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Environmental Issues due to the Developnent of Shale Gas
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Abstract

The purpose of this study is to suggest some policy alternatives and implications for improving the
crisis and emergency management system for efficiently managing the atomic disaster. Atomic disaster
can be occurred from terrorism or natural disaster. To establish and improve the crisis and emergency
management system to prevent atomic disaster, this paper proposes some suggestions as follows; First,
positive residents' participation, partnership establishment, and transparency enhancement; Second,
establishing the crisis and emergency management to efficiently manage the atomic disaster; Third, the
role and function of local government for effectively mobilizing the necessary resources and taking a
measure for managing the atomic disaster; Fourth, education and exercise system to perform the disaster
site activities effectively; Fifth, establishing the legal preventive control system and far more strict
punishment rule to the atomic related corruption and irregularity; Sixth, swift evacuation system and
residence restriction of residents in case of atomic disaster; Finally, neighboring states and global
society's participation to the atomic crisis and emergency management system.
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1. Med7iAe| Feof

Adoldt HE o] FHe nAg 115Fe] HHE & gro] FA4H g
53], Ald o A5, 715 kol mol dAvkzet df9 HH o] &kalti4]. Al Y 72=(Shale
gas)E A3} 1,000-4,000 m, 57 10-200m= 49 dLZ (4, shale)oll 273 ©apgie)
frolEol dital = v ot &) AiLaE nATS U fE7ks B {7 ]%O]‘Jr %
E4& &2 FHE EAete et~ E oju|gth5][6]. AMdrtse] B ol g
70-90 %, ol 5%, ERIA|E(Z 23 HE) 5-25% o2 HE2] HA7Fxe A ?:}‘:} 1821
d, #]= New York/l, Fredonia®l Al #Hz2 Alg7F2=7 AT o] A Adrt2=9] Al
A A RE Aol = ol gk sfdko] et A] okt o]y Mty FUHoR He
Foll F4oR Fx37] Wi, 7€ A5 A9 Zo] FAANFE o] &5 tFAA
o] AY w/FseAth 2000t F$RE S| XY & ¥ (Horizontal &
Directional Well Drilling)# =¢34 3-% (Hydraulic Fracturing Treatment) 52 A3=7]% 9]
Akelo] A Shre AdFskal
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<Table 1> Proved Reserves of Fuels and lts Reserve Life Index(Units: Billion TOE)[7].

Petroleum Coal Conventional gas Shale gas
Proved reserves 1,888 4,196 1,684 1,687
Reserve life index 46 years 118 years 59 years 59 years

AL ARS Rl G Sl 18] 454 Adas AYAA0R ¥AGD
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<Table 2> Ranking of Global Shale Gas and its Conventional Gas Reserves[9].

Conventional gas
reserves
Rank Country Shale gas reserves (Units:
trillion m)
1 China 36.1 3.03
2 U.s 24.41 7.72
3 Argentina 21.92 0.38
4 Mexico 19.28 0.34
5 Republic of South Africa 13.73 -
6 Australia 11.21 3.11
7 Canada 10.99 1.76
8 Libya 8.21 1.55
9 Algeria 6.54 4.5
10 Brazil 6.4 0.37
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b LA T FH AFA L] FEAAAA HAVt27 AEE At B s A5 T dom s AR o 3 AR oo ofd oA o] A & 7] F e FEE <Fig
>0 B 4= otk <Fig 2> ey AAE AArts A=Al 7SS e 5
<Table 3> Fugitive Methane Emissions Associated with Development of Natural Gas from Conventional Wells and from 7F =k Ald7ts A=A 1Ikm Wl A& d7] & WEe] =71 H o 66mg/LZE YERT Wk o
Shale Formation[61. 1km °]4 HE o= A7}t 20meg/L 5= L}E}Lh:},
Conventional gas Shale gas AR, AL7b2 A A g Ee g8 4o TR A o (NS §AAAL 4§
Emissions during well completion 0.01% 1.9% ol Elie Flie A ® 0 7L 2 JMul = 2] o 1 okgl X o] T
Routine venting and equipment leaks at well site 0.3~1.9% 0.3~1.9% )f\r)f‘— 7bs/d ol A7 E AT AAZ AL7r2 A FRA e 1,0003] 7t dE kg *]{O] o
Emissions during liquid unloading 0~0.26% 0~0.26% ZEACHI8] Wk oyt A7t s e EXIEE B HE ATk
Emissions during gas processing 0~0.19% 0~0.19% o M& Aol Mol X = A A0 AL AL BHE 9 Ao Thge] AZ2E A7}
Emissions during transport, storage, and distribution 1.4~3.6% 1.4~3.6% - .
] = 40 = 2= SHR=SN"I S = i =) H
Totel emissions 1.7-6.0% 3.6-7.9% dasteh A7k AFAE AL, FFAAE S Tﬂ*“ of w7k dasteh wwk ohueh
A7tz el 2 EGLd F3S B4 Ao 2, Adrts e mE 8 ES
S, A7k LS Belw Sk MEEACITh A ks Aa A WATE oA se 2 FULLE LY ATUA AASL VA, FYRAA A 29 £ AT
- e . . = P FEE A% 2 Fol ArH4lL
& Wi E kol Aehe] 55%, Aol 70% FQl FAANUAR A2 gk AN AUt 2E
Azete AAAA Fde Fol AN dY] FoE FEEHE EA AVIEL
1 alAHA o|A &
AQ7bs A A R edvkeel e AEA Adsbad W B Aoz Y 3. M7k 2i8= olsoll et wiy
vl 53], AlFE S 2 b AAAAE S e 3 %@(Well completion) Ao A 7]
FTo 2 WEHE et B A 22 YERt<Table 3 o= FgTH TS &8 A7k s = S8 olmael dd Hed vt g A, _/FZE]E‘O‘?OH R
3 Az AL A RE LS E A, o] 2 Wl o 7&% grlEe] o2 QA F& 2o g 7 o] A& S /MER Iste] A xW &9 At §&7F9 29
o] @ 4 glomn Fu o &ako] Qlrlgts AA7kA AARAG, £5 2 Buj GAAE wEs} ZeepAR, AL7tAE 8559 A =7 20 <Table 4>, 2010'd7b4] oF 107+ 71 9]
27t 82 9 o7t k. o)A AU~ AZH S4 D FHulo] oj2 A wAo] AH Gt AAHR oY Agtr e Ge] FAT TS AHA A Ak
A7t 725 Aol &G FAE M7t rt Ay FEEUSE 78 o TS
na S QubE Aot de 56y, IPCC 43R A= were] 20Wd7F x| eyt ahd A <Table 4> Comparison between Shale Gas Layer and Aquifer for US Shale Gas Districts(Units: m).
(GWP)& o 4tztetAn ) 72w 7k 7= 3t Aoz 3715 vH16]. Barnett Marcellus Fayetteville Haynesville
Depth of Shale gas layer 2,000~2,600 1,200~2,600 300~2,100 3,200~4,100
Shale gas layer thickness 30~180 15~60 6~60 60~90
10 Depth of aquifer ~370 ~260 ~150 ~120
@Active Extraction Areas
_w .o \w‘ % Source: DOE(Department of Energy): www.energy.gov/.
g‘ 50 .o
g 1 A, AL AER QS AV v Eo] &t Tl dlgte], 28 Aldvks
"Ew @ 7F Aoy A f ARG o] AEHES A v dhviES A7l 2 798
g * :. et vt arrs Moo Ao} F4o] 7hsstth 1kWh A4kAl vl &5 = olitstgbas A e 91g, A F 782g, A7t~
$ 1% N 549g o & e TH<Fig 3>, o] g d WS s EIAd A wid #xetal 9l 7k oy %]
S0] o . A B4 (Annual Energy Outlook)s o4 Zrobs 4= it} 20061 RarAel w2, 2030
B S WAL o 2A7bs WEHS 2005 Tl 37% F7F & Ao ol statHIg) s, 2011 WA
B e il P NAE 20259 SATbs wMEFS 20064 FES 2EA G Ao d3etn drk<Fig
<Fig 2> Methane Concentrations as A Function of Distance to the Nearest Gas Well 4>, ol gt Wizt St Fo] Adrte e &gyt dde dFdFES vzl Ziﬂi dets
from Active(Closed Circles) and Nonactive(Open Triangles) Drilling Area[17]. ok @A w5 W dE ALk dak S A Es o] & : ]

4ol T S g W) A SR el vl U AAEE o83 AulEol 2010

<Table 3> &4 HA7ELo} AA7p2ol A wghe] BAE = e AFs} @ go= d 23.9%0°0 4 2012'd 304% = S7FetA L, &5 20359 7HA] v =] A& e 60%E AFA &

e
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2 o AR Ml W) &S 448%0l A 374%2 Sttt Th ek A At
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w s e d8HE AR g AA7ER dAZ 7hs st

312
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2 r
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o J .

Natural gas  Coal Onshore  Photovoltaic  Offshore  Solar power
wind power wind generation
power  generation  power (Thermal)

P

<Fig 3> Average Generate Costs by Different Type Fuels in US(Units: Cent/1kWh)[71].

AR EX G FA e walo 2= A A7tAE AaEly] 98] AFEEE Exe Yol
ddoltt F89 22 AABAUAI 273 EA WA vl éw A}, whek ww e
1,0007F-7F 1 7+ Ab&-3ks oluA & A7) 98] 2ok EX9 A9, F89 gdd 2
o] B¢ 24281m'ol whal, A L7t HAAIAE LS 1214m° B 3siTh,

7,000
6,000 -
5000 |

s Carbon emissions

(2011 — 2035)

4,000

— Carbon emissions
3000 | (1980 — 2010)
2,000

1000 |

0
1980 1990 2000 2010 2020 2030

<Fig 4> Prediction of the Total US Carbon Emissions(1980-2035)(Units: 100m tons)[20]
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1) Source: NaturalGas.org(http://www.naturalgas.org/shale/shalewells.asp).
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AAAA ) AT A4 B /) EL AL FUNTE BFez Ao} g o=
slal, M7z A gHgo] B WAL BRG] et 27k Saknw ek v
A AT Aol AN vAE RAHA 3

7 ek Aol A9t

i
o

o, Eded R #Ad L9EAE AT Ao dFd ¢ A

AL7E~E e ol AL BRFS Aboldl G5, eI HT 4 102 3t 9]
Aetar gk weba] Eopsk 7ol AR E FAVE A H 02 frEHA o ol Ask
b oid 92 Ak aAu, SR Il AgHE StAF AF A4 F A=
digte] At B BEFE 2 AAA F A= AAGL FEEh ol @ 8-S wAE] A%
TEAR-o] AAek AL TleAQ mEo] Aasin. dAR x@gs 5, AU, Hobw 5
A Ikl A= FAAG A el A7bE B2 el A= Adrks MRS @ gleH22) e
obueh vl=, Al T, =, 5, 2992 5 A Aol Me &7 dE¥Rr E8 2
A FEaA Y AFES AR REY ARs AWt glvk2s]24]. 58, v =l
A= 20050l Al A 3t AR sl Rl met, 7195 Ald7Es A=Al BETXYS.
FBORFH Afr 2 FUFAE HIPAE AR SATHE] Tl Ade] Bt A7k

o= 7HA & 5].
FA0) g H 2x 2 FFHYE B FFHHA LTI FAFE B8 AR fdHE

A B9
Ee] FAAATUL o8 MDA Aol ] Fol Bash meba Aol ¥
FEe

=3k 2] g A H%‘/l SAE AT T Aot AR 7]s9 e ol HH o] YT =
AL & d&A BET HZ Aol LPG 725 o] &3 7t~ FEH o] /st o
=& ’L1quef1ed Propane Gas Fracturing’, ©] &8} LPG 3t#i ¥’ olgtar ko). LPG 34y 2
Tt T vlaste] ofg el 2 Aol vk AR, AT HA wRAAAR o] Ve
< vhFe] et sttE Aol o R AN, S AFESHA] ol AFE A davt §l

3 &§o] 7t T 74011:} A, il AERE

A gtk A o] 7] A0l w7, 2] W8] el Erjt Holt), Ea
Fersta e g, RE FANA Foh, Avkk AY W 0T A AGAH W By

Ad7t~gs =9 2}
20259 o] A7k W& S 20054
A7k Ak l + A
Zated 719 S & Aow oZaa r}. 5
A7 2 A o EHSM =]

i

2) WAl (benzene), ol &HlA (ethyl benzene), EFM(toluene), 22|31 Ao] &l (xylene).
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st 7IAlE F 2 olibst kATt it ol ARt AR A FEEE S4TF2 FAEE A
grolth. whebA] A A7t AL FANA WEre] FEEHE ARE Hosty] f18 FUF AT

e ot 9o, ol& MMty g A=A, VeH o] AlFstth & Eof, At
20123 49, v]=r 37 1 5 = (Environmental Protection Agency, EPA)ol A= A f 2 A A7}
2 A& ’*] TAsHE d7129S BAs] 9% &S AT Fo eSS AoRd g
719AELS 2015 1€74A Ad7ts g gist 247t~ 758 WAsE 54 g5
(green completion %= Reduced Emission Completions, RECs) A|Ad TF&& & g3]oF dt}
[27].

H
e

m{m

3. EX| #l& & x|pks 25|

AQ7b el whE Bl BAlL oii 2w Fyel ASE §5E da wase
2 A% A 5 =g Ba YR AAE Ao guath B4 A& BAL £94
AFgol B8l net ol d BAlE Y i Mol HYlont A LEsE A
e 44 BAGE] BAAse etd o] & HassuAl Aok & Aolth ol
010 w2 A2 Sfel A RBAN Tl Aol FaSIE A Tuol B8
goll e, B4 &S AxsSUA A4S FUAAT AWASH BAE B3] A4
E AQTE ANAY Foe] AQGAFE FFekel HeAd Ao FEES #4AA okt
V. Z8

AF7A, AL7EE NEEFT o] & FeMaL e FAFA ool talA AHESkTE AY
bz el we BREAE @ A7 eSS ol A e B
wejo] Witk AYsbs AR A3 1 gl W@ st 27 e) Aol
A ALE| FA QDS ] whak S ofr) & 4=
Bl mAE Gl vhste] mrh o A@Holm
AU A e T8 BFEAZE D FUAATE AT B4 22 LS4 0
A, @ AA7ks A D Axdbgol A BARE 2Asks BA, @) EA a]@ 92 A e &
A soR BAR 2% & glon), oldd A Ay AF dore eI 2ok

WA A 09 W 1 BAE B4 trke] ARk AR BHAA %%sm A 54t

ol r‘,o

o
s guel Z1Qe St guels A Fol FAgel £ArE B ohel, AAl #
e shetE ol how Wrhso] we =ghol M gtk ol & AMeky] 9Istel, Fedsta &
Yo wAH B39 BAHE AN, o] & FAG At A=A R viedo] Waste w
W AEE §5F Yo 16 ABeAL, ABFHA BAL ol FThE 0 gs Ao
29 4 92 Flolth EF LPG A3 2ol el +4UL Baw 4 ¥ AR P
Fgshe A% shtel digrel B 5 ek
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s AHREE AT AUVt A Al =
24 (well completion) THA o]t} E3], o] uf nj
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