 64 FR 68721

47) EPA Section 323 CWA Section 5020l (24)&-2 715131t}

48) 71 FR at 33631~33632
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Ak AL wES R 3t YA Yol E st EPAS A=
ol delE XA flor R EPAS S ZAxHdvty wdsta st
oA 9] 5 &gt EPAY #A4S FASAIATF(INRDC v. EPA. 9th Cir. p.5947.
2008.). 1 A FHERZ 29" 959 wEo] FHAVFEAE Autsts A9 o
L EPAS] NPDES &7} Zz a3 FAudo] = gt}.49

(1) "ok Aol Storm event7} WA Ao HyE A=Z vz AAE 7}
A PE AE (2) ek 7 wEFe] 4 V&S 298 A9 (40 CFR Parts
11750/3025D, 40 CFR Part 11052) & ol &htpetx dASH= A f-ols Al
A& Multi sector general Permit(MSGP)53) ¢ W& 7|52 ALWA w1 1
of mE LAYAAHS FHslof g5

FALLAYAY el FA= Fol WHEstL = RlEef AIRE, T13telA A2t
€ gold = FALEAN AN =

<
[ I:]’ —H—X
of 3 FREoR By lu, A edEds HEdhe fe BF FELIW
ARlel w2 s7F destt FELAYAYS olAY Geld =] WE
Rk ofuet ug=del wiE, =4 9 E, H& WEske A A A E

PA Ze)3 23 7
o <ol ool
o 457 L2
2 2 A

L

RN E
o Hae
= daaty, 71 SR g Aol
A% FAW T FALGRAN $4 L2
7o §7hE

FALAYAE I FHL2LALAR (Oil Pollution Act, OPA)+= 4]
At ALl g AFAIZI7] s A HAAH S BT 2
42 USC §1321(5) (1) (C)5 &= Aty A|HZRE ] {9 f& 3
sk Axp, W, Adn] Tl ek AlE ASES st o, deadt F

49) Bei Zhou, Regulation of Unconventional Shale Gas Development in the United States

50) DETERMINATION OF REPORTABLE QUANTITIES FOR HAZARDOUS SUBSTANCES

51) DESIGNATION, REPORTABLE QUANTITIES, AND NOTIFICATION

52) DISCHARGE OF OIL

53) CWA Appendix ColA EPA WE&TAIE 4T ATS Fofslar 9lom, old me} EPA7F 7} 4kq] HE 949
wjZol] sk 7|55 F-oJ skl ¥ thhttp://www.epa.gov/npdes/pubs/msqp2008_finalpermit.pdf).

54) o]} ¥R EPAE 7t 5ol MEAR o tig fAE AAE 4 % skl QLOW(EPA, Final Rule:
Amendments to the Storm Water Regulations for Discharges Associated with Oil and Gas Construction
Activities), FE5¢ Ao ©dfe] AFAde 2pdA 072 oil and gas constructiono] #W3Fe] Reasonable and
Prudent Practices for Stabilization(RAPPS)S Al8&tal Ut Independent Petroleum Association of America,
Guidance Document: Reasonable and Prudent Practices for Stabilization (RAPPS) Of Oil and Gas
Construction Sites, 2004].

55) CWA Section 311G)(1)(C)
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SPCC 2745 welol &= AAEELS 40 CFR Part 112.759)4 4% 2+
zHE0] £gH e A Ao 55 F5 WA AFS AR mpdsto]
oput gttt AARAIE Eoll wete] e 22 A T ulgo] x| ook it

— Drainage

— Tank materials

— Secondary containment

— Visual inspection of tanks

— Fail—safe engineering methods for tank battery installations
— Tank repair and maintenance

— Facility transfer operations

— Inspection and testing measures
— Record—keeping

— Security

— Personal training

ole] gt SPCC A¥L FEAY Y FEWA el &3 &S x3stolof st
™ Registered Professional Engineer? 4<Q1& Htololnt st} SPCC A&

56) EPA, Region 9: Superfund. Oil Program.

57) EPA, Region 9: Superfund. Oil Program.

58) 40 CFR Part 112. vt of 217} AfAtglolul A &u= 21e ofw, ofwfgh Aglojete g7del sjgdavkd 2
gude] Hrt

59) General requirements for Spill Prevention, Control, and Countermeasure Plans
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A WAel AR wuleh WAook s, A WAe] QA ool 4
% 5dnith A7 wotof g0

SEFAABNDE A2 19749 7, 54, A54A Ags 5§39 S85

THe AAToRM TEI AL nselr] ddd PHYT. Ax 19744

AGE Sgedanel NS 19860 2 19969 AFHRT, S84 2 1 54
H$3S

7] 93 Be s g et vl S&FAAY S EPAR 3Ffo]
ko)

EPAE S8 <etd#elHe] wel National Primary Drinking Water
Regulationg A 3k41162), EPAE 389 +8F avol A&He ed=4el
w2l FHEE FJFA Agl FQ5847F3F (Primary Drinking Water
Regulation)& F3star UATEED FLIFE&F11E> HdHo] glon, FHoste
Ex X HYPdEATFEE (maximum contaminant level goals (MCLGs
)ev el Hago] glom 7HEdket MCLGsol A sH 1AstE Ao 714
¥ vES 183 HedEASFT (maxmimum contaminant level (MLCs)) 65

2 Pl gk,

S8R S A FEaArt olgk ol AP E National Primary
Drinking Water Regulationolx @AH AW 7|ES FF317] 8t FYsHE
E25YH 54 eL95dS AYgetes st k. AP o EA e AAT
TETEAYAEE AFsAY 98k AFER HlE R E HFEL60 5§
Febd#E e 21E wefol skt S8 pbd e S sk EPAVE Al

60) Tk, o] st SPCC ZR2 L AlfAlAel A85]7] witol] AYU7EA Aol A4 A85A] Fech a2y AY
7k A EGAE wek el AFsh ok o] v AsE AAEtL e Ae F2 AR AR Al
a1, kel FEE wE o] e AfelE ool wt AYE Aok FTHGWPC, Modern Shale Gas
Development in the United States: A Primer).

61) 42 USC 300f o]s} 3%

62) 42 USC §300g-1

63) 40 CFR Part 141

64) olw g FFRI W3t FFge 7AA] e LHdFES Torh

65) H]E 55 aEste] o]&rbsdt HAS Ve TF olfdte] eAT & e SdgFES Teth

66) 42 USC §300£(4)
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42 USC §300g-269% 3ol 2 75 33 455 Axgel tat 4%
9 #4% W AYAG U AYL Rojugeh o) F HAskel 2 FEL ARHU 7|
Enn qolw 2k €% olF YL A4 A4 FUsolol B0 @
A 557 F9 AN ol SHARS Fowol FF AFE AxTe] 3

of AAEY FHE AastiL ek
t}. Underground Injection Control

T&TdHg el Part C72) = EPAR stolw FAHES F¢ Aoz A
=879 AstrdE Red A Wgsta ool Fdst dddrS (Sole
Source Aquifer)S X 3538}7] $J3F X2 7389 A3 O]E} EPA+ o]&fst W&o
w2} 40 CFR Parts 144~148° o2& A4S ATt o]2¢] The
Underground Injection Control(UIC) Tf#|o]t}.73) o] f#|:= Underground
Sources of Drinking Water (USDW)74) 0] o} X|Zqt =31& Agtsro 24
USDW (5879 Astrd) ol falist 2xo] 4olA ¢Es 3= H24S 7HAa
Rom, F4 (injection wel) S FYEHE= A8} 174S WolEo]= x5 u:}
gt 6712 FYFor FEeta ok of7]elA AsFdolst “Aste] HAAE F
At A7 o2 FoEh[40 CFR Part 144.1(g) (1], o] A= =3 F44
o A4, RYHY, HAAF 281 £9eds x¥sta v Be FYEE o8&

7o Astadel et AA A fidel whet s rptofopnt Shrt

Class 1

= o] FYFE FARAL FAHA G A R B Q) B) B
44 wWukee] USDW obele]l ndl® A5 Faach e #718e 793
7] Wl o] FUBE A1 AR BAE L AR, o ot f8E2

67) 42 USC §300£(5), 40 CFR Part 142
68) 42 USC §300f(1)(D)
69) SDWA Section 1413
70) State PrimacyS 93+ 274-& 40 CFR Part 142, Subpart BollA +Asta ¢t}
71) EPA, Water : Public Water System, http://water.epa.gov/infrastructure/drinkingwater/pws/primacy.cfm
72) SDWA Section 1421~1426; 42 USC §§300h~300h-8
73) UIC Control 9A] ol PrimacyE H-3}a JATHSDWA Section 1421, 1422; 40 CFR Part 145). 5¢] UIC
Control Program& EPA®] 518 Wolo} alar, Golwtom 249 HPAQls Fojut=r}, vhof 5918 wkx X
St EPAS] Z2aso] adi2 JHch Mie) 7k~ ZO‘er FHstlA, UIC Z2a3E 7HAaL Qe -Zrt EPA
o FAE Fg Zaglo] HPFAINE HojWH=rHSDWA Section 1421, 1425). o]2jdt 5 WA 1 A X211
o] USDWE ouf BL TAbEkE o] A ow W= HS YFTlojof 6h/}(EPA Introduction to the
Underground Injection Control Program, 2003). 25974 4004 7N FolNA Class I FLEA 3 Primacys &
Halal gtk
74) Underground source of drinking water (USDW) means an aquifer or its portion:
(a) (1) Which supplies any public water system; or
(2) Which contains a sufficient quantity of ground water to supply a public water system; and
(i) Currently supplies drinking water for human consumption; or
(i) Contains fewer than 10,000 mg/l total dissolved solids; and
(b) Which is not an exempted aquifer (40 CFR 144.3).
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g Suel olstel FAEh AAl oF 65001709 FUHol FALR ek,

Class II

— o] FYUFL AFAANY AHE A gE qAE TSk, @IFAE
AgS §stel FYsh o] UG 7HE Wutge] USDW ofdfell sk,
EPAS Al wet F2 stolg ARl FAlE HEst=SE sk 42 USC
§ 300h—4757} Class 11 =g Ag&dch dA <F 151,00099708 F47d <]
A TH.

Class III
o] Folge 23 SehEd 2 gAY BRE AAE g W
o] USDW o}#fje] =gttt |l 21,4001 708] F917g<] Qi

Class IV
— o] FYAL st HrjEoly WAbs H7|ES USDWel| 52 1 $leo 5

etk of TP AW FE 3o A% 5% xeawe] dete] 57k
iy JX]QE} AA 24708 F4H o] ATk
Class V
— o] YA Class I~IVelld EFHA e e A4S 28 o
WA ow 7hg w@e Class V FYALE FallskA 98 AAE USDWel| &2
o Slel Fleh Zolx, A% A AxHow A&HE @k ok 500,000

Al A 600,000709 = A4o] )t}

Class VI
— o] FUAHL oAl EE A (sequestration) S 3] 2008 EPA
7F Agksle], 2010@ AAHP o, oA ##H FUAL §ict.76)

o, A4 A

S&FAAB NS EPAZ 3ol slubabgel distel 399y S deins
ek 9, oledd WAL FHe oSS A% M P Hx 5000
RolA A 2500089 AFS PR £ AES FYu Yk UIC
2% ARl A0d $ 250008 NS B Pt wor 2 4
WSt mele) Al ditle 189] mekA 3d elwe] ol Ra £ 9

t}.79)

75) SDWA Section 1425

76) Mary Tiemann, Adam Vann, Hydraulic Fracturing and Safe Drinking Water Act Issues, Congressional
Research Service, 2012. 7. 12.

77) 42 USC §300g-3(SDWA Section 1414)

78) & 15del 718 W¥E(42 USC §300)S {9k Ag-ols 9wl 50008004 15,000E8714] 9] E58 343t
.

79) 42 USC §300h-2(SDWA Seciton 1423)

o
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2. A e S&FARAHHY 7A -
Underground Injection Control

A3 AR el FUFE Class 1L TPl olel e #4195
g hag mden ol Ade] H5-ge Zslar] flate] Bolu fE
AENE 5ol Ao 5e Fsr] gstel ASHAL A

—h 12 rlo

40 CFR Part 144°]A 43tz = A3 UIC Class II 949 o4
2 543 A%, 9 283 A 7ES 2¥ska o, afA 94, de
Ao ol TR =2 AAE s AFHA X“O’er Aas A ES
st s XEsta k. olst A FEE AY, s 94 a8a F
A dE gE s nHANEE WEl casing? cementing LAVMAE 74
skal itk

1l o
integrity testS(MITS)] = ﬁi?}s}i Itk 1 AHARS Y& ?‘?J%LE—%’, FUE 1
g S #AFst, FYPE = AA ) AES FEsH

£ Zow F4Ho] gk

HEA o R AN EAs WEA cement plug®] 9A| 9} 74, =AEe] Hof
casmg«] &F, pluging®] oA v|E QR 3= HAE
€ =22 HfA Gl whepA o] Foj A okyt st} o] ©
3 F7F UIC 2239 AlgE ke F=of o] ato

sl @ A hF SEFFABAR A

Hatell A s AR gkt o2 st x}o]
FAHS A A Ao, IAL AT 9
“wol =" A AAFHA o} E YY) wolth, I8y 1997 Legal
Environmental Assistance Foundation(LEAF) & &eujuls=9] UICE 2 13]0]
& el webA /\ohﬂrfﬂ% TAsHA otHstE® I UICZE IS

EPAZL 5913 21 dsate=s a7] Sal EPAS ALY ot EX AR
So| Zuxeld SHrE Agee $Eol o@ms] wEe wAE Aoz

1989 epufulol A Qe coalbed methane (CBM) Fracturing operation<]
At oo 19974 11th FAR AL EPACA S S8 d g
Hell whe A4S RS WH AT 2000F 0 EPAE HA AAo wel =<
3} o] X]O}Oﬁ’“% ] gt A 18-S Hrbeke Aol 2o

TSk FEFA © AU 59 oux gaaza ose] 20019 &85

80) A9} 7k At ol FAERE ot B ouisie, olsjeld FRsic,
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e ALINE ek
ol A9 L A3 9
2 F7hA9l ekatapy

o rEE Stk S A EALst] &
2004 EPAS] A48+ QJ-EQMJ‘ solglgm e o8
A5 71xA opYdithE= Ayl & H Qo 82 o u}
of thet A= ol FofA A skt

2|

93l 2005 olUYAF A Section 3225 E3l] &
E|83) T3} Zo] AR IS Al vl A
— A3t ol s
(A) A& Lo 0”21]7} 4 ¢ ??J% Foto] f1AIskE AolH,
(B) () AFZFZAoE HA7IAE Tk A,
(i) A =2 A4 ﬁﬂ’\hjr Tsto] FokubA Ao weps A F2 A
A=A (HA7IEe A& TYstes A Aot

ey
sh7]el o] =siuk.

off

HelHol TS UIC 22230 diidelA A gls)

ols o] &gk
AnZ AGT FUTAM S W8] UIC 2] BAE W

L=
1 gAY, U4 ds
al

9] T} 84)

i

IV, §3&5232] E¥H(Resource Conservation and Recovery Act)
1. T Edde 5EEY U&

19763 f#3l=2d 2 5 (Resource Conservation and Recovery Act)85)
2 NEE 1875355 (Solid Waste Disposal Act, SWDA)&= 118, 3]
H7]=2 #Yel dste] tFa Aok 19843 Falisty 13l HrlE N
(Hazardous and Solid Waste Amendment of 1984, HSWA)2 & &2 ¥
Sde #ArE B9 8-S Asksta, Ask ;ﬂ’é}%ﬂ% #ekeli= Subtitle 1&
F7beklth. o)t e FalEddE 5ENMe Qe A% dAES HEE,
A7 2s #5stal oyx| st AAxtdS HESH, 7P%§Z sk fel H7lEY A
< A5t AY AASE H3S 7HA A ok ol 257l flste]l dAl faElE
APy EEWS 37k4 By 2 33 (Subtitle C — 8 #H7|E Zza9,
Subtitle D — 3’_55‘ 7|5 T2 Subtitle I — AsFAAEHT T2 73S 7}

81) EPA, Evaluation of Impact to USDWs by Hydraulic Fracturing of Coalbed Methane Reservoirs,
EPA-816-04-0003

82) gt 5 BHuAold Al ARE uhif dAZ ARgEE A UA A ¥3Eo] 9 BTEXZF F4%el MCLE
Z33b7] wjiol] USDWell Atisk A4 f9s 71xIcka Basigich

83) 42 USC §300h(SDWA Section 1421)

84) EPA~ 20123 5€ol TAARE Ak T tigk 7hel= 29kE THERITE o] Jlo]EeA EPAE HAA
58 3 AR AHESHE Skl FUHE UIC Class 119] $17k08 Zolob @itk st Qlek. shAut of4
7ol wahs TRt Fol9IAel Ha ek olFolAi glA gk AF el 201390 e el
t};  Permitting Guidance for Oil and Gas Hydraulic Fracturing Activities Using Diesel
Fuels—Draft:Undergorund Injection Control Program Guidance #84, 77 FR 27,451

85) 42 USC §6901 o]a} 3z(42 USC Chapter 82)
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AL e

FA =2 5EHY Subtitle Col W& 4 (40 CFR Parts 260~299)+
Qo 7EE AEAVA ol H7]ES thEE QoA FE7EA]T A AH

?o}b 74013}. Fal=d e SEAAA s e 8l d71ES A
of 2]~ H EAS 245 xEsAYLE fFEjst Hr]E 54 (RS, 71
52 é, WS4 =2 54)8D & 7HX a1 Sl Z- ot

oX, ;.: mlo i3

’

a8l H7ES AT A= ﬁﬂﬂ% By 5 l liiﬂ Y NEE 7
ofof sttt fall #HVIE AL FEl #AVIES HEE §7F §lo]l 9047t K
g 4= ok & AAE = ok wel 180Y). {8l HIZIES HAA A= 4
CFR Part 262.34°142] Q788 Fdle dAloA 8 H7|5S HE9
7F ol A% BAa & ZHolydA A ¢ k. fE dAVES AN, A
28 AgslE A4S RCRA &7} wolof &t

o @ 5 o

Subtitle CollA A &7t HAx, AF = AHEAA (TSD/\]’“)Oﬂ feRn)
o} ol st 7k AFAFEIU A, 152 At 7] A Ha o, A ERy
T 22 UREFERI A EVES 2 O}i’ AT FalEE e E”ﬂ‘ﬂ TSDA]A
oA f3ll #H7E F AN ES AASE Ads A AL A4S THA
3L QtH(40 CFR Subparts I, S).

el &= e -‘%tﬂ‘ﬂol A WMol =6t WE FE2 fall=d v
SEHE Al¥sta 13, ¥4 EPAE faledde SHEMY 459 AlgAs
o

B 50719 Fok Aedo] geaka ghrk.s9

E5a aglel Susl AgE:
A7)Ee eusAY, 5, A

86) Bl~E¥ EAHEHS F i
CFR Part 21.33914 %<& 31

87) watAdy} FAA w3 ZAL 7+ 40 CFR Part 261.21, 40 CFR Part 261.22, 40 CFR Part 261.23, 40 CFR
Part 261.24014 T—FG 3kl Atk

88) 40 CFR Part 262.34 Accumulation time.
(a) Except as provided in paragraphs (d), (e), and (f) of this section, a generator may accumulate

hazardous waste on—site for 90 days or less without a permit or without having interim status, provided
that:

ist, P liste} U list2 &7, 7} 40 CFR 261.31, 40 CFR Part 261.32, 40

(1) The waste is placed:

(1) In containers and the generator complies with subpart [ of 40 CFR Part 265; and/or

(ii) In tanks and the generator complies with subpart J of 40 CFR Part 265, except 265.197(c)
and 265.200; and/or

(iii) On drip pads and the generator complies with subpart W of 40 Part 265 and maintains the
following records at the facility;

(A) A description of procedures that will be followed to ensure that all wastes are removed from
the drip pad and associated collection system at least once every 90 days; and

(B) Documentation of each waste removal, including the quantity of waste removed from the drip
pad and the sump or collection system and the date and time of removal.

89) EPA, Wastes - Laws & Regulations - RCRA State Authorization,

http://www.epa.gov/waste/laws-regs/state/index.htm
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A Aelsks ojwg Jelw AgHth Fow fATAT SHE 4 PA
QAEE gt

£ 1% A5 A3 2ol st 7]+ (40 CFR Part 257)
Wy H71E vl tidk 715 (40 CFR Part 258)

/4 H ] 154 91 7]% (40 CFR Part 261)

H H7E DS e 7] (40 CFR Part 262)

J = A 8 (40 CFR Part 268)

- l #2] 7] (40 CFR Part 279)

— "398} ZgolYol th3t 715 (40 CFR Part 264—265, Subpart CC)
— AN&AFE A 715 (40 CFR Part 280 / Subtite )

— Ay} AY3tE 7]+ (40 CFR Part 266, Subpart H)

| |

40%4&%4

>~ob
O\ﬂﬂ

FAlEARY 5EYY AAFES 42 USC §692804 At JAch.909D
EPAL $IRFa Ao o8k 6“@“3%‘% g 5 o (3gdyEs gnrgls 4
$ol%= 2500089 HEFS H AThH, SRR diste] Sl I
25,0009 A& F73 4 9l O]Q‘r 7 1194 0 7 (knowingly) 35 7]
3 A gS Yukst FAede i & 50, 000=°] A3 st/ 2d W
ko] Ao Bype 4= Qv T 11 2183 9] (knowing endangerment) 2

A= 250,000% U]”P«] A7 15 m|uke] oS 7g 4 glow, uksy
27 Al AL HEL 1,000, OOO% ujqro g7 F7LE T 92)

:‘_I‘
ek
4>

Jut

H

a1 1o
M

1980 &-gerdniel e Bato] felBane ol AFHYL, o5
£ follane Sy suide C ol ol 1A Al 1
fol A, AN BRIE EEg, NS T3 0E WY RES T
9 7% shelnels WA .99 olg} g Ao Aso] EPAL &
A2 AT RAEEA g AR gste] oleld A/BES
ToEE Q79190 EPAE 1987 23]o] RuAE A&t 1998d 7€
A A& F8o (53 FR 25446, July 6, 1988) EPAT Subtitle C dfeofl»
Fol A7 B A FAS Fakel mEHA kor], olddt A/NEEL

J

iy

Flm_um*OrR:%LH e

90) RCRA Section 3008

91) USEPA, RCRA Civil Penalty Pollicy

92) oo} 3 frafEATY SHHS AVIOR stolg kil tigh &% 4 EPAS] oF-Eoldd gk &% A 5
S A7NE F AEE TSI K42 USC §6972, RCRA Section 7002).

93) Public Law 96-482, Sec 1. Oct 21, 1980. 94 Stat. 2334. http://www.law.cornell.edu/uscode/text/42/6901

94) Federal Register Volume 58, Number 5. EPA. 1993. Clarification of the Regulatory Determination for
Wastes From the Exploration, Development and Production of Crude Oil, Natural Gas and Geothermal
Energy. pp 15284~15287. March 22, 1993.

95) 42 USC §6903(5)[RCRA Section 1004(5)]
a solid waste, or combination of solid wastes, which because of its quantity, concentration, or physical,
chemical, or infectious characteristics may -
(A) cause, or significantly contribute to an increase in mortality or an increase in serious irreversible, or
incapacitating reversible, illness; or
(B) pose a substantial present or potential hazard to human health or the environment when improperly
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AW g9l Fo A ZEIOH(FAEZAE 5EHY subtitle D ZE 1)
Seto] TAR 4+ Ucku WAtk AuH O Subtitle CO A ALl EPAL
87479 BASo| Dol wAsE 34 Aeke ABs 590k

- 1. bg& 9 22799 s}

- 2. 2¥ Z2IOHES MAE] A 72 d3x

-3 Z4el WA Agol W@ A% A% Hx

s

| E&P #7]&e] @ EPAS] it 2L ot
g SHY #3 #H7lE dy 23 (Subtitle O) 2%
097 ARbH O E&P <9 dAVEES 2d4oR A
Age ], 723k gFo] fFAY SrEEol HA Y=

— Produced water (FAFF)
Drilling fluids (& 2-§-¥)

— Drill cuttings (#2944 &)

— Rigwash

— Drilling fluids and cuttings from offshore operations disposed of
onshore

— Well completion, treatment, and stimulation fluids (Z21-g )

— Basic sediment and water, and other tank bottoms from storage
facilities that hold product and exempt waste

— Accumulated materials such as hydrocarbons, solids, sand, and
emulsion from production separators, fluid treating vessels, and
production impoundments

— Pit sludges and contaminated bottoms from storage or disposal of
exempt wastes

— Workover wastes

— Gas plant sweetening wastes for sulfur removal, including amine,
amine filters, amine filter media, backwash, precipitated amine sludge,
iron sponge, and hydrogen sulfide scrubber liquid and sludge

— Cooling tower blowdown

— Spend filters, filter media, and backwash

— Packing fluids

— Produced sand

— Pipe scale, hydrocarbon solids, hydrates, and other deposits
removed from piping and equipment prior to transportation

— Hydrocarbon—bearing soil

— Pigging wastes from gathering lines

treated, stored, transported, or disposed of, or otherwise managed.

96) Federal Register Volume 53. EPA. 1988. Regulatory Determination for Oil and Gas and Geothermal
Exploration, Development and Production Wastes. pp 25447 ~ 25458, July 6, 1988.

97) D. Determination of the Scope of the Temporary RCRA Exemption
Based on the language of RCRA section 3001(b)(2)(A) of the 1980 amendments to RCRA, review of the
statute, and supporting legislative history, the Agency believes that the following wastes were included in
the temporary exemption set forth in the statute.; 53 FR 25454
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— Wastes from subsurface gas storage and retrieval, except for the
listed non—exempt wastes

— Constituents removed from produced water before it is injected or
otherwise disposed of

— Liquid hydrocarbons removed from the production stream but not
from oil refining

— Gases removed from the production stream, such as hydrogen
sulfide and carbon dioxide, and volatilized hydrocarbons

— Materials ejected from a producing well during the process known
as blowdown

— Waste crude oil from primary field operations and production

— Light organics volatilized from exempt wastes in reserve pits or
impoundments or production equipment

o83t H7|EE52 Subtitle C TAIZFE= oo7F A v & AW AL
Zo] 1A ZEE 0%]94?. HFEHA = 9k=t}98) Subtitle CEFE o271 © #H7]
2 o At Fo fa/mlaaE #J71E A d8didel 2 £ Sl dE
= E&P #H71E2 FalEAAE 5HY Subtitle D, g7 2dWAH, $4 24
LAY, SE&rbdAEY, FRAEAY T AEE s F Urh9100)

J

EPA?l 19889 A4l A4L the2 #H7les== vldgZ o FaiEd e
SR AR FAst v v #HV|EEY A EE 2E0]
oﬂgx‘ﬂrvﬂ S el #H7 Al 56 °

Tl Ed e 5EY A FaEIEel sidehe
2} 2-9-#r} 10D

— Unused fracturing fluids or acids

— Gas plant cooling tower cleaning wastes

— Painting wastes

— Oil and gas service company wastes, such as empty drums, drum
rinsate, vacuum truck rinsate, sandblast media, painting wastes, spent
solvents, spilled chemicals, and waste acids

— Vacuum truck and drum rinsate from trucks and drums transporting
or containing non—exempt waste

— Refinery wastes

— Liquid and solid wastes generated by crude oil and tank bottom

@
.

98) EPA. 2002. Exemption of Oil and Gas Exploration and Production Wastes from Federal Hazardous Waste
Regulations. http://epa.gov/epawaste/nonhaz/industrial/special/oil/oil-gas.pdf. October 2002.

99) EPA. 53 FR 25447. Regulatory Determination for Oil and Gas and Geothermal Exploration, Development
and Production. Wastes. http://epa.gov/osw/nonhaz/industrial/special/oil/og88wp.pdf. Accessed: September
2008.

100) EPA. Laws, Regulations, Guidance and Dockets. Summary of the Oil Pollution Act. 33 USC Section 2702
et seq. (1990). http://www.epa.gov/lawsregs/laws/opa.html. Accessed: September 2008.

101) EPA. 2002. Exemption of Oil and Gas Exploration and Production Wastes from Federal Hazardous Waste
Regulations. http://epa.gov/epawaste/nonhaz/industrial/special/oil/oil-gas.pdf. October 2002.

- 101 -



PART. 2) HIHEAIS JHY &3 27 9

reclaimers
— Used equipment lubrication oils
— Waste compressor oil, filters, and blowdown/Used hydraulic fluids
— Waste solvents
— Waste in transportation pipeline—related pits
— Caustic or acid cleaners
— Boiler cleaning wastes
— Boiler refractory bricks
— Incinerator ash
— Laboratory wastes
— Sanitary wastes
— Pesticide wastes
— Radioactive tracer wastes
— Drums, insulation, and miscellaneous solids

EPA= 19889 Al AAA A ik sgeld AFEddoms Ad-857
g E s "eleas Fet g5 A9l tste] SEsA dushAs sk
o). a2y dAEs= EPA FA] StollAd & uol 0131-1401 AT Ao Qa, A&
A AAeA AnrEel T wet FAE AP ABE Ee AF A4 3}
el Al = 4 540 CFR Part 261.6(a) (3) (vi).

EPA: HESE 3|5&S =o)7] fste 8 Aikres falEddy 538y
A EHH wFo] B wof Hr|Eo] ol WA fFIEATE 59
Subtitle C =2 Subtitle D 3}oll A A o o] OMa}i degdio), 19k o] Ab
S5 = A s AZLHES 1HIAY 22 A5 A FA- ] 9l
Al aholt), o]gh o] ALgH = ik o] 1 &89t %HFAHJ slell A
UIC =23 wab A QA vk gkek a7t 329] X%oﬂ Aol = <l
& edolel AFHvd, FalEd@y 5¥HW Subtitle D A wWE FE Sl
=

£ 4

i

327

V., TESHEHYY
(Comprehensive Environmental Response, Compensation, and Liability Act)

1 TEHF A HE

T A 102) = Superfundyoletar ¢H A Qledl, Hx 1980d 11€
11dell =T o] He st Afakddel aigt Aas Fdsta, 3%

102) 42 USC §§9601~9675
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o A7 A P Fast Edo] FEHAY =2 Aol A= E5el
tfst Frafst Ao ois@shs Foista gl o] W& Jﬂfﬂﬂi &zl 53]
H7E il #ek SxAE W 21 S ﬁ sta. 9lom, w3k EPAVE A4 ¥
of o] Qle AAA 1 A LS ZFAIskAL, EPAC AR g HlEE&
SuperfundZ %8 WHALS & Y= 53_’ Tl 1981~1985W7kA] 1699<d

?51—

7F A3 Ao FAEAY. 1986 FHAE A 2L AAsE H (SARA)
A AE e ket 23 =S MA Y=, T &S FHASE 3 JJr/‘ﬂ;q
sk #438tal, SARA Title IIIZEA 5% W<kl Emergency Planning and
Community Right—to—Know Actg #|A43}= 7o)t

FaaAdg 2y F 22 +% B3 7440 CFR Part 302)& w3t f3f
=40 Harvlsst o ol fEo] e AS I AAEEY #EAR stolw
National Response Center(NRC)ell HislE= sl QIth(42 USC §9603(
a)103)), Ejlﬂ“ff} oo FE¥ =7 W}F/} E}Ei, 40 CFR Part 302.4 4]
TS Utk FF RIE EPA 52 5, AW adsdss 7kl 3483 9
oj-g-o] 7HAlE T}

TEA NP tide] He FAllEdS Fal=dde 58N A=
AR P oste], falEdde 5EH Fad =S is:}o}oﬂ SRR AL
AelA A48 B4 9 FaedE4[33 USC §1321(b) (2) (A)10D], F3Hsh
Aol e Q4 IehE, @?}%, |d = 1 9 2442 USC
§960210%), th7] @A HelA #gst fF3l] LF=- (42 USC §7412100)),
FafsterE A # 8 ¥] (The Toxic Substances Control Act)ol]l g+ 133t
st setEd e £3ES 242 USC §9601(14)107],

EPA+= =711 341 & [National Oil and Hazardous Substances Pollution
Contingency Plan(NCP)108)] el X st Axfe] wet Fall=d FEo ul-&s
t} (40 CFR Part 300). NCP= o9% HAE gdHsty, A3 A=A +A
9 AFAA, BFAe dAuy] 5 YsE A i8S £3ska Atk EPA«E
FallEde] EAstE A4 & B_Zﬂé TS FAE dHolHMol AR kAl
glom, dAsE AT o]l HAh= A3 $ 3 [National Priorities
List(NPL)Jell 7]Ajgtrh. NPLel| 7[A=™ A9 BE &A= 554 Ashzx 9]
thato] Hw o] HEof 7|AE AAvto 2w | §x9 717} stEEtngE A
= ZNAEA GEE LA FsE AAs|E stk NPL2 @A o=k 1,300
N As Egetar Qi

ol9} g7 FestAYAHL 71534 A (Removal action) ¥ E-F+% %] (Remedial
action)olgt &8+ A=A E A Aok AFAA= A o2 77t

103) CERCLA Sec. 103(a)
104) CWA Sec. 311

105) CERCLA Sec. 102
106) CAA Sec. 112

107) TSCA Sec. 7

108) 42 USC §9605
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g getoln], o 2A} @AZAE A7 i e FE Gl A
Al ARAANA BE AAeA AdIAAE ol Jasen s
Zolth[42 USC §9610(23), 40 CFR Part 300.415]. ZA = AA A 9}
© uel ad9Aow 47170 g, 29xe)e og?m H3g 2Ao
2 33 3tk ol NPLol 528 Ao 7] Za 0] $Hwgle] ufe} 1AzA2
A A E= Aotk (40 CFR Part 300.430).

THEAAN NS Fal=sdE Qg 2R e A JFo AslxzAn] G A}
£37] 95k Yo w FAEAN-SAE Y] F (Hazardous Substances Response

Trust Fund), & SuperfundE »}#E3FE (26 USC §9507). ©] 71&<2 1980
d gdxe 169 gy =, ﬂ:¢Tw875%Llﬁrﬂﬂﬂ&zrﬂ gy, v
A 12.5%= A E o Alof A Xl 1E] E 5 SHQlt) o] % 19864 ell= o] 7=

859 dejZ FAHUL. o] 7|5 Trng ARG Fek FHo o FEA
B €2 AF, fERAL HiEFE 3t xAxAo W3t J&] Ay FHriu &
Az HGE st AW FHRe AEH] L, FalEd wEel dls ﬂ
QAZA 55 Qs =273 v g SO AFSETH(42 USC §9611).

o\

FEAWAYL EPAZE AYPAAR stolF AsxA s ATHES

FAst 9om, ol#d yHAYHS pojH o 3411}6—}7414
%%—%%MI425mmgnth@ﬂﬁ o 5 =
9710o] £9l e 8E AR 4 ATh 109 wa g3
;ﬂmwmoﬂﬂ] SAE w1 g9 3uj7kA o] AW A s
1100 o] 9} §7] EPAL FERAUAY 4 AT 5 g o
%cﬂP FAEEA SNEY 9 250,000% wRke] Mg Fi)
, SIRE A7 241 A9 500,000 wRke] HFS H T
WowRke] Aol (23] o]l Afel= 5 wwke A
112)113)

F{N o%
) ot

rir g
_O‘l_,
=

o ok i 3O Ok of

, S

}F
]

)

o N
)

A

rﬁi'

ﬁw—ﬁLﬁ
—E%ﬂn
o
N,

- O RN
o b1 O o o o

18 Mo
tlo

-z

B

e

4

ki

;O

S lo

2. Aol A SFBENAEY A

T A AP = 3= 4 (hazardous substance) 2] FoZHE E7F
Alejete] g =dS FEEAFUA[Y  rAlelA AT ATH[42 USC
§9601(14)11D]. o]2fgt o8] EAF] AFEF & 3 242 5

109) 42 USC §9606(CERCLA Section 106)
110) 42 USC §9607(CERCLA Section 107)
111) Title 189] 740l wa} F-ubelt}, Title 182 18 USC §3571% HFAegio] Hilo)u),
112) 42 USC §9603(LERLLA Section 103)
113) THANAE L ARIER stola Hdol A4 HstxAs 873 & %S 8aka Arh42 USC §9659).
114) CERCLA Section 101(14)
(14) The term ‘“hazardous substance” means
(A) any substance designated pursuant to section 311(b)(2) (A) of the Federal Water Pollution Control
Act [33 U.S.C. 1321 (b) (2) (A)],
(B) any element, compound, mixture, solution, or substance designated pursuant to section 9602 of this
title,
(C) any hazardous waste having the characteristics identified under or listed pursuant to section 3001 of
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A9A ohst RomrEe] oY), WAkA, WAZRA oA, AFE HAAA
291 ARE AHOFsR B4 ZFAC 53] AR AnsoR T3y
ot WA T FFVAUNAY ¥ A B 5
B4 A% 250 A oF FrhEAY &
b FAEA G @ elglel Agwh o9 e “Af wd
ol E£RBAN A 23 pste] trks] FoF o 9lo]r

o|% <lsle] EPAE AFAAAAE £dAEs T8
of = AR FAY] ofHA =AY ®EeR o]Hd =
T, AU A FAs s drh 2dM FEeE WA e

His oA Adrks At Ay gaold df Fe Akt obd e
A AelN Fotn Y FAEAo] Husksd For fFWE A¢ow 4%

Hot

VI, I AA S 2 AGFH9 & dH
(Emergency Planning And Community Right—To—Know Act)

L AFAAY R AGFR1e] & Ay e

19863 +HHAE MY D AA3 H(SARA)S Emergency Planning And
Community Right—To—Know Act(EPCRA, SARA Title III)116) &
Aot ahAAE W (g5 & d e AY9ALs| 7t gheEAd
Aol it R HEstr] EA sk, F 52 AR o sehE
A5AHE ol AdE FHste] g = AEF 37 A3t 585 711 ok
A AE @ A5 & @8y stellA T+ A5AHE ds 5
ZA3s}sta A 715AE A8 $19¥938] [Local Emergency Planning

the Solid Waste Disposal Act [42 US.C. 6921] (but not including any waste the regulation of which
under the Solid Waste Disposal Act [42 U.S.C. 6901 et seq.] has been suspended by Act of Congress),
(D) any toxic pollutant listed under section 307(a) of the Federal Water Pollution Control Act [33
U.S.C. 1317 (a)],

(E) any hazardous air pollutant listed under section 112 of the Clean Air Act [42 U.S.C. 7412], and

(F) any imminently hazardous chemical substance or mixture with respect to which the Administrator
has taken action pursuant to section 7 of the Toxic Substances Control Act [15 U.S.C. 2606]. The term
does not include petroleum, including crude oil or any fraction thereof which is not otherwise specifically
listed or designated as a hazardous substance under subparagraphs (A) through (F) of this paragraph,
and the term does not include natural gas, natural gas liquids, liquefied natural gas, or synthetic gas
usable for fuel (or mixtures of natural gas and such synthetic gas).
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@ A 1 A Lol A} A5AHCERCLA Sec. 107@(1D)], @ S84, 2984 22 99o] &7
HE Aldel| 2 A4 Azl ALY AGACERCLA Sec. 107(2)(2)], @ L Ao fajZdo} 9
998 E7)8 AL AFe AHCERCLA Sec. 107(a)(3)], @ Sa|Edol} 984 52 a3
27} EFFEATHCERCLA Sec. 107(a)(4)].

116) 42 USC §§11001~11050
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Committees (LEPCs) ] & AW & Zo] = = 1134 s 93] [State
Emergency Response Committees(SERCs)] = ‘ﬂg Al FHA}AeH42 USC
§11001(a),(c)11D].

adAAE 9@ A o Az e wE A (40 CFR Parts
350~372)= 54 sEAs Adeta delsks Al tidk BaeyE 47}
2] HY = ﬁl}\g sla 9itF118)119)

— 42 USC §11002120%= SERCS} LEPCeAl Al Ao A&=H <k(threshold
planning quantity, =24 A= AT A&d=H) S A+ F3] Falfsh %E‘J =)
tste] dElFEs asttt. =3 falist 542 gAES} AgE 2 40 CFR
Part 355 Appendices A and BelA A8 sta dtt.

— 42 USC §1100312D2 Z} LEPCZE 3loi& H]AAES H]"?‘E% Elg=
H A 22 AlE XHL ‘4101] N AL, S8 g
AR, A 254 2 & 32}7} upetof 8 W dAt T

— 42 USC §11004122= AJ4do] SERCS} LEPCeA C A
A 52 EPCRA % 53] fralldh &40l Rirtssh & zﬂré}fﬁ =¥ 4
of TAetESE Qg

— 42 USC § §11021, 11022123 += 33 3}8-E2 (Occupational Safety
and Health ActellA Fd3stal eh& S48t s xdsto] Basta e A
AR sleyF SERC, LEPC9 A9 2waAe] &2 obd  do]E [Material
Safety Data Sheets(MSDSs)!124)] &2
Qg oldd ARe A9 AHV) et fFEALLA o
T Stk

— 42 USC §11023125 5A3st A|M(SIC code® T-i%
e gstEds Ax, ﬂﬂo}ﬂb} AVESHE AAE Eelkth 23]
sl HIAME AFSEs Q%) o] HiAME 54 88

v &S x2deta vk EPAE oldst A8 E FNFCE
Toxics Release Inventory (TRD) 2 A} = 3}5}¢] Eﬂf&‘jr

Ao gl

rl
i)
> k

AFAqA R 8l A & Aol Al watA Alzd Be R
1710] Oﬂﬁu]mi H3Hkz] ok= 3 A og Az 4 9t}

117) EPCRA Sec. 301(a),(c)

118) EPCRAE ZAI @ w’4AI2(§8301,303), @ vIH& S3L(§3
312), @ F53eEd 255 Hal§313) o)A 4719 Fi
o] Bae]F R qfAE o] vt

119) EPCRAS] Hiuo|F-& fralEde] WEo| EPAZL Aet ¥t 27y o5 z7sle]o} it}
EPCRAZ} A3t W& 4oz S| A spill), MAWleak), &2 A pump), =AY 8- pour, empty),
Hﬁéo}ﬂb}(emlt) WA dump), FY3-Anject), F3kA K escape), Z=MEA  sAU(each), F7Ish=
(dispose) A &< 340 CFR Part 335.20).

120) EPCRA Section 302

121) EPCRA Section 303

122) EPCRA Section 304

123) EPCRA Section 311 and 312

124) 3stEdS bl AHgstar 4?40}7] et dast AHE 7| Sheet. AXAE, AFW, A&7}
e Fo, AL, ALRAlY] SEAHAY Tl 7= stk #8HEd 5 FF Data SheetZhil® $h

125) EPCRA Section 313

300, @ AGAE] & A FHE AT LuE§3LL,
o FA¥] i, 7k FRe A e

4, #

loz
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olglgt W5 Ao E ol3ysA ofYst= A% EPA~ Oloﬂ ek 3
AHEE 2 5 den, olyd WHE FFeA ofdste A ANd ©
25,000 w%ke] WS FapiA @t Ee IERIE SHA oMffP 35l 4l
gkl ® 25,000% W] Hae, 23] &2 AKste] fnksh Agols 9w
g 75,000 w|vke] WSS Fawbet wheF 398 52 HA S vk 3 fJRkst

S-ofl = 25,000% wwke] W 52 2 wmtke] Ao A A "F(AEA
4% 50,000%= mWHe] W5 & 59 mRke A9). RuoFE o]fshA| X

13 1

BF-el= 25,000&9] Hag Faet120
2. AFAE B AFAAAD L AGFHY & AW FA

Aearde dAl =54 SIC code? A]Ao] wld  Toxic Release
Inventory (TRD o] A 384 ®HuME A|Estojol 3= RS Hidt 42
USC §11023° we} TRIC] B Zo] Q75X O}LEH??) ol el <8t
of o e= AFE Ao] otvel, EPAZF A {4 -5 TRISteIA Hiud 4
=7 slvbar #dstel ] “ﬂ%‘ﬂﬂr(oloﬂL AFF=d 7 "Ax o sdshA
A=t ol % ATh. olgfdt =y & TRISHNA Q7%= AR fFfES o
nl s ALY Fo dH e Busta i, O ARe IR Qleto] AMEAY ¥
M=) ks AR el 7] xstar itk Eg w3 AR AHZHFEOTRI
B7b oA HH olb 7)€ EPAS] Bl A|A®E vhulAd S 9lal, EPAYE O
E5Y gu|gles JRE FEHIE o8 Aolghs AX ojdst =g <AV}
Han k128 gy AfA]do] 5 sEEAS 5SS oF o) HastAY
Abgshe AF9 2ol FuAAE W A5 o Aol Fsta e
O B o5o] o] == %‘—oroﬂ% ol Iz ALsoe] To wE ®Hi
o5 FeEirh.

42 USC §110049] tAl= AFAFS ol" fFEolets dAst & dod
Hystolop g5 ometal, o] 1y sh AfAFo] FFFA YA AF KA
oflel®= A= vta et 1y o}v} AtA o2 AdrtA ArAAEL 71
wHAAE W AgFRe o Ay F T8 fElst 247 a8 SR
o = A %sz AR 4 ANFUAAE 9 A5 & Ay B o
o EAS Ry getiy stuEte Gty Zo] kvl gl AR &
Aste wAte] ststEd 52 FaIdA gAY o] Falsttka skl ok o]t

#Hete] Aot FHEHA A= FEo] BASA HAE FAE FA

126) 42 USC §11045(EPCRA Section 325)

127) EARTHWORK, The Oil and Gas Industry's Exclusioins and Exemptions to Major Environmental Statues

128) IOGCC, Review of Existing Reporting Requirements for Oil and Gas Exploration and Production Operators
in Five Key States, 1996.
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VII, 7] 2 €4 X ¥ (Clean Air Act)

L 7| 9AI e yE

7l e Ay 1 N E

o [e)
hoy o=
A49% AL WeH] B HAS AN At o

IS
A7171 $18ke ﬂ% 7] 7] L.
AYAH1292 6714 EfolERE FAEHO lom, EPAZR stola H=F<Ql di7]
Aol tigt 7|F=S FHstal, EPASE T2 stolF ol J|Ee vekdt Fus
FalA FAst JBstEE sta ik 7] e dwi A el wel B AIEES
9 t7] WE 21S TFEsn A= HUME Aofopwt shth Fof X FH=
7] edwdA e e A5 A5sty Fysirh 7| dWAH A= 40
CFR Parts 50~99°|4 t+3d3ta it}

7] e A el Title Io] WmE2W, EPAE dARSIRA, |, olabsid A,
=4, 9F, olAbstEy e 540 edEAY dATAE Q3] fst] o
t] 7] 87 7]+ [National Ambient Air Quality Standards (NAAQSs)]1E FH3sl1
(40 CFR Part 50)130), wj 5ywict AlAafete] 2 dstA 7R shek[42 USC
§7409(d) 113D, olefgt 7t e AEArHte] NAAQsE THAI7I= Agghs A
& 29 (attainment area)oletil Agsta, Z1#skA] st A oS wEA
29 (non—attainment area)©]2tx At} AA 9Fo] tstol= 1009717}
de Aol BHEAL tistels oF 709071 A o] wigA s}

USC §7410132 2 & 44 Eq] U%E‘r 7t F drledds gelstu AW
714 e ?——?0}7] dstel Aast AAFS AAstr] fst = o] 74]
[State Implementation Plan(SIP)]E 4H3}o] EPAS %<& #

t}.133) 7z} F= SIPE o|dqElr] 9 sA SHD‘r th71d A A S [Air Quahty
Control Region(AQCR)]°] th7|8A7|+S =5t =A o5 d4sha, 134
T2 O7dE fASe AYdAe Ui AZE I [PSDEEH
(Prevention of Significant Deterioraton Program)]-<, Z12]38}A] o}y st %]
o= NAZZ T3S A3 st}

Title Ii= T3t EPAR 3tola 543 4k &7 8=+ AEF W
A lEds ot Ao or FAst wlEV]ee AarEAad AUl
Source Performance Standards(NSPS)]E $H3 == st t).135 o]

I

H
[New
7=

15

129) 42 USC §8§7401~7671

130) aAwth7]8kd7]1E)= Primary®t Secondary”]&©] it}l. Primary standardse &8¢ A7 (public health)S X
F3l7] Y3t Fo 2 H|L-S uHsHA ofysta A XJHE} Secondary standardst 359 2| (public welfare)E
H33l7] §3 71Ee R duk o ulg/He] A4S Fle] AT [CAA Section 109(h)(1), (2)]

131) CAA Section 109(d); ©] 71%& ti718749 BHAS 3t Azl 713+ o] dAdstejof aF Zx ¥ 344
Ql wlE7])E2 ofyth

132) CAA Section 110

133) CAA Section 110()(1); ¥k 57} 5= oA G S AEFHA o aiAY, 5el& B4 3kl& 4% EPAE %
o]8 7 &l (Federal Implementation Plan)& &33lo] A&} CAA Section 110(@)(1)]

134) CAA Section 107

135) CAA Section 111
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Q1A v A AR of o] ghglel,
FEAE geglol, S WFE] S3H= zlold wE thido] vk NSPS
o aw aleld 288 5 ot 2@ BA Jl%e 71223 Fa 9540
CFR Part 60).

>
(LA

Title Iel  wepd EPAE 54 fallti7l| .9 E4 [hazardous  air
pollutants (HAPs) & &Alst7] f18te] A8z Fdd 7] A 3l o
71299  wlE7]+[National Emission Standards for Hazardous Air
Pollutants (NESHAPs)] & F§3stal st 42 USC §7412(c)130)0A =
EPACIA 188712 HAPsE HEst= wl&9e 555 =L s AA8ta, ¢ o
ol7} ot FFe] MEdES TASES ot vk RS viEd 9 7]E )
=9 EFel dste] ALHe wEes HdE Jbes A 7
%" [maximum achievable control technology MACT)]el| 7]%3Far It}
MACT+ H]§3% t& 8455 1#ste] HAPsE &S gt s a7+
A& A8 A% BA7IEZ Fol¥th. NESHAPst= MACTE Z; viE ol 4
SA Do z2H G ofolnt st} AR LAEH WEY (FEY FASH L,
AYFo® 7t7ke, A 715 s T8k slolth & sl mEd e R 1k
ArH(40 CFR Parts 61, 63).137 ol&sh Al o5 /ME4cr wd
sk AN HpAowmE WS o 54 4SS WESE AR LPdE
FH 359 kS #717] $18 Aot

R o

CAAZ Title IIE &2k EY, B4, Hid7]e}l &2 olF HjEgel 284
oo A wE WA R, AsA o9 FA4717] 5ol EPAVE olsuEdS

Agt7] $lste] Abgshs Ftoltt,

Title IV=-A+& AMHIE TAaA7]7] $13E o]abstatal A4LAMstES] wjl& X2
ao g AN Qlth oA FAAS AYs|Atoly | wjEdulu] Z 2 7
I 23t o] it}

Title Vi t7] @A el wepy FAEE ZE ‘T2 wEd” o g3 &
Fel7tzrafor AEln. F= EPAS AR Ao BtEF SR
JFs S Ao Fo T2 o] EPAS] F1es Wow, 7k s Tt
W ska Stk

Title VIE & 4 sptEde] Ax

ol

A

a2

o7 FaA7I 15 AT

136) CAA Section 112(c)

137) o] Z23o] HEx = 2999 st CAATE Section 112914 tf-&3} 2ol AHelstar it}
(1) MAJOR SOURCE.—The term ‘“'major source’’' means any stationary source or group of stationary
sources located within a contiguous area and under common control that emits or has the potential to emit
considering controls, in the aggregate, 10 tons per year or more of any hazardous air pollutant or 25 tons
per year or more of any combination of hazardous air pollutants. The Administrator may establish a lesser
quantity, or in the case of radionuclides different criteria, for a major source than that specified in the
previous sentence, on the basis of the potency of the air pollutant, persistence, potential for
bioaccumulation, other characteristics of the air pollutant, or other relevant factors.
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WES Astgozx J5d &S B3str] fsk Aolth 156579 CFCE *
Sk5l+= Class [ =49 AAF2 1996 0 43 SA4 5t
7] @A YNk $IAte] et #A4E& =AY FAAES =55
qg A

W 4 glom, ool bl SIwrl § 25,000% vlue] 5

P ola, aojFo® gNksk zpeo| tfstol= Title 18 w
& wasAL, 59 vlwe 4oL R k@ ol gl A
A

A5-AH 2 NESHAPs9 X%]E W=t I As Lo HEYeR FEH A
é—goﬂﬂ HAPsS #AA1717] $alA MACTE A48T & @ 4fatsiel
A £ EE F2 HAPs:E WAl %<, og wiAl, &3 2«4 (BTEX) 18 aL
w2 e Solr},

ol Yate] NSPSi= E&PAIAC J3e F=ul, I 7]Fo] olelsh AldefA]
ARG E = ZEAERL, AREAY], AR AL, FUA R SAR SRS T8
b AEAl A3 e Aalo] 289k (40 CFR Part 60). NSPSol| & 2745
= 54 Aol fAE o] NAAQSY A&S wex], dFotsiiAzZz =
[Prevention of Significant Dererioration(PSD)]1397} # &% &=4]o] u}z} t}=
Al ALt

42 USC §7412(n) 140 A {452 AFde wheF NEHAPSO wagt MACT
Ay st HAS =5 A dow dAgetA] orysitta FAsta gtk
A3 2o o]yt o= A t?jgi stolm 71 G Slef| Al AR
| ¥ F UUE 20“19'1 = 3gil= Ay}

N

VIII, =7}%87 A A (National Environmental Policy Act)

1 =713 Ao yE

138) 42 USC 7412(CAA Section 112); A|%|Q1 $wkAbadol] uwte} o] Abo]7} 9lut.

139) PSDE NAAQSE 2A4ste] = AolA g7e] Aldg o=y diz]de] otstee A& WAe] Hfﬂ EAChe kL
Oi/‘i NAAQSJ o] He LUERS 9% o HESE T2 L9MEAS A 52 Jxdke A9 o
271538 HAM9 7]<(Best Availiable Control Technology(BACT))S 2183 A& o7&t gt

140) CAA Section 112(n);

(4) OIL AND GAS WELLS; PIPELINE FACILITIES.—

(A) Notwithstanding the provisions of subsection (a), emissions from any oil or gas exploration or
production well (with its associated equipment) and emissions from any pipeline compressor or pump station
shall not be aggregated with emissions from other similar units, whether or not such units are in a
contiguous area or under common control, to determine whether such units or stations are major sources,
and in the case of any oil or gas exploration or production well (with its associated equipment), such
emissions shall not be aggregated for any purpose under this section.
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1969 AFE F73 P AW A S SHA717] s 5718 4AS
Hote 7HE Az AW AE HEE T stuolt. w7taAE g AN T
wxe 3744 H7[Environmental Assessments(EAs)] ¢ @ 9SER
[Environmental Impact Statements(EISS)]E TN sostA A4 o
712 ojust FQ3 AWl Qo &S=517] o] AWFREI|Ho
= Ao it F_’Eﬂﬁ S sl Zlo|th(42 USC §433214D), =7}37
He AW FHH oz stofw 4 Akd A= QAste] Ao HA7zbst o

o}
flo

It

o ol of o9 ol O o | A
ot flo X oS O i @ flo 2 O )

7NAA A o5 wehstr] 918te] EAS AAstc) wkef @i o] 4lztbst

o] Q&S s H$, o dA% EISE AAsHA €k EISt A7 &
P&l td FAHsta g =o 5 vhFaL glojok atm gl gk oY
HasglstAY 9T = Qe FEAR] dijkel] #sto] AR AR W FFol
HE AFstolof dtl, EISE RE g A9l uors 2y, Hrtstojor sl =}
BN VEES 24 AP AR | g, FU A A= Ao w A
¥ tiete] AEE A ¢ glrh142)

Aol 19699l Ad=E A, FFEA AN AfF =S F]7tst
2 s J 3k A& b= o AW e e 9
oo A wjA = A ket 1311/} 2005 o|UAgAY F Section 3901432
r w52 "categorical exclusion"ol dFEFFE= 3
o g ‘Hﬁ 3t Axlof whel the Interior and Agricultural Departmentse] 2] 3l
A BNEEE g9l on, o]Zlo]  “rebuttable presumption"o]g} E# U}
"categorical exclusion" ZEZ<Q EA =& EISHT &4 & x4 Hal o}
Uzt 339 AokS FEsA ¢ki=th.144) "categorical exclusion"el| 3=

o
o
N

N
o
=

(o3
o]

-
a7
29
1

ar

141) NEPA Section 102

142) =718 3R] w2 dals A4 39AZ FREEC WA Categorical Exclusiond 0|8}l EAS S#H]3}kaL,
FONSI(Finding of No Significant Impac)s 2dsh= 7 =2 EISE &gt 2Mdshe 3ol Z13lolrk
http://www.epa.gov/compliance/nepa/index.html

143) 42 USC §15942;
(a) NEPA review
Action by the Secretary of the Interior in managing the public lands, or the Secretary of Agriculture in
managing National Forest System Lands, with respect to any of the activities described in subsection (b)
shall be subject to a rebuttable presumption that the use of a categorical exclusion under the National
Environmental Policy Act of 1969 [42 U.S.C. 4321 et seq.] (NEPA) would apply if the activity is
conducted pursuant to the Mineral Leasing Act [30 U.S.C. 181 et seq.] for the purpose of exploration or
development of oil or gas.

144) 40 CFR §1508.4
Categorical exclusion means a category of actions which do not individually or cumulatively have a
significant effect on the human environment and which have been found to have no such effect in
procedures adopted by a Federal agency in implementation of these regulations (§ 1507.3) and for which,
therefore, neither an environmental assessment nor an environmental impact statement is required. An
agency may decide in its procedures or otherwise, to prepare environmental assessments for the reasons
stated in § 1508.9 even though it is not required to do so. Any procedures under this section shall provide
for extraordinary circumstances in which a normally excluded action may have a significant environmental
effect.
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WY 5L the ) P14

—

. Individual surface disturbances of less than five (5) acres so
long as the total surface disturbance on the lease is not greater
than 150 acres and site—specific analysis in a document
prepared pursuant to NEPA has been previously completed.

2. Drilling an oil and gas location or well pad at a site at which
drilling has occurred within five (5) years prior to the date of
spudding the well

3. Drilling an oil or gas well within a developed field for which an
approved land use plan or any environmental document prepared
pursuant to NEPA analyzed drilling as a reasonably foreseeable
activity, so long as such plan or document was approved within
five (5) years prior to the date of spudding the well.

4. Placement of a pipeline in an approved right—of—way corridor,
so long as the corridor was approved within five (5) years prior
to the date of placement of the pipeline.

5. Maintenance of a minor activity, other than any construction or

major renovation [of] a building or facility.

o]#] 3l categorical exclusion& Mineral Leasing Actell Wt 3= A&
o} 7F~ &AL H ke Qjeul AL H T o]2 Qe A =2 T FFY A
2 374 G #sle] EA 52 EISHT X @ E3g3st AaE AXA HA
o}.146) sl Ho]l sk A5 okdsHA] kvt #dElr] YalA = Atk
TZo] J=AAEs HdA Uk 2005d o]Hel AL FalE FEF
B oyst s HAE A d=th= AS HoF Aol AT A F2 Ak F
Fol TAE AY7E 1 Ao el Asto R o]FojHa, e A
A AEZF BQ3s S5 RS AA HAh de]AQl Adstold dRtH o R =
WAl E 7t Azbsk S AR JEFS 7EH A E BREE AFSES Wit

IX. ¥H PHH =9 U5

1. United States Environmental Protection Agency(EPA)
7F 3 fAlSY 024 2] EPA
thekst s o] EPAR stols &9 14y A4S BESH] f3 545

145) EPA, Section 390 Categorical Exclusions For Oil And Gas Activities

146) EIS7} WAt slHEle % Scopinge ©]F9%t}. Council on Environmental Quality T3] w2
Scoping< EIS #H|Z 9J3Fo] Q7%= Zoju, EPA: NEPA Section 1029 whe} Aletel RE 5o tiste] o=
2-g3l=% star 9Arh46 CFR 220.4(e)(1D)].
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A A S o A e e e
FAS 28 S0, olela ks A 19 B4
sz Q% 2bol F7Hehev,
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HAE ol e ThaAe
MER dFYow 4o

EPAS 2004d A4+ FEEFA =0 9&te]  “Halliburton Loophole"#t1. H]

wuky Qledl, 2 ool e Al ATl AstA dEFE & A FEEd 9 oAy

7} Halliburton® CEO%17] wjiolt}l. 9 APEE  volr} EPAS 20043 A
AFAEd Y =7 Eﬂro}*’ AE7beS ol I/g4Ql Aol l"@r’\]ﬁ“‘jr

T 22 EPA A% HeAtExa O AT WHEd S Fa
A7y A= Oi‘:}i’ TS = Pk 14D

NHF\F
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Lt EPAS] Ftabafje] theh A= A}

2009 #7499 %Jpﬂoﬂ gk 9] AFES FAskal EPAS] bk
o Al AIHE I HAFIZ] AT W<l FRAC H<tol 9o3]o] AgtESich
2010 SAIAE datr A e w}EHﬂ n)=r 3k A& 937 EPACAl 4=k uh4
o S8 29 Atole] Al Ui HF AFE 2P ow 148) o] EPA:
2010 3€o] A5 AlZFh EPAS 2010¢ A &Y A9 W= 9t uha)
Hgo o] 2eHE AA AH(FHx A, FFEHAY T3, A oA
B Aakgel SR #e|, aela HIF AR Aok HEAE Edtshe T3

o1F WAL EFsm ekl

r*O

ofN

o] AT AT Hx HuE 2012 T2 gAY, FH
9k 2014 d 02 o= o] §lr}.150)

ERREEEEE

ot EPAS] MZ th7] A

147) The Newyork Times editorial: The Halliburton Loophole (2009. 11. 2.)
http://nytimes.com/2009/11/03/opinion/03tue3.html

148) EPA's Study of Hydraulic Fracturing and Its Potential Impact on Drinking Water Resources.
http://www.epa.gov/hfstudy/

149) EPA's Study of Hydraulic Fracturing and Its Potential Impact on Drinking Water Resources.
http://www.epa.gov/hfstudy/

150) EPA's Study of Hydraulic Fracturing and Its Potential Impact on Drinking Water Resources.
http://www.epa.gov/hfstudy/
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EPAE 20114 79 AGgAkejo] BAA7= 2o o7 oAEAS 71aa]7]7]
Aete] AR 29 mEY 71 2o e AEE FAE ATk AEL A
AE T st 53] *%Jr»ﬂoﬂ gt rgstal Ql=dl, olZo] ST E
E A gt Hxo AW dgtAelth 14 dAl Aol s A
W] oby sk AR *&‘ﬁoﬂ*ﬂ g, 3y f7] shehE, dAla) e wE g
Ao W3k 2AE E3eEta g D‘r. o] A= 2012d 4€ 179 HERH o=
EPA°] 95ty =¥ At} (40 CFR Part 63).151

=

rl

< W_TLXﬂJ ?t% &2 mid s E 7= 11,00070 o449 4 o 25H
7174 171 %%(VOCS)J WEFs 74«] 95% 7} A] 7”\’\]7] Aoz oist
al 2}5} OlFE A FAHOEHFE WFoE WEHE HAVMAE A5
o] “reduced emission completion" %8 " green compleuon"O]E]-I_’ ¢
2 9T WS AT oRA SR oR GAdd Flolth

=

2. Department of Energy(DOE)

DOES} 1 AFste] w=oy A 7|&d T4 (National Energy Technology
Laboratory, NETL) = bl st A2 £33t 9= EPASH 71WaHA
HAxstd A T3k S8t A g el B oladlE FXAI7I LA =]
4 (Department of the Interior, DOD ¥ ¥% o2 H&3}al QJr}.152)

2011 19, ®A7F~9] wEge] HAFAUxzAe] 9T Hrstr] 9siA
the Secretary of Energy Advisory Board(SEAB) W the Natural Gas
Subcommittee7} FA %It} 153) Secretary of Energy= 20114d 5€¥€ 9 9¢
3lo] 2011 3€o] 23x¥  “Blueprint for a Secure Energy Future"el| tjst
sHoR AAdAZTAAY FabadA o] HAVEA ALY kAT A ok
S MAsH] s AaRbE AdSESE FTh15h) o wet 9 eI = 90%‘
ol o] I}ae] ¢kAA 2 3AA oﬂ@t_@ MAE7 gste] HE o & 7‘7qu0]
2 ARy, 62 OMM] T5o td3 BAF S wosly] e ALAF
Abdell w3t Ajks #AdsteE Aol Ath15%)

_>.:N

Eﬁﬁm

9 HA7FA Aol Bt st Vfo| =gl A H TAE 2011d 8€ 18Yef vk
EEQPI,156) HFE HIALNDE 20119 119 18Ye)] Hx Q158 2 99

151) Regulatory Actions. http://www.epa.gov/airquality/oilandgas/actions.html

152) DOE: Hydraulic Fracturing Technology.
http://www.fossil.energy.gov/programs/oilgas/shalegas/hydraulicfracturing.html

153) http://www.shalegas.energy.gov/

154) Natural Gas Subcommittee of the Secretary of Energy Advisory Board: About the Subcommittee.
http://www.shalegas.energy.gov/aboutus/index.html

155) Natural Gas Subcommittee of the Secretary of Energy Advisory Board: Improving the Safety &
Environmental Performance of Hydraulic Fracturing. http://www.shalegas.energy.gov/index.html

156) Shale Gas Production Subcommittee 90-day Report.
http://www.shalegas.energy.gov/resources/081811_90_day_report_final.pdf
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59 olAAR S FRE=Y M 284 WHolA® ot} A AW
AN S gFES dA5ATE FIdr Foll Adsta le=d, 18st WY
S B3t v 15 7Y Vs FHE 7 Uy F9 UEES A Os
o] thAlst= Ao 7lEnkEol AW A A 1S wkgetr] fste] o sk

AR ZHoA B we Fo qAE A 5EAS wkgsty] witel A
FLAR] FARG EX ga84d F Jvh159 HA ARl tigt §rtE sk,
2= Wy JFAE AIse T JAY|HES 25to]le Fo Afele=
Department of Natural Resources, #NAHW|Uo}l2] 9o+ Department of
Environmental Protection, BJAFAF9] 7 9-ofi= Texas Railroad Commission

olth. oleld A AP o) Fi TrE Wg thFAT )5 fAbet,
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157) Shale Gas Production Subcommittee Second Ninety Day report.
http://www.shalegas.energy.gov/resources/111811_final_report.pdf

158) Natural Gas Subcommittee of the Secretary of Energy Advisory Board: Improving the Safety &
Environmental Performance of Hydraulic Fracturing. http://www.shalegas.energy.gov/index.html

159) Interstate Oil and Gas Compact Commission (I0GCC), Issues: States' Rights.
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TAE AAlska vk 16D dRbA o7 Fof AFtuT| oA ¥ 1t 9 g
= B8] flsto] Bad Zlo] FololeA o4 & e A = F
shal Q7% Bbrh162) Wb R G fAle] tste] iR FES AS =27 A
Arom WSk el tiE ARbA SAxFE 7L QlHh163)

Ee 52 927 7tad e &8t #957] Aol si7tE v RS 28t
A olefd s7bE 9%k A ele w4 9A, A, *d 5 ddEE B
< ARE Xt Qlojof . AAHH L olgd NI AE FFska S
A AEe AR SFGS GRet J=AE HESHL, weF dosttd 87t
ol e dFALE AAGTE B3 gFEe FE F&AEIIE & AR F ot
AE Freta, Aate]l FEHAS el Fds AdsA A4 & A= A=ol
Aee BAst] fletol FAY vE Ad"EEE AT AS a7 v v
T BT AdAEe] @A o o MER SEs T we] olE &
dofpet stAY A ER 57 A Aol B o] olF AEE F AT AAcE
Zlo|t} 164)

Te> 79 olg} 2 ZEIHE0] Theshst avdo|E §1r] St ApRA o
AHsH= 22 03S 7K 3199, The Ground Water Protection Council (GWP
C)165) = F9] UIC 22 13& AESH= L2135 7|11 Stk GWPCe] UIC HE
o gato], 9 o2 A #d g4 Tz 73S STRONGER (State Review of Oil
and Natural Gas Environmental Regulations)166)¢] oJ&lo] 7|8 og HEZ =
Atk 7] E&P #7]= g ZEase dist 5714 HEE I 290 g84
S SUA7I=d 88tk IOGCC(The Interstate Oil and Gas Compact
Commission) 9A] o]&sh F=2] X2 7318 HES Qlt)

160) GWPC, Modern Shale Gas Development in the United States: A Primer

161) GWPC, Modern Shale Gas Development in the United States: A Primer

162) olelgh 1149 gt ol Mol F:o] FHolA g § o, thgF} o] FASIAL Stk "SHESH= o
Wol AL HAPslr] Yokl HHE wek @dlo] JUF(DEP has the authority to issue orders to enforce
provisions of the Act.) (58 P.S. section 601.503)

163) olefgt 149l gk d= 78 Fo FHelA 2E F glom, vkt o] qpAstaL Sty “=&, A 1Ea ¢
5 ZROe 098 v 9gk Aotk gy FFeR Qg EXU A SOl Uik 22 SAHH” ((@) The
drilling, casing and completion program adopted for any well shall be such as to prevent pollution. (b)
Pollution of the land and/or of surface or ground fresh water resulting from exploration or drilling is
prohibited) (6 NYCRR Part 554) % t}& o]+ Texas Railroad CommissionolA] 2+& = gt} “93]e] 7AS
wtglol = A= Fo AREY AFFE 29A7IA EIY (No person conducting activities subject to
regulation by the commission may cause or allow pollution of surface or subsurface water in the state)
(TAC 16.1.3.8.)

164) ol¥3 A o= Louisiana  Statewide Order 29-b, section 105914 Z& 5 9l
(http://dnr.louisiana.gov/assets/OC/43XIX_June2010.pdf#page=17)

165) http://www.gwpc.org

166) http://www.strongerinc.org/
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WA AA AT ek FEO AR FAI RS T g
State Agency Homepage
Alabama Geological Survey of Alabama,| http://www.ogb.state.al.us/o
State Oil and Gas Board gb/ogb.html
Arkansas Oil and Gas .
Arkansas S http://www.aogc.state.ar.us/
Commission
Colorado Department of
Colorado Natural Resources, Oil and http://cogcc.state.co.us/
Gas Conservation Commission
L. Illinois Department.o'f . http://dnr.state.il.us/mines/d
Illinois Natural Resources, Division .
of Oil and Gas og/index.htm
Indiana Department of DV .
Indiana Natural Resources, Division http://www.in.gov/dnr/dnroil
of Oil and Gas
Kentucky Department for Energy
Kentucky .]?gvelopmgnt and Independence, http://oilandgas.ky.gov/
Division of Oil and Gas
Conservation
Louisiana Department of http://dnr.louisiana.gov/inde
Louisiana Natural Resources, Office of |x.cfm?md=pagebuilder&tmp=
Conservation home&pid=46&ngid=4
Michigan Department of http://www.michigan.gov/de
Michigan Environmental Quality, Office [q/0,4561,7—135-6830—8903
of Geological Survey 4——,00.html
Mississippi Gal\s/hSBSOlzféppl State Oil and http://www.ogb.state.ms.us/
Montana Department of
Natural Resources and http://bogc.dnrc.mt.gov/defa
Montana

Conservation, Board of Oil
and Gas

ult.asp

New Mexico

New Mexico Energy,
Minerals and Natural
Resources Department, Oil
Conservation Division

http://www.emnrd.state.nm.
us/ocd/

New York

New York Department of
Environmental Conservation,
Division of Mineral Resources

http://www.dec.ny.gov/ener
gy/205.html

North Dakota

North Dakota Industrial
Commission, Department of
Mineral Resources Oil and Gas

Division

https://www.dmr.nd.gov/oilg
as/

Ohio Department of Natural
Resources, Division of

http://www.ohiodnr.com/min

Ohio Mineral Resotrces eral/default/tabid
/10352/Default.aspx
Management
Oklahoma Corporation . AR,
Oklahoma Commission, Oil and http://www.occeweb.com/og

Gas Conservation Division

/oghome.htm

Pennsylvania

Pennsylvania Department of
Environmental Protection,
Bureau of Oil and Gas
Management

http://www.portal.state.pa.u
s/portal/server.pt/community/o
ffice_of_oil_and_gas_managem
ent/20291

Tennessee Department of

http://www.tennessee.gov/e

Tennessee Environment and Conservation, [nvironment/boards
State Oil and Gas Board /oilandgas.shtml
The Railroad Commission http://www.rrc.state.tx.us/in
Texas

of Texas

dex.html
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West Virginia Department
West Virginia of Environmental Protection,
Office of Oil and Gas

http://www.dep.wv.gov/oil—
and—gas/Pages/default.aspx

T tAlE 2 O FH499 g 2, TOoR QT FAYR T
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TN set=d TN

7 BpA o w o]fofA Al Q= T qfAlelH, o= A AE U X] T
Tol & AYHe Mo ERYH AFAaky ] AHA o 9]E AEwa g7
otk (40 CFR Part 372.23°4 Alratsdel A ARt o9& +174).

» Wryoming, Arkansas, Michigan, Texas West Virginia, Montana,
Louisiana, Colorado, New Mexico G4l g8t&2 FIl4tAE A€

P Texas BH3328°]4 Natural Resources CodeZE 7§% 3] Subchapter
S. Disclosure of Composition of Hydraulic Fracturing Fluids& F7}8ha, 1
of wel Y-S o8 FE9 +FA= GWPCE I0GCCE & # o)A 9
40 Bate] Femel ALgR FNEAL FHAESE o7

> Wyommg Oil and Gas Regulation Chapter 3 Operational Rules,

Drilling Rules & Section 894l F=4aafio] AME5H+= st 7ME9 2SS &
MeE AE 2

» Arkansas Oil & Gas Commission Rule B—19 Requirements for Well
Completion Utilizing Fracture Stimulation®|* % Drilling Permit& A% 3}+=
A2 3Fol s Hydraulic fracturingell AF&E+= W H7bs, AMHEHS 71 A4S
74_04 9

» Alabama Oil and Gas Board Rule 400—3—-8-03°4 F¢tuafeo]] A-&-5
© FA7HEY WS Rud S oF

r2
)
_Qu:ml
XN
ol
zi
ol
m{ E
kﬂm
re
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k?_;{_'
91
H‘&

olef QoA AuH FEAAE SR B & 21 AW, AY 18 F4

o oty Fol # }1 TAE 7 A Sl

> Mlch1gan4 A5 DEQ7} Supervisor of Wells Instruction 1-2011S %3}
of FARHE AR FH E9YAE slolF water withdrawal impact
assessments FEF I

» Texas HB3328°A % &RJAE stola I B NA AMEHE= &9
T FE sMEEE &

» Alabama® 7
— Alabama Oil and Gas Board Rules 400—-4-2-01°]4 7] Class II
Wellell 4315 EZ3HAIA A O, o] & a3 & UIC fFAlelA] A
A A=

-~
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— #AAolli= Coal BedsollA 2 FLaafo] thslo] Rules 400—3—-8—03°4
A

- ) FAglo] FLAHE & 4 9oH, ii) Coal Beds? ol&3 w549
z1o], 1/4 vt o]y o] ¢-Eo U3t HuME AEstaL, i) AHoz ety
Eolu} thE FARYe ofdEde nA A et FUMEARE AEE A

— Diesel Oil 5& A% E Coal Beds® F43fel HA7MeE AbEshe 2
= A
» Montana® 3%

- Permit to Drill& Montana Board of 0il and Gas
Conservation (MBOGC) 2§ wolo} gt

— FAIHE AFEE7] 9%l Drilling PermitE Al s wjo] 37, ARE
st =9 4 FA7HEY FRE AFAC IAE oF (Rule 36.22.608 Well
Stimulation Activities by Drilling Permit)

— Rule 36.22.1015 Disclosure of Well Stimulation FluidsellA] 4=$t3}ka) o
AbEStE Htes SAE AE oF

— Rule 36.22.1106 Hydraulic Fracturingol|4 #4345 AFgEE H$ 1
THol EHSAE HES 213 @ (casing, string, pressure &)

» Ohio2] 4%

— Ohio Revised Code Title 15 Conservation of Natural Resource %
Chapter 1509.04 EnforcementolAl et $4dF(material and substantial
violation)©] Q= B¢ TAEE S & F US

— Chapter 1509.19 Well stimulation®lX 435 A sl YA
Aol LAEA] e WAow FoduE sk, FAIAE A EEH]
Z 24417 Aol oil & gas resources inspectoro Al EA]sFoJoF 3}, casing
ol £l AT A5 olE FA Tt AT gFE ¥
» Pennsylvania®l 4%

- 20129 B3#% Oil and Gas Act §3222.1. Hydraulic fracturing
chemical disclosure requirements& &3t9] T¢I ol AMEEH = HA7MEES
TN A& 2

A= -
— 9] ¥ Chapter 23 Unconventional Gas Well Feedllx] vH]d%E 8= 7)
wal= 22 sl dAI feeE: UEE 2783 FA]o] Chapter 35

Responsibility for feedlA H]AF 272 7=z st g3ko] o] Sl= Ak
7} impact feeg F@3atoiof & 7%

2 GAx - B3] $3HA F
7hoEabae) B %
QAL HRAe] ol GALE JR3 glom, Setue @gAelsw o

t}. 1901 Spindletop gusher® &A o|d BALAE AAANA 7 2 AFA
AL F sty A QlE Ak Aok AlEA 2 E = vl E 7 Aol sk
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o W3k, BAlAE A AL Z1Ee Slo] AlAIA QD A EAke|t). Barnett
Shaledll A e] QG BAA AT v= Ao A3 AA7FAE 3= ol A=
A7F = et

AL7k27F 742 kel w9 Fask s Wil itk A "ARAeA A
A7k Aol A Srksta e A3 #-Ee] itk EIA SAlo] w=d
At 2o A ] ALt Ak s AA Aakge] 57% ZE|: 3
(2009). =S 2007delA 2009 Atelel ElARAA L] A UT7FA AR
80% °©1’ F7F3tth 16T A2 YAlAE nlo AA7kA Ak Fash 9T
st Qle Ao® Rl

IF ot
(1)_‘11

HIALAE A7 At FEA dEdoR 4oy AdAds BEushe
< Al A A A = S Aol Qloh. Awbatdel Aol AT WE f A
MA oz Higsta 9l 39l Rick Perry7F 10093 7F FAAS A uid
A, BxbAE 2] EPA 2 ARARE L] A wrdiskE U | Ao ® HQl
oh grtAeol A o E thFal e rAZE §ltke A1E 2008 8€ ElAbA
o] Coastal Oil & Gas Corp. v. Carza Energy Trust ApRAelA
‘Railroad Commissionoltt I ool A= FdoHfE FAlsk= o] 243
Holx ¢kt 11 ket Ao R Y ] Zeldr)168)

off MY

1}, Railroad Commission of Texas(RRC)

B~ o wel Railroad Commission of Texas(RRC)+= A AHY, Io]Z
gl FA Foll ek ARl Al #ES JFH A Q169 93] Esh
Surface Coal Mining Control and Reclamation Act, the Safe Drinking
Water Act, the Pipeline Safety Act, the Resource Conservation Recovery
Act, the Clean Water Act®} #Z-2 AWW sho|A 14 2 HaAAS 7HA 1L
Q170 7Ela YY¥3 = “personal and community safety", "AFAARY @
B0 #2)° of vjste] Aele] SIThiTh Al “Habxl o]l slalA s
9 AAA &S FuA7IE 2SS DT @ Adx A Qo 2y 93]
T B3R AT HE BoFd ey, 25|y ASH0% AAE JNEg
of A Aoz ®elt},

RRC+= RRC7} the Safe Drinking Water ActE 3=3stA #dsta Aot 5
A3k EPASH dRgith RRCE el S85ebdaelfe g dojys
EPAS] the]qlat 2t} EPAE 201049 129 RRC7F 7kA =2 g o)A st
gk Ao AR spge] $-Eo] e9do] RRC/F 158 HEdhzd A
Al FAsAA wEkd EPAZF RRCE FAI8HL S&td e & 15

167) EIA: Shale Gas Production Data. http://www.eia.gov/dnav/ng/ng_prod_shalegas_s1_a.htm

168)  Supreme  Court of Texas. Coastal Oil & Gas Corp. v. Garza Energy Trust.
http://www.supreme.courts.state.tx.us/historical/2008/aug/050466.htm

169) Railroad Commission of Texas. http://www.rrc.state.tx.us/

170) Railroad Commission Authority and Jurisdiction Frequently Asked Question(FAQs).
http://www.rrc.state.tx.us/about/fags/rrcjurisdictions.php

171) Railroad Commission of Texas. Mission Statement. http://www.rrc.state.tx.us/about/mission.jsp
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FHEHES HEaUri[42 USC §300i(a)]. EPAE A
Range Resourcese] tjsle] EAS sldst7] 93 S2H4¢l %S FHateta 4
FATHI72) AT S AL AS A Folal, WS HARAS] Apgle] @
FAsty AW 4F7F 4S5 Eue d9le Edeitta FstHA EPAS

L= WEs] vl th173) RRCE 20119 3€ 2 Range Resourcesoﬂ
oJsle] HEHE HAVFA 4L dg oo ofFw Flo]l Qlvtn HaEY
th174) o] 24 RRC7} FStatafofl oste] s = Aot 29dS AT %7t
A= Ho] g F .

o 22349

—°.~ Jm o 2

t}. Texas Commission on Enviornmental Quality (TCEQ)

TCEQE HAIA 9] slAsgHola, 139 EAHLE 2 %7153 AAA A
3 ABE A A7 AAALE WE e Aotk TCEQL o7 A% 44 &
AE hRa Qe olg Bo Be SN o Y5k F +2e EPACT

TCEQ+ Hd7tx =zto=r BAsts d7|ede Al fASHA oy skt
2010¢ 649, EPA= TCEQQ] w729 88 o9 Zzase 7L adAHa
FTEAT= olfE EEsth F oold =IO JdFREO R Qualified
facilities exemption rule< E“/\}iiﬂ 517he W2 AJAR tola 7] L9 HA]

HoA Qe Qs 2AES wEX dolt HEE 3] 7telgdth176) o]y st Al
2 Fo e 9 @A 7HL:loﬂ}\ﬂ_04 ) Zuto) ﬁxﬂgﬂ, MR A|A, A
]E—rﬂ P2y QAEALS JFAHA oA Hr}h o]g]d AL 9P EH HrEA|

Aol WAste] Qe "AtAo|A 53] A7 2 ¢ QU :zawr TCEQ+ EPA
ol gHdE wh?ﬁ] O}Hoh AW g E= Aol gutEA =5 do] "apAao] A}
Aol FdskA et FFFch TCEQ: A¥ES wAskA ofdsidla, d=r
20109 9€¥€ EPA+ 13671 3t &7 &2 gipie] Q= Aol 15| U
7@ AN S Feke s7ke FEFYH S Fdevt vty $A T 2011
W 7¥9 EPAE 9AAFE] B ¥71E At AIEAAdE Alaskr] $siA
BE 3AbEe] edd Hﬂgzﬂﬂ‘é 23k Ao Fo vty WPk 17D

2}, Drilling Permits System

il ASHoR SRS FARE AE ARTAE Byety, @ 7
XH%W%%JEE%%E#vMWI%&&ﬂ?@éﬁ%P%ﬂfﬂﬂﬂ o,
g Aekre] Sl oE Al Al BFelA o FolXn gloit, o]

172) The New York Times. Politics at Two Levels in Fight with the E.P.A.
http://www.nytimes.com/2010/12/17/us/politics/17ttepa.html

173) The New York Times. Politics at Two Levels in Fight with the E.P.A.
http://www.nytimes.com/2010/12/17/us/politics/17ttepa.html

174) Railroad Commission of Texas. News Release. Railroad Commissioners Find Range Resources' Natural
Gas Not Source in Parker County Water Wells. http://www.rrc.state.tx.us/pressreleases/2011/032211.php

175) Texas Commission on Environmental Quaility. About TCEQ. http://www.tceq.texas.gov/about

176) USEPA: Texas Air Permitting. http://www.epa.gov/region6/region—6/tx/tx001.html

177) USEPA: Clean Air and Air Permitting Milestones.
http://yosemite.epa.gov/opa/admpress.nsf/0/01990cda867a6107852578cb00588e80
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gixp oA A2 S St sk sAbEe P9 =32, AE, plug
back, reenterd] 7[5 £33 AHME A EsFojof FF 178 1L} Aty =23
As AalA BAHAE 52 F7tEIA7E LFE A= o 27 °°ﬂ7\}1’ TCEQ
ZHE “Water Board Letter"s Wom HU} 179 AHME HES & TCEQ

£ AAs e AT} §4 T e Al s ol W s
S e ERAE Bs AL A S S e S AN e

3 A5 ANE A, DA ARSE WAG TAY ARPHE A
S sk feh AL ER AEE AL AREE 29AE R
o) FAHE, S o4 AL APol A% e AL 29I @
Copn AgadhE AggHold A/1Es ARd 5 ATk AR AR AdA
Sy TS SEAC HAHE WE SE5AE o fdlo} dThae

"2 oo

3 e

gApagsl fAbebAl, 8 oA AgAae] edl dAE AXT QT e
Fol A Afarele Aol 2009e] HlTh Al Fh A%E AR F
Shbol 31, 70000707 W o] raFelA 22, 485w 9leh182

F&FE Marcellus Shale?] Yo &sl1, F8F9 YAE A YolF Al
o]of] 9l Marcellus Shale 7]%o= ©F 490Tcf o9 AA7FA7F vt
Itk 18y ARk o s E“/‘V\zﬂ 9] 7 EFE STl B3t A

o A
A ow xZAQ fAE 7HA 3 glor, vdE A7t F2e Qlo] dHRS
= 93 Fu a&49 AAS A dvha dEA Qo

== SR l‘@r(DEC) o] EPAQIH|, AF
AWM 7E&F2] AAXA 2 A
z|

g Z44717] & nEsa, SN, 445
ComAn g sAds dlews Eewd wAs: BHow Wil
t}.183)

G5olM A FA=S DECS # stell 3tk DECS] FEAAI= 57550

=

178) Texas Admistrative Code §3.5. Application To Drill, Deepen, Reenter, or Plug Back.
http://info.sos.state.tx.us/pls/pub/readtac$ext. Tacpage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p
_tac=&ti=16&pt=1&ch=3&rl=5

179) Railroad Commission of Texas: Barnett Shale Information. http://www.rrc.state.tx.us/barnettshale/index.php

180) Texas Commission of Environmental Quality: Surface Casing to Protect Goundwater: Am I Regulated?
http://www.tceq.texas.gov/permitting/waste_permits/surface_casing/surf_casing_AIR.html

181) Texax Administrative Code $3.8 Water Protection.
http://info.sos.state.tx.us/pls/pub/readtac$ext. Tacpage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p
_tac=&ti=16&pt=1&ch=3&rl=8

182) New York State Department of Environmental Conservation: New York's Oil and Natural Gas History.
http://www.dec.ny.gov/docs/materials_minerals_pdf/nyserda2.pdf

183) About DEC. http://www.dec.ny.gov/24.html
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X9 At S AR FEADIE S0 v AN A g FEA
ao Atg gEsta, olF AAL vl A ol 9ste] AAHow AA
st fAsts ddS A glrisd

A9 20 A, DECx State Environmental Quality Review Act(SEQRA) ]l
2 74 d7Fe] A5S fste A 4849 4 e 3 & A5
1%+ Generic Environmental Impact Statement(GEIS)E W33t} 185 2009
d DEC+ Draft Supplemental Generic Environmental Impact
Statement (SGEIS) ol Fstatafof dist a4 & 7HAkehS —%ﬂﬁoi*ﬁ GEIS ¢
HAE S A186) SGEISO| A j\?ﬂ% T dg dFeiLe () =9
35, () e AR77HA 9 B9 &%, (i) TEIFAE SAA717] fste] AR
He £28E, (v) 29 15‘%% A8 thF7] flete] AQEHE I W A4,
(v) AHE % 3 HAE FAANA AASEL AHREs= A, (vi) 39 7 F<E
‘:}TJ ol =&+ loﬂ/ﬂ =AM A FEF F oItk 20114
WFX] kel Ax SGEIStT oA HEAE ghar gith.187)

c>1_,,<

A 29 TCEQS #AF8H DECE A4l A 17 #4€ Bajol 04 23
& TrAlsta e, olEs S E—ﬂ/\P\J ﬁLxﬂEE‘r 74 B B o
AR FHe 2T du waFAd #IL 2HInA ot LIAAE
Drill, Deepen, Plug Back 5% 3}7] Y3t s|7IAAANE AF FJEALAI A
Z3otofof skar, o]} FAlel AltE = =E e AL Environmental
Assessment Form (EAF) & Zﬂ%é}CﬂOk 6}1:}188) 7L ZHo] F=Holx|,

THJAA AR, AFe A= FH, 74 T, =& A T, A EHE VI
74]«] T ol B3 JRE thl0}31 ST, 189) EAFE Al zfel| Al = 2#] 4 9
%‘r%‘@‘ﬂ Aol B3 ARE AFISLs Q7ska 9a, 13 DEC7F 844
FEI I A B FAAQ delE Brreta FEARD ARIE HQTHA o
= A4T F JEFE 190 Yt EX 9 BEA ARRS A, S W
w1 yol, B4 AR, ogA FRSEA, o] DA FRelA7L ALeHw
A e =] g AojE v & Uk

a

F7h #te] $5H e FET e shbs 20109 F velA 3o
e AAE QTSR Aol 20104 5% AShel wAlgo] Lok ol 3t
s, =4 3727 SR Aske] AT A% vAE dPoR Aste]

STl A N SR A AL BTRI o

184) Division of Mineral Resources - New York State Department of Environmental Conservation.
http://www.dec.ny.gov/about/636.html

185) SGEIS on the Oil, Gas and Solution Mining Regulatory Program. http://www.dec.ny.gov/energy/47554.html

186) SGEIS on the Oil, Gas and Solution Mining Regulatory Program. http://www.dec.ny.gov/energy/47554.html

187) SGEIS on the Oil, Gas and Solution Mining Regulatory Program. http://www.dec.ny.gov/energy/47554.html

188) Well Permitting Process - New York State Department of Environmental Conservation.
http://www.dec.ny.gov/energy/1772.html

189) The permit application form. http://www.dec.ny.gov/docs/materials_minerals_pdf/dril_req.pdf

190) http://www.dec.ny.gov/docs/materials_minerals_pdf/eaf_dril.pdf

191) http://www.dec.ny.gov/energy/1777.html

192) Coalition calls on New York state legislature to enact moratorium on natural gas development.
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(The Fracturing Responsiblity and Awareness of Chemicals)
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A WA FRAC et A1k 2009¢ 6€ 9¢ 1113 /]iloﬂfﬂ A
At zF A7IEN o, A= Robert Casey Jr. #Aw|Yols <
5 , AWl o= Diana DeGette”} A|F3F3i . 131‘/} ?J‘ﬂﬁrﬂx] x
ATk F WA FRAC Wt Ak AW ¢ 34 3 95 dsd dw
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http://www.earthworksaction.org/media/detail/coalition_calls_on_new_york_state_legislature_to_enact_moratoriu
m_on_natura

193) The New York Times - New York Governor Vetoes Fracking Bill.
http://green.blogs.nytimes.com/2010/12/11/new-york-governor-vetoes—fracking-bill
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7F. At A

FRAC Wgh2 $<tul& EPAC #&Z thA] 7P euxt kil ok FRAC
Section 2(a)=  “underground injection"®] "undergorund injection of
substances involved in hydraulic fracuring operations relating oil and gas
production"o]lgt= A E F7IE o 2N SE&FHd B F Section 1421 (d)
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A FHERAE FPsk e 9 E A AFE] A, Feo BE 7Y
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Mineral Lessing
Cormpmnies negotiate 8 prvate contract or lease that il friryenra 3 vt
com pensates the minemal owrmers. Lease torms vary and can contalin stipulations or
Mt Stion Measures pertinent (o protect varous resourees. (Several wasks to years)

.
Parmits

The operator must obiain o pern it authonzing the dolling of 2 new well  Surveys, drili-
g s, and attvar tectyvical mfonmation are freguantly regluired for & perm it apelica-
Hon. The s pron S pRanmit May FedLing Site Sinecific evivircnmsrrial =T ]
e Qs SUch 8% Waler Withdranasl or (rjection permits may alsco be feog e,
[ Senenran | nfessbos fea ricaraitios)

B=

Road and Pad Constrirction
o DErmits Sne recehesd, Fosals Sne constructed to acoass the wellsite. Al are
Constiuctad to safsly iscate e drilling Pig and Sssociatad Sguipmant during the drillfng
procass. Pits may be excavated o corlaie drilling fuids. (Several days o weelks)

2ritting and Complation
A GG g SIS TS WSl STl 11 LVEDIS TSVErs of SEeS pHie (Cailed SSSiTg) S Ut it
the hole and cermented in place o protect fresh waler formations. {Wesks of rricaratiis)

Hydfraulic Fracturing
A speciEily designed fractuning fud (s pumped under High pressune infe the sfale for-
muﬂcri T Auicd consists prmarily of water along with & proppant (usually sand) ard

206 o fess of cherrical ackditiveas. TS procass creates fractures in rock desp

wrferg rend that are “propped! open by the sand, wiich aliows the natural gas to fow
dritca trer wvesll, {Cays)

= __ 5

Production

Dracres Hres wesl] is placesd or prociaction, parts af Hhres w.*pad thiat sres fics foarhgesr Hisenchod!
Fear Ffiines cypresralions are rexclsimescd Thie gas is brought up the well, tresaled to 8 Usssabie
cardition, ard st te racket,  (foterim Reclam ation: G‘Ws Froduction years)

= pradmfm usuaﬂy dsc.r!nes e The wears, O Sy & W
witieh i s operation 1o , reEsEEr el rsiritEien e el K-_ar e pLIpOSES G inoress
irg or resstoring prnduafm Ma..mp:s s may e g T v Hhee lifer of @ vl
(-S-svafal daps tor wesles)
e
P, ard Abandorm

Once 5 Well Aeachas [ts aconomic Mt 1 is plugged and abandoned acoonding o Stats
Stardarcs. TS disturbed sreas, ncluding Well pads and Sccess reads, are reclsimed
bmczke Py Brer risatives vesgeslaticon: s corfotirs o for corrcditions resyliesstendd by Hhes sorfaces
e, (Reciamation Acthty: Days: Full Restormation: Years)

from Modern Shale Gas Development in the United State: A Primer

1. Seismic testing 5-& B5fo] A7kxe] 94 8 REw Fo T HolHE A5
2. dole] B ZE e2Eg melshe] 2347 47
3. 0w #BW U f4e w37 A

GAo) o2 HA2rZ 9 well pad AX
+4 =z
casing

AR i P8R 3% BAF Shu Uk ohllAl 16
Q.
[€)

AAA~E Ada A s ARASE WA AAE At s Aole
Agetolof ahi, o2 flalA AW WAk WAEES ARG dT A g
Aol 71 S thergl, Ao @ AA%E Fao] HolHE At g,

194) Hannah Wiseman, Francis Gradijan, Fact-Based Regulation for Environmental Protection in Shale Gas
Resource Development

- 126 -



I'. Unconventional Oil0fl LiSt O|= SA M bt

@ Qe dolHE Ashe Wi, @ Ad dolEF A e
ARHE Fato] dolelE @) AalA AeAne skl FIE gL T
Zulqch, Eoto] Aseld EuwstuA Q%S wEolua, Ay
A B tolEE W Holt.
g4 F5elA £AAT AT PAY] BHow Ad Fure A&
N B 6)71E QES aha Qo). olele AFAARl 87} ol g kT §

i,

o},

By
ol}lr
mlo
OHH
N & 9
™
N 19 -

1
o

= - - sl
B35 #3 & B2 A7t A o5 59 Maryland F= xR 3 gGab
7F 74 el g3 A et Fe dist S 96, 7 S d T
of Fkw Qlato] A o]l xEE FAA ThsAol s W ol& AR
T A= AITAE Fosta . T3 Maryland 5+ Chesapeake Bay A
=2 & SR 93S nHYgH ARY ¢ QIS sk Q195

AdArgel FFe wA = AR FAfel] #gE A
Shot Hole® ¢1% && th& X3 Al 5o 3l 1A
AFA & 8 §ORHE 200fto] 9 Shot Hole FA : gokake] whep FxETy
AR B ol 4 27
— AOGC, RULE B—-42(k)
ZHLE HAAZRE S HA olAAY QT
~ 7 COLO. CODE REGS. §1101-9:4.6, 8.1

CO

,FEAE, g, w3, A 2w 5 AT ATREEE A
05 KY. ADMIN REGS. 4:020(1)

EE AT ANl FaE AL 2k

KY

b

%5 EuE 98 5 A A9 Aedld 53

LA - LA ADMIN. CODE tit. 55:1, §1531
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A s 7E glo] AMEFQl & 500ft W Wfellx] FWE A5 Chesapeake Bayellx e Z
MD A

— MD. CODE REGS. 26.19.01.04(B), (D (D

MI N.A.196)
oW Hldojy FxE, &5 52 W4 330ft el AAIGSY FA =2 1320t e
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— Ohio Dep't of Natural Resources, Oil and Gas Frequently Asked Questions
TE 52 AFAZEE AW &7 glo] 200ft olWelA = A TEA Ebs
OK — 52 OKL. ST. ANN. §318.23(a)

Superfund A9 AAHNCZRE 500ft o|HolAs Az aEAl Erbs
— OKLA. ADMIN. CODE 165:10-7—15

195) 2z 127
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Ad7EAe] Ee Y3t AZ2E2= ok 0.1~2.75 9do)|#A7F 22571, well pad
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T

X
o
2
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Aol wEbd AU7tA EdAE HEEZ9 well padE AR

4
m

st ddt 9 wjEs7tE Woloptt sy, AR e AW F AsAE 4 o
TO FE2 MY7A RS st e #sE eujEEIEE YRE AT 9
Ao Ayt Qlry198) o] st 2 @ ARFAH A ] AREA 37} 7ol
= 9x= F=o notice of intentE AEFdt, T AWt wjES7E W
HItEE %] o] Qlom, G = A A2 71 [best management
practices (BMPs)| & w2 ¥t}
SrRAEA - SrNEee A4
Z‘“er & FA4 A % +93kal, CWA(303(d)) Al "Hojdt Ag Ao 5
AR 3=
- AOGC, RULE B—17(1)
WA S E D AAelT TRMES TS av e, SEd 59 0% 47
co o] BMPsE 97
— 2 COLO. CODE REGS. 404—1:1002(f) (2)
KY L it e s
M A By oA 9 wiEe] Sl A LWDPS #7bt 29,
LA el s}t sk e T fU1eA 5o SEEA FA
— LA. ADMIN. CODE tit. 33:1X, §708(4)
VD | 4% 97 B4 AR £95a SeNEAge a7

196) NAE BA7H) # A7 wsA) ohjsiole
AR eldelda selehe BsA 2 A 8 5
197) N.Y. State Dep't Of Envtl. Conservation, Revised Draft Supplemetal Generic Envrionmental Impact
Statement on the Oil, Gas and Sollution Mining Regulatory Program(2011)(¢]a} “N.Y. Revised SGEIS”) 5~10
198) 4l E°] AOGC, Rule B-17, Md. Code Regs. 26.19.01.06 C(12)-(13) & °lA Zr&s}t}

Sfulsh], 44 AA ol F Az A wEel A} 2y
= gl

1!
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— MD. CODE REGS. 26.19.01.06(C) (12)
MI countyoﬂfﬂ R E ok Al m) E]x'l Ez—ﬂs—]7]—d dk 34199)
MT NG, ARt 7k RS T T HRE YRk S5 wjEE 7p200)
NM EPA9] vj&37}20D
7k =& e uigt *HE% WE3 7 AEE 29 T8 U532 500ft ouielA
NY = /¥ A< SPDESH}E &
— NY Revised SGEIS 7—26—-29
ND 5 oflo]# o] A% dnk S W E3F 7 25-202)
Ol EAIgE A elA A g Exﬂ BMPs &
— OHIO ADMIN. CODE 1501:9-1-07(B)
OK EPA?2] uljZ& 3] 7}203)
PA 5 ofo]#A o]AFe] R ele] AL ESCGP-1% Hol & EdErt o 7200
TX EPA Y Railroad Commission®l 2|3t wj&3 7}
— 16 TEX. ADMIN. CODE 3.30(b) (1) (B) (ii)
WV 3 olo]A o]ie] x o] B HAF FH A FA| AFo] &
— Exec. Order No. 4—11; W. VA. CODE §22-6A-7(c) (1)
ALEA A 1~5 o)A Abole] MLAEE 7HA1 e BF Wyoming DEQ
Storm Water Division®.Z5E NPDES A% 4 ®l& AAds7F 9 95w
WY A A& e &
5 oflo]A o]/ 4"3«1 73% o= NPDES diitE 5 wl& 14 37l 94 524
A AGE A AE 25205

3. well pad, pit(gd¥tE o2 &AFTE HASE FAE ), AEFA

AR A

£ 2R W well padE A wo] F 1A
ARl Sek A £ES §0] Aol dste] FAT st sl e
W o) A5 e Adel g BAsn B9 L nas) g6
SR TE OE £T02A oY 49 3 Asdol A9 ansta ol
= 7(

Qe B4 5o BAowy, 5o T WA A4% A% A7 EANL
BAE B AAfG ol TASE S84 0% well pad. bt Bol T
oub $AFY, AFU F FAI L wEwolo} st AAEZIE H2wo
NAANE E e L7 ek ol @ FASE Eatk vk AR Astol
QoA 18 Fol fEHAL o] MR Aol 1E cldte] Bolu} nE F
% A AAE0] GFS W AL PAFE 2e BHo shu Yk

199) Mich. Dep't Of Envtl. Quality, Soil Erosion and Sedimentation Control Agencies

200) Mont. Dep't Of Envtl. Quality, Storn Water Discharges Associated with Oil, Gas and Mining Activity

201) N.M. Env't Dep't Environment Secretary Discussed Oil and Gas Industry Exemptions from Environmental
Law and Regulations at ABA Conference in Dallas

202) N.D. Dep't of Health, Stormwater Discharges from Construction Activities, North Dakota Pollutant
Discharge Elimination System

203) OKLA. Dep't of Envtl. Quality Water Quality Division, General Permit GP-00-01

204) PA. Dep't of Envtl. Prot., Comment and Response Document Erosion and Sediment Control and
Stormwater Management for Oil and Gas Exploration, Production, Processing, Treatment Operations or
Transmission Facilities(2008)

205) Regulatory Compliance:Wyoming

206) Ground Water Protection Council, State Oil and Natural Gas Regulations Designed to Protect Water
Resources(2009), 14
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AR N.A.
CO N.A.
KY N.A.
LA N.A.
MD 1,0001t
— MD. CODE REGS. 26.19.01.09(C)
MI 300ft
— MICH. ADMIN. CODE r. 324.504 (1)
MT N.A.
NM 500ft
— N.M. CODE R. 19.15.17.10(A) (1) (d)
5001t
NY — NY Revised SGEIS 7-73
ND N.A.
OH N.A.
OK AAFFEEE A AFREE SEZRE 3001t ool AL A ARgo] FA]
— OKLA. ADMIN. CODE 165:10-7-19(h) (6) (B), 10-7-26(h) (6)
PA 5001t
— 58 PA. CONS. STAT. ANN. §3215(a)
TX FEou FEOERH HAi ojAAY flF
2501t
WV — W. VA. CODE §22-6A-12(a)
WY Argo] A 9= A9 0&G Commissiond closed—loop systemS Q-
— WYO. ADMIN. CODE OIL GEN. Ch. 4 s 1(u)
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4 5 AzoldAY - FEYFE
AR N.A.
co 300ft; 3001t ©]22] buffer zoneolA Aoz F&3 A7} 7h5
— 2 COLO. CODE REGS. §404-1:317B
KY N.A.
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— LA. ADMIN. CODE tit. 43, §XIX. 309(A)
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— MD. CODE REGS. 26.19.01.09(G)
MI 200ft (A1 T34 Ee] 49, 800ft (273 =2 A3FH T3FES] 49
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MT N.A.
NM TAE A ArE AFdM= A4l pit 2 2T T3 ol AR =4
— N.M. CODE R. 19.15.17.10(A) (1) (e)
2000ft
NY — NY Revised SGEIS 7-71
ND N.A.
OH N.A.
A AT E A AFEEE 9 300ft olUldA = Aakee] &) &3
OK — OKLA. ADMIN. CODE 165:10-7-19
AT 225 E 1/4 vk ool A= Aol 7|x3t S ES X4 AFgo] &3
— OKLA. ADMIN. CODE 165:10—-7—26
bA 1,000ft
— 58 PA. CONS. STAT. ANN. §3215(a)
TX SEolu FulogHE A o]AAY ¢l
1,000ft
wv — W. VA. CODE §22-6A—12(b)
WY Ao ZH5e] 9l H$ 0&G Commissione closed—loop system= &7
~ WYO. ADMIN. CODE OIL GEN. Ch. 4 s 1(w
4. 749 ZF casing FAHANA TAT = e FHLLEES WA}
A3 FA

ol 7H FAlstd A F stuEA, F7F &
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casing, cementings T3 73 =39 A U W WA 7 - Aseg otHE QFEHE
surface casing® Zl9]
surface casing 7Fg ZA A= A9 Ho o= 100fte]d7tA] =
AR ofof gt
— AOGC, RULE B-19(e)
50ft; olAdEA] B3 Aol EA S A, Casing 9 Aoz BE
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— N.M. CODE R. 19.15.16.10
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NY — NY Revised SGEIS 7-50
ND 5, AR Z2 729 298 AL o] E ME BElE £ e ALE FEI Zo)
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50ft &2 7Z3te ok UolA 50ft 5 o 4 2 FrHEoR Askre HE5Es
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Wy 7Hg 2 At oz E 30it of7kA
- W. VA. CODE ST. R. §35-4-11.3
WY RE dHAAY FeFo R 5T & Qe AT A ek ot
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207) STRONGER, Ohio Hydraulic Fracturing State Review(2011)
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casing, cementings £3 54 =& A4 2 % v WA 9+ — surface casingd 2%
casing®] 174 dlelA S o J%MJ He HE F S JEE T U 4
AR HEE A AE
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FANA oA Thsst 7 Al FE el 1.2019 HAx U 38 FEEs THES SR
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st kA
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st =2 mid &R AY 452 e 49 HAd AFT & 4
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15ppm&l Z2AF3 AFE Aststazt star givk =3 5708 F714<0 ti7]d
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AR | H2SE FAARALDE o] A5AA ks A4t ool Ansolol
~ AOGC, RULE B-41
&7t A BE WY O ENE 3] Hofofrt 3
~ 2 COLO. CODE REGS. §404-1:801
CcO TG SEHe Aaks BMAE 93 dNky wEsvtE FH 5k ok sk, 20tpy
52 oA /714 IAEEAS WEShe 55 WAT 95%9 714 3EEAS
Z A 3Fo]ofRl 8208)
KY N.A.
HlZE7t e 713 22 4717 HEY S22 vEAAE AAStolont WiEd 5
LA O]O(C}\]X]Oi)
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MD N.A.
MI N.A.
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— MONT. ADMIN. R. 17.8.402
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Fo 7tAE OEE AS Ax27E A 2] S5 Fole 30ft
NY — NY Revised SGEIS 1-15, Attatchment A
ND N.A.
OH N.A.
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OK N.A.
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WY N.A.
Wed=d B4 - 71A 3], A /7)1 AEEdl 24 hEAEY 57t
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Stpy 3;28 ol #7174 ILEA WE hedel Sle £5E Ais "Bas
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Fol Qlo} qrAlEe] FE = dFyre] gy FatEE s AEs oA X

208) COLO. Dep't of Public Health and Env't, Air Pollution Control Div., Oil and Gas Regulatory Information
209) Governor's Marcellus Shale Advisory Commssion, 72

-135-



PART. 2) HIMSAIS JHE M3 212 WH

FAFHe SRR glol olhelE AFHA ol BAE FAen
gt ae B o B ASea, 1 BL AYAUE Lwsy, 1 B
AR Fol 1 Bol DY HAGFES Aol £ GO Yo FYsv, A
FHow BRA B 50l At glo] agolth oldd AR WA
ofe] FERWE FAE wa Y, ofv] W FEL ole] thso] AF A3
7 NFY b WA, 2E FES pun AU B AFsE 2L A
3ok EE d bt sIEHE A 984 EdEE BeEAe 3
7 A% eTde FEE Ao

5 AFE9 EAlE= slickwater fracturing®] w53t wel Z+ FE50] At
de 7 2 wAE F styolth. d¥ E°©] The Railroad Commission of
Texas: o|n]  “ol4t &7}, 7Fg Z18]3 Barnett Shale?] 7|z 213t & A&
9] F7F= 913ty North—Central TexasolA2 &2 o]g7tsAdo] HAASA 9
e Qv o AHsa Qlrk2lo FARtown: twf fAuich ofFe
300,000 ¥ Fro] &7 & AMEE & a7 FfFgel oF 12074 700
T AR E& ARESta it s skr2lD

AT AEF] A% 29 AF - = 35 At 2 oe ed

AR N.A.

Fol AANA & 54 259 ¥ £F 929 &%

— 2 COLO. CODE REGS. §404-1:1204

g9 AFR Ass K9 A, A 05 AN F e e e

CO A

— COL. STAT. REV. §37-90-137

F 71EAEZRH dAETTAZY] AAEAe mEp o #3 de R
— COL. STAT. REV. §37-92-308

A B2 7k RS Qs # e B E Ak 4l A
KY 77 LT EA s

— KY. REV. STAT. §151.140

S5 AR *9AE Office of Conservation® 733 fAE F8tofofF &

_H
ofo
e
i
1o
W
5
2
)
_O‘L
2

LA (E4A9)
— ORDER NO. U-HS at 3()
MD A xget Ak HAFE HEA 2o A§9 AMES I 254212
At & HEFE Aste] HFAHHA FJFE 7|XAY cold—transitional river
MI systemoll A 9] #H4Q Aol district supervisor? EWEo] gl AS $ES
AREE S gle213)
MT N.A.
NM T 1A el Al FAAEAIHA AE
— N.M. STAT. §72-12-3
=9 FFR st =49 AstE WA
— NY Revised SGEIS 7—2
NY AxFY] AAHE HA9 X AFE T+ 59 ous vg®E 34

— NY Revised SGEIS 7-3
AE5 A5 A 7} Be
6 NYCRR §601.3

210) RR. Comm'n of Tex. Water Use in the Barnett Shale
211) Penn State Coll. of Agric. Science, Agric. Research and Coop. Extension, Water Withdrawals for
Development of Marcellus Shale Gas in Pennsylvania
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212) MD. Dep't of the Env't, Application for Gas Exploration and Production

213) Mich. Permit Condition, Mich. Special Permit Conditions RE; Hydraulic Fracturing
214) 49 C.F.R. §§171-180

215) Ohio & : 443 Ts Aol Folohe AYEE 1 AAe AE F& ARS ¥ A4 oA @ ¥

o & Fsfofof st} - OHIO ADMIN. CODE 1501:9-1~ O7(A)
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217) MD. Dep't of the Env't, Oil/Gas Well Completion Report, 3

218) MD. Dep't of the Env't, Application for Gas Exploration and Production, 7

219) Mich. Dep't of Envtl. Quality, Supervisor of Wells instruction 1-2011, 3
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