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I. ¥ &

1. Mme #e

AKiS) KEalEel e F 7hA S Ak kel . she HMRK
olv], & e MFARelth D HERAE I, M, #K, X F
ozRY FTFHz WTFKE WERETS WAR (aquifer)olztz F2

* kTR 1984EE BB GFME BEPREY A HREY.

* PREEAEREE IRFEAR BER BiF.

ook [FRE YERFIASE HLIREER B8R,

e ERE BRI BT RIBE.

1) 2HERS] BKPHAEL-S 33,016,084° acre-feetz F-4tslm, 2 432 1(24.88%)41
8,213, 000° acre-feeto] HTFAEAAH FTHHE ALz #EF=x . 444+ P
Davis, “Wells and Streams: Relationship at Law” 37 Mo.L.Rev. 189, 194
1972) #=x.




80 BUEHEIE 78
= FEREYE F3E. BTKAY KFEE BE =t R
wet FAG Aol & B Fot.2

A, #1 R ERe - BE, BE, KHRE L EE
257t & REE #As € EFol 9 ¥ ois, olF HEMS
B 27t93tA Aot £ FEL @l #el gEmezv
BEfie 2 £4¢ RK BB dZHL Aol bt 23
W oRKEA BEE 335 oJHA Ad4 AR O SRA K
B TS BB &3] AFstgdch 1 o= KEHAEC 9
EHELC 8% B MRE F2dA 2 HY #EE S FS8
=Y

2 Yt A #TARE EAE/L BFEA g Rl A kA
KEA 22z BRI BEAKEA Qe ol &5 $tisk. =
v # 2o o2 WTAZ TEAKEA ol $5E Rol AMsle &
AE 2ol FA S50 @A e vebe @AKEe < 15% F=5}
WTARA FFHx 5.9 28y BRI o5k, & 540 ¢
3%% Frtste] 2000 Aele ¢ vl MAKES 30% =S wT
AERY $3E A2 AARKHES vtz .o ole zho] 4
T3 2 T A REE $337] Astde BTAS BB o
e Ax Fa3AE, 2o XA A RES BTK fiee 95y
WTAEC HHRsA ¥=% ERYE AE =% 23 gn & /A,

ey e el A AF7AA T KNS KEES AT 9%

2) AAM, KR ol Arizonaf{oll A& Hy T Ao &KEEE MAKES 62%40 9 ubst
o Montanafjoll 4 &= 2%ell 21vi= k=c}b. Ground Water Overdrafting Must Be Co-
ntrolled: The Comptroller General’s Ropert to the Congress(U.S, GAO, 1980),p. 1.

3) WKL KEFRES FA48 ASsr AL MTAe] MR TREE <8 TEA
o2 Ak Az EHste glvl. P, Davis, “Groundwater Pollution: Case Law
Theories for Relief” 39 Mo. L. Rev. 117(1974).

4) ERES MRl HlEstsl st THE Ake B wE SdsA 9
o wel KEBRS HEHE $13 mige] wAshs]) AL Ao,

5) B ERAMEREAR, BERE)IRAS, 1974, p.664,

&) BT, TKEBRe] Atd vlA: M 9 o HEL RRBEEBHSEEENER
) 54 48(1980.7), p.899l (& 2> 2EEK TEHY F=.
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A7l AE WTAESY SHolY 2 Hel At Ao BEM
A G At 2o 1967d 5 2 o) B AFAQ] AR AR
AE AT AT AR T AMEC 45 AstHz, ) 2 o] F4H
8 Yol AE #TKe A B#E, 53 z BMBELER A% A
Ag Azol A HAk 28 AS7AA TR A FEHAEA A
% -WEA ESTHF 2,0 53] T AERA Fde A WROE
2 FA ggd Feo] AAolich. A 2o] BAE - FRA BERHFRE
AEH o2 ZQ§a 3o 197744 AAE BERE2HEAANE FA #
Tkel Hg] Ftds A AL RolA gz Ut
WTKEES 2 KGHERNY STHe2 std i HieEd
AE 2 HRE] AAHRS AR wTABEYRE 2 3371 AA=H7
At e 2 AW = 3 Yo Aoe Aoz JJFH=z (o0 v
2hA] ezl 98 vt HITAKFAY ZBd@E%HE ) Fo £, BT
X B B £ %A 2 HRE vl Bikdo2N 2 BB &
Zo] AF3txz Fa3vh. FAY WTKEHE KESIH T 2~30d F
27t H&S WTKe 2 EAok F Biflol M4 i FAE 2E
BREE AZeHAl 28] o ohydr}

2. F¥HRS| B % €K
A HERY BBREN TRtz de2 T K KEES
WY Adole JES AAS g0 2 wRKT FEE BA

7) 8 ek BERAKE A8 TR R BEN S5 sH, Qs A,
1969, pp.61-112; MEBEAF, BRIBEAQHKL FE& : 1980, 1981, pp.82-84 Fhz.

8) ¥ Jehdl A A7 E HTAY B I HFan BEL s A FE
chak Bl AT A AT ETHAS. oo W= BEWEAF, BWME
WFAHBRRS BE, 1980, pp.5-106 #&.

9 BERR2Y A 12 9 A 44 KARZAAS HTFKHYe] #Hild tws oba 8
THEE ol % 4 o+t

10) Council on Environmental Quality, Environmental Quality: The Ninth Annual
Report (Washington D.C., Government Printing Office, 1978), p. 140.

1) Supre 7 6) 3x.



82 BMBHE H7H
B Ad 2 vt AF7A #TFKAY KL F2 B¥%H
el =g o] 7] HE WTAS BEZ FlH wtz& FA7
AT FAZA A7 v gz, BTAER Betod & 18k, THK
< =E BERES A/EAE A EMOF Zeo] 92 ety
Riffol ot 1D webA] FreRiel oA E BBMES A48 ol T
KGR N EEE BEA AL Fo] AF3) Fog dolvh. AWE
E BTAGR A BR#BE 27945 sl = A 144 Bl
o] st

ARFEAME o] HIWE S8te] +4 BTREES ¥t o FAA
HE B EAMEE @B, mTAERY KR 2 BEL B
& ¥, B8 WTAHRMEE 448 EAZA 955 AR 2@
A& F2 FzAA 29 vdebd TABRER, 2o A% BE
o WS o Ea o ZFHEE - RBEH 28z g0

0. WFKERS e

1. #TFKe BRPH Mg 3 B

HF K (groundwater) = e #Fot RS BRI Rl o} o},
HIHAE T K MEE T KEANA =5 BTFKY Lol Bk
dA £&d vdew Aoz A4tz dE ARES] AR gt 2
Byt #29 BEBELES TR #e o83 Axd BHAE AR
Fa Slet

BTKA A WER HK N S6lE BEE BT KE Jolrtal
E WTRERES oo E71Astch. A 881A & #F K (groundwater)

12) MTFAKELRMES S AENEZA BRY Ad Wt EFEE w7 AL
58 AT dolek. ool At RARB, TNEFRFHYS BHi-BKY BB,
BURE 2 WEH #663(1984.5.15), pp.12-14 &=,

13) Comments, “Groundwater Pollution in South Dakota: A Survey of Federal and
State Law” 23 S. Dakota L. Rev. 698, 700(1978).
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AN

k& (subsurface water) \jﬁ'{%%(zone of aeration)

\iﬁ’. P Kifi (water 1able)
PRI (zone of saturation)

1 FK (ground water) 5 KR (aquifer)

# % (bedrock)

D. Todd, Ground Water Hydrology(1963), p.18.
<a@ 1> #TKe MIRBE M

S} bk (subsurface water): EAIAEh AR 4 U Ecke E
A mE F7 EASe ZE B& B0 22l # T K (water
table)elztz ¥2] 9 T 4B A#E ofdldE A EA KHFEe
k2R A8 AN At o] L5 A (zone of saturation)
2tz gtm, o] #iflel EA3E & 53 #MTAK(groundwater)ets 3
15 o] WTKE SFsz U BEWHEES HKE(aquifer)o] st
F-&ch 10 TFARES Bl A3t Y& BERM (zone of aeration)E
A HEHY 22 A E FHS #ES 2ARNY A5
€ Az YA Aot EBEMFY B Ed] P 9y #A gl
e o d%td F4E T QAT AKE AT HWeR o F
+o 2 E M) PE Aol BEolg.

MARES B F 7HA9 Boldt Bl A A=t AA, BT

14) C. Corker, Groundwater Law, Management and Adminisiration 1971, p.39.
15) V. :‘Yannacone and B. Cohen, Emvironmenial Rights and Remedies, vol, Il
(Rochester, N.Y.: Lawyers Cooperative Publishing Co., 1972), pp. 451-452.
. 16) H. Baldwin and C.L. McGuinnes, A Primer on Ground Water (1963), p.3.
17) C. Corker, Groundwater Law, p.44.
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7} BEHognl HAFE 244D doe AV HTAEL A9
HA LT A o9 7 #KR JvE EE TEEFEH (uncon.

1.
M RIE ~\ ""-:‘:,-’,:. )
b NI ]
TFERT KR
mEE &
TR kTR

242 : D, Todd, Ground Water Hydrology(1963), p.21.
(agl 2> FEWKMIL RESKR

fined conditions) ®¥& M TFKEMN #HET Atz . B4, WT
k7t HBEES GASE ot v WAKES 43 Avz e A
Fol e HTKES B ol=d WAE A £& BEEHH: (con-
fined conditions) Fe| ¢tz dc}, $E& TEHARA F& =ldE
B4 KE +Ede WTAES 22 Fold AT dbddl
BEM AR $ES AAYE HlE FES KEL HKE KEE
o} EolAlvh, o] A MARLEE 92 Eetes KEY Eolv HEWN
KES BEHe Axol o3 -t 18

KRS o B F@kd ot S¥E=c. gA e Fikel
HES &A% HHd v e, A HEE A4tz Sl BER
o Rl HE 10045F2 A", A dfelst e 5-7] o] Ak
Z 238 Aol AR 2 AAEE Adde 4. 58 B4
e KRS g &9 B¢ &A% 4 A0 E#sY %ﬁ(f_i"’]?d'
Fol AfRol 53E F v TS AWE Ad A& T FHl#

18) R. Heath and F. Trainer, Introduction to Ground Water Hydrology(1968), p.42.
19) D. Todd, Ground Water Hydrology (1963), p.16.
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ol ¥& WARYTE WTAS WER o »wh2A Ao 22 T
K WEL v g FAE ATl wlf =7 Ao] BEo|ct, 0

(2@ 3> mTXKel B

BWTKE KDBY Bhol £& X228 2 Ehel e ¢ ¥
3o ASHA BHE Aoh.20 BAFS dubdoz @REsE B
FEAh. WAKES FIRM (recharge zone) = HMTK A T3 4§
Fol ek AR TR 483 TR Bt BRE HKE
uieb Ak olzk ik, M AKE EIEREA e Aol bz, ‘HE
i’ (discharge zone)oil 4] FBHH (discharge)d}7] 742 iERE S o] o go}
A 2z KANEH Bl dE $EE o|Fqc. FE 2 HES #
Fkol vatd PA3 =g Helth, Ao wHME FRPIA BH
#M7A WTFAL BEE b Btk 2857 % 3.2

ol E T KE AKNEBRY B (hydrologic cycle)e] AF-& FA3§
©h.2) KBR BB’ BFH, U, BE, HAE L3sle 9 x
BEel BREolth o\ WEAKE FUHd FIFIVE AR AFH

20) C. Corker, Groundwater Law, p.42.

21) V., Yannacone and B. Coben, Environmental Rights and Remedies, p.454.
22) Council on Environmental Quality, The Ninth Annual Report (1978), p. 140,
23) C. Corker, Groundwater Law, p.49.



86 IMIMWR HTE

o ¥rdt. 28z 2 FF7e ¥AH ¥ FoE e BT
ot RE A F3E ke G3EA FEHAE dtm, T el
Sjate] wAH 7 = gt @k AF-E HAEA Wil A¥ste,
AL A BREEE B3t 3522 v, oL MANE F
3t WTAE RS Aot A7 BTAE BRAE HHAE 2
el & WwTAe LAY ER st Bz, AA Kca
9 BB Slo] W] F A A3 Lie2XE (Lol WEESER HAHZ
AR #TFKE FH %A Bihoh Ho.20

2. WTKRAL LS MER

#TFAE 7 REE 245t Qo] ATl mEAS) fiicl 23T
Ao A%t okl kst FRY ikl A7HA 22 HTFATAR
& AMEHE RelFz vk 2o WTAS FIA - BRe) Rt
FAA o2 A TAS A7 Al dFA. FARGE HTFAY
SES BIE - #AT 2 BN BRAE = GE AFAA AY dAz
A S SR FAAE AAAA Feh. BED BTAMRS HEE
WEBH E5 AL ol w2 mlsl dolsth, 2t A%
A RSl AR #TAS AR #AE BF e F S =mE
Z o4 FARE kAN, AAE WRWT, EAE Wke B,
AAE #EA BB Wd, WAL AW B, AT iE
B - P kol oh.20)

24) Ibid., pp.49-50; V. Yannacone et al., Environmental Rights and Remedies,
pp. 450-457; S. Davis and DeWiest, Hydrology (1970), p.23; L. Mack, Ground
Water Management in Development of a National Policy on Water (1971), p.x.

25) EBo) 2 ¥ flelrt. XHEA 289 45%71 HWTAE HAKEeD st glos,
HEAIE E4% Wisconsinoll A& 95%] JHRel #TA2YH fkftes sz
alek. EPA, The Report to Congress: Waste Disposal Practices and Their Effecis
on Ground Water(U.S. GPO, 1977), p.21.

26) General Accounting Office, The Report to Congress: Ground Water Overdrafting
Must Be Controlled, p.3; General Accounting Office, Report to Congress: Ground
Water: An Overview, 1977, pp.5-18 % A=,
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() #MXT: SR BHTAKEZE Bl 2 B BT
o WARoENE REHAD 2 Fo e WFEk = HWT LHo)
T mRE A7 A K- REsE e AFE B2 MmEmE
TFEE3E o Bub ML T (land subsidence) L& 714 oA Hc}h. £H

L2+

ﬂ—?—% \/iﬁﬁﬁ

eahel WFAR
_____________ S

BFe TAE

cone of depression

<a®l £ kel WMket #HTFKES ET

9 AS o’ MR E #TKE 100~6009 EZLA] ETFstz L
on, olAe] MRH ol WAEHA F¢ AS MU THSE Ao
v} 27

EEWEFAER (U.S. Geologial Survey)o o)sls #TFAHS T2
A FAF WFE FolAoht, Walx, ofelzu}, wuld, Azxy
ol A deld Aoz Rudw Yok, 53 BT Bl Ty ob
9] San Joaquin Valleyel 4 713 A3 2z FYstA dojvtz Q)
o, Valley Bfftifol A 1972 ot B#S T+ 299E49 =,
% 4,20098 et AR A ISE o] 39 §TFrt dolyteh. WM
o THee HERKE ¥4 dded, WEKE 200~6009 Er;
BTHLAL. o sl ow $E8L 3,500 E9 RAolgctn &
T}, 28)

27) General Accounting Office, Ground Water Overdrafting Must Be Controlled,
p.3.
28) Ibid., pp.3-4.
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BRI TE " HRA A= TYut 2ele #EE YA}, Houston-
Galveston x| ol A= @] o Fo] vtxz, 227} A= gon &
TN FAZ e Wt} iRk, el oluEl iR
Galveston Bay23-€ ¥k~ Houston 77 {EEMmikes i So
Sk, o] A9 19451 ol# F SYEAEI HTFHRNS W Fol o},
2 odEel EA R AR @rtn gioh2®

(Lh) @ke| ®% : WA KE RS HABAS BENKELR
HOK7t BESAY BART A A RABAFE BBTozA
doid = Aok, BEE HA hgo AstA FEe st foisl,
AL Bk kol MHEsAY WA oA Fo #okato] FAEY
AE MKz el & WA BT 5 A e A, EAE E
A #okek WS RAKE FHMALD ARMA PHo] s AL,
AA T BAKHBKS BRSO o} 30

HARS Bke BES TR BES Fi2 A ElifEMe
A Z FAACl 2 B okEl, FA mTAY HREEEANE F
L3k AR Haz ek v olgl 2L HKY BEESL e
WS MK AERL ober MEEMTY MWARAMNE elvdx ¢l
}, 31

(ch KR B : | AFelNE HTKAKRE HE]
Tolvt A-&e] ARSI Hx vk olHlT AN TR
HAEF BAE ADd] WTAEE ETAA BEARS BPA7 o 2H
wEAKS FIR, & ke A3 AiliEe FRS BEs: A4E
oF7] A1 7] . 3

(ED #TFKMES| ojAXIA Rx : Bl 5 HTHAREO] Mgk

29) Ibid,

30) Tbid; KIEEBTEL A~ T, T ARBREEBCGEIT : 63 mBECHD,  1976), p.45; &0
AN, AERERMHCEE « HIEM, 1971), pp. 470-471.

31) GAO, Ground Water Overdrafting, pp.4-5.

32) Tbid., p.6.
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St dsle] SiA gk dviztE WwTAKS FEF #BkE WTKEE
HAS ETAA WAES Kitae 220 w=ty A5 #BKE
HR =x ikstdok AV @& $+E5E o FA AAY HE2E +
€ dhof A dta, v AFKERE Fotok dde AE oA
k. wetA T ARBAEE Kidae Tl - B ELS B v
BRS Aol dvte EAC gt Ao =R dobAE AT

L 2NE WTAE @BKdck 22 i BRAS WAzt

(Ah) REWEY - WA PR HTAKEES AL MRS T
Aoy REHRE ob1sHA o, #TKER A =gsA =4
MBS RS E WTAWKEY RE4LERA 93y Z8/E &
AE HR RESA o ohHn. MwFEAHEl TFETAY R
WHEE A5l THARS BRK TRl Hxde] 24 APl
WL T F50] MWCEE o Efof AV o Er|sA o
ot c}. 30

HTAER KET el ZXH 4435 z2HA 9 =2 K
BRE A3 2743 Ao, BEE EE1#H o9 AF - e
2 aEd EFES 4%e WA Az, Mg FR, BEW - Ren
Bl olrl e Fa5ES i e k- MRAE A3
E o1 AFA vt

(8h) #WTFKe| FR:  olAelA F AL WMTKERS EH HER
ol AX o Fd AT, ZE v oty = WTAY HMoE
BHHsle] o1& B8 ARl o] & & A S AS, wF o)A
BAY F dod ole = e A4F T KRS EAC ofd F 9l
th30) ol WTAS B M7 bzt WTAS ARy Rl &
WRAME 2 FHe] & AL vtz o] WTAY HW E, 5 BT

33) Ibid., p.7.

34) Ibid.

35) Ibid., pp.7-10.

36) MWTFAFERY Mie 53 3T HTAMEzA AZ=H7 Adglod, o BWEK
of A3AE ARE BHE AFEr A, EHe] 2 RERH Hel+t.




90 WWHWRE B7E

K9 el WTAS BN MEZ 2 A28 AARKE St A
T 442 F gld EAeE, F wTAS B #RESL JHsd ¥4
Bx wtek 2 A BRE AT BEYE 3 o wTHARZYH
WTEAFIAS FarggstAl =lot, o)A & Tk A4¢ &Y HE
2 AAAINA e

. #FxERe FER 2 S

1. #FKHER2 KA

HTAE o3 72 FKEA o3t Hjgel @ 5 Slch. Hiel AR
B HEe Al =5 T80 3td £RsEc FRES BEN 2
B, 39 BRTR e HE %l 2z 2 A9 mEBY - K
BB HEE ol o3t FHd. dAW TE#rEe A&HFA7E 200
Y E 7hgl il bl HXd #iie AEFE Tl A& #HK
Rele 208 B A¥E F4 Gt oldl Wit BmTASE &
= Ao BBKEWE ERA AT Exe A4 HRA As54E
F}. 39

AR E WTAERY FES W2 2 ENRAF/ TostAt 44
Ho2 A A 7tx HME e F A AR gt BRoE
T F8% wTABRY Jd Bl ST FFY REAH 2 EA
B #FEE B3t BAE HTE lists Aeld. 4 Wi e #kh
TE HE A Rl AXNT BWEHS AR - RFAZFE S BHEK
olth. «7lole HHMREY - ERBEWYS] Bir, dFXoH A 2=
<829 Lol FlAHl 2R AA WEe AL BEORE
ZHE op7|HA ohstE MT ARl A7ledE Hih - RR7M&9
BAEE, SUERIE, S, WAEE TAHEAR R mERLES WHK Sl

37) Environmental Protection Agency, Proposed Ground Water Protection Sirategy
(Washington, D.C.: EPA, 1980), p. I-2.
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ZgEc}. @

() mKe| mE Bk - Bl EETH9ol28H 943G &Y
R Bl Mo PEHEITH 3 451 kvl FHRME-S SEE (Y
sl obsl wlolel &)t BER (Tagt Q)olH, BLEBKS FIER ¢ &
{LHEFERWEZSH ot ARHHEA 3y 2987 . BE
she] dhel elot: L3S e W =& G, dAEe $F
o] B{LMifEZ Zi7tolol ARt Aot FARAG, 2o BRYE
S HEHES AA WP Ee] gol MAR BT KA HAS BB
A =t 40 mhof A Ao Aol BLHER MERBIT A A
Hel wTAKE 2 fife] 4% Aol 4 k4D

HEARHF(injection wells)&= E¥REAK, TK, $HAK 2 Fke #
FRERRSZ o] g5 vlad PEe BN EEHK L &
TEKE HAMKRIS EAAI A, A EAFFAANE FEY
o] A vt g & BAE I3 BRAWKREA HEA - BESCH. HA
HPE AKKR 2] HERES 3319 HWTAE BHRAZ F 3o
o, EEMRo 2T KAKKLE BAY BERL2AE Fhd $
Az, = FAHANA AAHJAAYT AA 2 HFE S8l BKIL
Rl =x BETo2MNE HHdE + doh.@ ofd migkd e HF7
BWTKE F8 FREF HAE 34, AR HBE $A% = ¥ =¢
+ F % 40 2 E T3tz 94 FAFEE T AER
F8 KA H= .

(L) MR®el My RE :  oEd BEY, 53 EREEY(solid

38) J. Tripp and A. Jaffe, “Preventing Groundwater Pollution: Towards a Coordi-

nated Strategy to Protect Critical Recharge Zones” 3 Harv. Env. L. Rev. 1,
© 4-5(1979).

39) EPA, Report to Congress: Waste Disposal Practices and Their Effects on Ground
Water, p.508.

40) ]. Tripp and A. Jaffe, “Preventing Groundwater Pollution”, p.5.

41) EPA, Report to Congress, p.194.

42) Ibid., p.362.

43) Ibid., pp. 362,508,

A4) Thid., p.508; KUHEHES v — 7, HTFKHEES, pp. 354-367.




92 BREWE W76
waste) 2 Ao HEYEEE 7 Y Aol AA AT mmHq Agow
Hel 9ot 4 My HEKe T AL Kt THRMHS 2o = A
AN, FERECE, BE, X =E BE 5o A¥Yz g 2
°olE HEiiel] #yY ERERHETE BTARCD KASE BHE
(leachate) 2 39 Fol 2ol oz 2A=n o, @My == &
BEEY BEH HREREE 3o gt 438 Holst A =
t}, 46)

2V Eyshel BOR BRG] Eol YANT WEN MERES 11
22 lsiet. 23R ol AT BEype) wy RN Biimes
W TR AW e Feotd BeldE AV HA 9A
b3ttt AT £Me) BERBMST ETHo] oMo HEEHE
WTBBEA H3tel WA - PR wiol o3bw, zAl9 50MES) MM
AR A BREHRE WelY & A o] 4o HEEWES B
HREARG. 0 a2l AAde8 B o myie oo JE BEY
#o] & P 4% AHEWES BEC AL ua =3 g
t}, 48)

(C) MZBOMC! AMGERION Bt 558 0 Al L BBl %
BRI A ¥ ZHE HTAERS £3) & dols], =g oo A&
B Aol FAE ot AR b E @AEES
FH HRel A% sz, AFol YAY WH H5E okl i
B oEe BV RAKBCE WA o2y Y 4 dd. Bk
oyt MBS ZNE BMEEACL HiEol ARG TAE okr)AFE A

45) KBS 74 B HLLEEAE oF 16, 000Mriel 4 ER 28 3THEC] o
LR

46) Geraghty and Miller, Inc., Surface Impoundments and Their Effects on Ground-
water Quality in the U.S. —EPA Survey(1978), p.7.

47) EPA, The Prevalence of Surface Migrations of Hazardous Chemical Subsiance
at Selected Industrial Waste Land Dispoal Sites(Final Report No. SW-634, 1977),
p. 100,

48) Ibid., p.101.



RBRE M TARERS LR 93
$E £3) o zolx BEAAZ o182 Fo BKel ot wT
K7 BREE AGE ook WEASE 3kd MTA A
L] PHES AT N WARLE oA 2655 E et

BuEo R ZEET WA oA WTAE BRANE =
28 Qe ol e AA T 9A% 2 AvA Fage 3
sl Rtk B A HADLZA oblsE WTABRE
HREEA 2o FAAL TA 39 Srholth 2 Aol HEE
B REA 230 HTANLE 3 BN So/bIE sz, &b
9 WAE o2 ARHES KEHEA Sae BRAd. o pe
WRES KFH WA, HBE, FEAEY, BEE, dS5Ed s
AL, HRELBHES Rl == BB So238 44200

@D #FKS #B:  FIAE AFALD wroh o] A B
% A0l MEe LB $80 ARM 24 BES 2. 3,
AQAA HFAS B MYARN LA HFke KRS FA =
d2E Fllel $AF dvteA ek WTAE AVRAA ks
WA BBE 2% WARE SHAAA WIS AsAnez
A BRETREAAE kAAA7A Ach50 B3 WFAS 55
A Fe=A EAY HREY BE WAA o6 RES WTAE BRA
A ek, o9 ol WTFAS WS = HYel 5% KRS bt
7 ek, ek ollE TS HBE ) Astel wEAY RES
TAE EENOD BASAY kel A8ed ATHOE HTFAY
FRe SEIIE Shenl, olzlo] o8 WTFAS BRE oA
e A9 AR @k

49) EPA, Report to Congress, pp.424-425.

50) Ibid., p.430.

51) Ibid., pp.421-424.

52) Ibid,, p.432.

53) R. Pitt and G. Amy, Toxic Malerials Analysis of Street Surface Comtaminants
(EPA No. R2-23-283, 1973), p.29.

54) Tripp and Jaffe, “Preventing Groundwater Pollution”, p.6.

55) EPA, Report to Congress, p.429.
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56) Tripp and Jaffe, “Preventing Groundwater Pollution, p.4; EPA, Proposed Grou-
ndwater Protection Strategy, pp. l-6-9.

57) Ibid., pp. I-7; CEQ, Ninth Annual Report (1978), p.140.

58) EPA, Proposed Ground Water Protection Sirategy, p. H-7.
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o &, RUHYHFFE HRELC ol o HRE BRYE 7 A=F
YR Fh7kel o A3 3fof of Fhet.eD

59) EPA, Report to Congress, p.l.
60) Ibid., p.99.
61) EPA, Ground Water Protection Stralegy, p. H-8.
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WFAS BRBERE AT 15 E sl ft. AW E MTAGTR

62) Comments, “Groundwater Pollution in South Dakota”, pp.707-710; R. Burton,
“Pollution of Ground Water” U.C. Davis L. Rev. 141, 143(1968).

63) EPA, Ground Water Protection Strategy, p. I-9.

64) Ibid.
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65) Tripp and Jaffe, “Preventing Groundwater Pollution”, p.5.
66) Ibid.

67) Ibid., p.6.

68) Ibid., p.7.
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69) Ibid., pp.28-30.

70) EPAY GAO$] Fifrell w1 cob5¢ #TFAKEEL 4 A4 ¥R F2 g+
Supra & 2,25,26 Fx.

71) A& AEHEEAE A 1 XA HRUTE AFY 5oz FAsz vk

72) GAO, Report to Congress(1980), p.l.

73) EPA, Report to Congress(1977), p.2l.
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ANE BoFy vk, EREEEER(U.S. Environmental Protection
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74> CEQ, Ninth Anmnual Report, p.141.

75) EPA, Report lo Congress(1977), p.1.

76) EPA, The Prevalence of Subsurface Migration of Hazardous Chemical Substances,
pp. 100-101.

77) Infra 3 116-117 &3 2=,

78) Tripp and Jaffe, “Preventing Ground Water Pollution”, pp.9-30; C. Srstka, “Gro-
undwater Pollution in South Dakota”, pp.710-733; V. Wilson, “Ground Waters:
Are They Beneath the Reach of the Federal Water Pollution Control Act Amen®
dments?” 5 Environmental Affairs 545, 549-552(1976).
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of AE&=H7 wlel o]E FAY TAKelS A& E BRI =
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K B BEE ARESEE WTKE BRASHE R o] Hol

79) Comment, “Allocating Buried Treasure: Federal Litigation Involving Interstate
Ground Water”, 11 Land and Water L. Rev. 103(1976). .

80) Resource Conservation and Recovery Act, 42 U.S.C. 886901~6987 (1976); To-
xic Substances Control Act, 15 U.S.C. §2601(1976); Surface Mining Control
and Reclamation Act of 1977, 30 U.S.C. 8§ 1201~1328(1978) &x .

81) 33 U.S.C. §1251 ef seq. (1972).

82) 33 U.S.C. §§1251~1376(1976), as amended by Clean Water Act of 1977, Pub.
L. No.92-217, 91 Stat. 1566.

-83) Clean Water Act, §§201(b), (d), (), (&)(2(B), (2X(5), (g)(6) %,
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84) 33 U.S.C.A. §1362(7) (1978) F=x.

85) Eivironmental Policy Division, Congressional Research Service, A Legislative
History of The Water Pollution Control Act Amendments of 1972, 93rd Cong.,
1st Sess. p.327.

86) V. Wilson, “Groundwaters: Are They Beneath the Reach of FWPCA?", p. 545,

87) Kentucky ex rel. Hancock v. Train(E.D.Ky. 1976).

88) U.S. v. GAF Corp., 389 F. Supp. 1397(S.D. Tex. 1975).

89) Eckert, “EPA Jurisdiction over Well Injection Under the Federal Water Pollution
Control Act” 9 Natural Resources Lawyer 455(1975).
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90) Comment, *“Allocating Buried Treasure”, p.103.

91) 42 U.S.C. §§300f~300;-9(1976).

92) 42 U.S.C. §8§6901~6987(1976).

93) Hull, “Nondeterioration and the Protection of High Quality Waters under Federal
Water Pollution Control Law" 1977 Utak L. Rev. 737,

94) 42 U.S5.C. §8§300f to 300j-9(1976).

95) 42 U.S.C. §300f(4) 3=x.

96) 42 U,S.C. §300-1(1976).

97) Ibid., §300h(d)(2).
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98) Tripp and Jaffe, “Preventing Groundwater Pollution”, p. 1.
99) 42 U.S.C. §300Ch)-3Ce) (1976).

100) Ibid.

101) Tripp and Jaffe, “Preventing Groundwater Pollution”, p.18.
102) 42 U.S.C. §86901~6987(1976).
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103) Tripp and Jaffe, “Preventing Groundwater Pollution”, p.9.

104) 42 U.S.C. §6904(a) (1976).

105) Ibid., §6924.

106) 15 U.S.C. §§2601~2629(1976).

107) cHE RS 2R FEEHEHRNGS 2ERYE et HBk{LEyE
o 2F& T don LBRYH HERHE sl BEEHLEY SO Tie
w F8 g Aolwl.
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108) EPA, Report to Congress, pp.424-425.

109) Kite, “The Surface Mining Control and Reclamation Act of 1977: An Overview
of Reclamation Requirements and Implemention” 13 Land and Water L. Rev.
703(1978).

110) 30 U.S.C. A. §1257~1260(1978).

Ny 33 U.S.C. A, §8§1251~1368(1978).
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112) Ibid., §1341.

N3) Ibid., §1251(a) (1978) #=x.

114) Davis, “Groundwater Pollution: Case Law Theories for Relief” 390 Mo. L. Rev.
117(1974) #x.
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115) Tripp, “Coastal Zone Management: A Lawyer’s Perspective” in Time-stressed
Coastal Environment: Proceedings of the Second Annual Conference of the Coastal
Society(1976), p.135.

116) CEQ, Ninth Annual Report(1978), p. 141,

117) D. Large, Land Application of Wastewater and State Water Law, State Analyses
(EPA. No. 6002, 78/75,1918) 3=,
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Ho A Ashdnd T AHBEL FH F 130Bm°2A 2H
KES] 17%0) BZotet. T Kol EFERE ke =2t & zbols}
et g | Fo S wub> WTFK Estw Yo, T
FERAS Ak TR K ot TAFIAES oHE 29
EAGEZE 2568 m®, THMAKIE 658 m’, EEAKIL 30fF m®, Wd%
HA 10/ m* 5 ste] B 130f& mol=}t. Z¥dl M T RS FRELS
1106 m'l Aoz #itslent, 2 FMH HTHAR 2 o 208
mio] W3 b FFEE b Fx Yok o] WEel A WTFAKES]
BT A Rl wBU TR 2 BALRK T 448 EA
= o Fsta gle 120

HTF ARG A et & Fll TREES Rl o Aoz ¢4
AArt. EFd ALEAE FEREAZTE T2 @B 95d B
TAZE HREE A A" vk gl 120 2y I ol2HAE
HTFABEReZA Ao £A=2 8 AL RWETHS #HTKY @A
ftol e},

HWTASY EKEE T2 BRIEANE7T 128 BREFHIA 248
Amk, 2 ol MW THHAAE H7le Aol FFAt. WTAK X
Bkl A% TAMS BRETE BBUT 2 #TAY @KLt
BAE AACE dd. BRIERES WT ke BAEs B TRER
ol AT FHAKAA 53 FAZ Az et 120 BHKSY FREEH
£ 1944 o] Flmm, 19469 BRAHRC o3 #HEE du=,
R 10 ol dol AX B WBILT E AN, o mBIL T
FEZ O] @AM IR K ofste ERMIKo] WA/ E P

118) AMFWRS » iR, WTKRES, pp.2-3

N9 HABRERERERE REAETXOFBARELHKOTD.

120) KBHHRE S v -, BWTARER, pp.37-57.

121) AEEL, MEWKFICRE T 5T A OWRRDL, KEOHFHE No. 7 (1967), pp. 27-35.
122) IEREE, KE:  BRBEE 15CHN : K, 1960), p.235.
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b, Azl Tl Ao =& MTFAFAHS #A A& 4T
Fke @A FA=E A =3 EREREY Thits @EE 7
¢ EEQ AT R T ETE et @ES] Bl HS
A=A HA.

HTFAS EAfbet A T AERC #AHde HIZode A2 T
A7L A7 AFsdent, 22 @illelvt Kikel % BTKY
KEFRoITH, =3 EEBAY BEHS whRE] A5 Mie]
okl KEGRS FTERTKRY Fist B BHE 984 =
th. HZole WTERY #EMT A el ERGe ABS ot
B fls AT 2 HERES REl Y AP KBET
B A% WAERA st i TREMAAA Hol HRE 87 et

EERA BED Hrh@EEE T A 9o HEMoE v
A -yt k. SEke] wrhEE L IR A A de] o] &EE A}
HE dAu, o] FHEg KRB FEiEtHel H&ste AL FEEI A
o] 8= vt 120

(Lh) 8L T2 BALEBIN : WL TREC A72g FAZ dF
Hex BE 2 wHHREEY Eaolt Bl A8 WTA &ES
W Ry, TRRAAHEY BEHE, BEEREE 5ol A=A 129

B 4ol 9% HEEAME 19560l A= 1962 &K
ER FTEAKEIS 1962301 #HEH MBEMARTARS SIS
3 ] A,

1956 o] AAE THEMAKES 2 BH-E THEAKS SEHA g4
o} RERR, HTKES /%2, THES AAF BEdel FHRd T,
WRIET S Biike 39 o AvA gget. BUNERS REEM
o Ao A= EEEMme FREBL, EF HEEFHS mL, L¥E

123) SekguEt, MW T RN : Z4%E, 1971, p.21 ¥,

124) KIEKHRSG, BT ARRES, p.57.

125) BOMT « BHE - REAIAE, AEORMMBCEN : H3EM, 1971, pp. 470-492;
IEE--EB, AEEOER L RGN  BEBI5, 1970), pp.39-60 Rz
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Akel EEIS KR TR KE RE2e] = BRHTEY Hfgolstx
SEct. HEFERENS tGRREY AHEBIAE CTERRAACERE
of WHEt HEMBIMH M, ERES #4, HHANEE) HEEK
W, TEREKES BHSHER J3te “THo A43 BESL =28
e AE 2 AFSE g o9 ol Hée LS THEAKS
BAE - Bkl AFHAAE. 120

vk TEMAKEN AT Bgd ot BEEes Fstod HH
£ AFAYLol = WTHES F9E4 4ot o g AER 5
o WTKS RE SMsAAM TR oS oA S
1960 e Foll 23 KEE@EEaRt A28 ®EE A 2 A 4%
Zolate 19610l LMKkl HEHN L, =3 IBEYRHMTK
o BEHEC] F Ha ol MASHGAT. o] F e EF gl
ol THEAK B BTA € ‘BEHARTAR Y BRERE #Hist
B ALEA, 2 MRS BeoR #BESE Aot ey o sl
Sl & ol dF BAY #Ayol v]A A o gt 120

RS HEs R, 19614 HIES TEAKES BmMmE ‘TH9
B2 R R T BIkE TR oletn Ao A MMt T
Bk 3 BRyel shtEA At B REEBRNA= A9
= Ak, zEv BEHRKBRHE v MM T o 98 8E L
v BERE2e] molAde HERelt. BEYAKRAEKS 1Y 59 &
BERMN 55 A% BTAkERS HHE HEo 2 stu vt o] B
AT = HE HBILTY BLE 3t Bed HHE Fo=H
B Af 9 @ikel FRI o Atz o] LMK Kot #
BT vl = BRS A - MEd 3 $EH LD MLE F= 9
o ey HBRITE 2N E Bikshy] Adtd = Eaoly Kkl
AZ BeZ & TEAKEAY MHTKY #H4r Folidz "g

126) BOATN, KEOHMMY, pp. 474-475.
127) SR, AFHEOLERE B, p.40.
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3lc}, 128

o] ¥ e FEREE 92sld TEAKES BER Ees BErs
JBEH), BEWAKRAAES BRE Gee BEN S FEIA. =
TRAS BERAASS MBol vt KA 2 Fiolsts A
A 2YHE BITEERE BHE Aol sAd= Yok, F3] T A
q§ AEFSIV HEHY BAEE o2 FHS MR- FIAS
3 AE o] AA ok & o] A Lz ot 12D

V. %2 vebs #TARER 2 BWK

1. <2l Lig} KEme| Bin

2 Vbl KEE RS 24, Bl 9% £33 KRFRES
1,140 m’o] 2gc}. o] F HE - BT Bl I3 HEE 4788 m*E
A oetel EREIIIHHES KEFEES] 58%< 662(8 m*7t A, ¢
g vt REkS Hio® SEHMRTES] o 389 27 6~9A #Hs
o] #hkEel 7ol HHHER THAKES t1& FHoxl 130

W B gtkeee] WHE 405@ m'S A FES HHES
M 25718 m*2A KEE MES 23%) 3o, MJIIEHES 39%

o HFAct 2 FAME AAY FHES 133F m’s B3}, 47]

&1 Wl HAER
% R 5 HE | & TR
P (alluvial) 275, 833ha 28.2%
8 (sedimentary) 204, 187 20.8
PR (metamorphic) 255, 984 26.1
KR (igneous) E 243, 816 24.9

CEeft - BERIRRARE, 1980)

128) Ibid., p.47.
129) BOATR, AEOWRER, p 475
130)-ZUENE, BHERE98L, 1291
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ol AKX E 288 m®, WTABHER 158 m’E b & AKX
B2 M 1768 m*sl Ao, AKES FHENG BES5S 29 £
FAKIL 29f& m*(16%), THEMAF 11& m>(6%), REMK7L 115/ m’
(65%) B #MFRKI 21& m*(13%) 2 =] gL} 18D

2 vetel MTAKREFR # Y FERHE ofF ZFolA
DA Z3bet, 1968 7kA ol & HTFKS] BARCl M MAFES WEST ¥
32 ZPR . KLHEBEEL ) vebo BRFMEE Mol MTK
o] REES vad qigsictz B Aol AviAolict, 7 3 Hik
£ #BS WTKE 8FF SRS F7<U WM (sedimentary rocks)
o] BRI A AL 20.8%8te] =A gethe HelA 3k 13D

2 A iRl A BEER Al o3 WEBEEY Adde
2el A3 43 wTA BRAAS. 53 Ml AR 558
WS Ad BMEE BATRE i B Axe BRERED & o=
+& ¢z A 2¥¥ HE BEER G2 EgAE FHE
KRS BRER e Ao AW 9 2y 98] ek o
F8-9 #TKE 5KiLdel #hso AE Aoz 4253 g,

KLHEBEES #itol w29 <k DA B vig o] 97 v

& 2 el HTKBARER
i BiMAR] M R0 km'E
H & " o om G- (wid A T ok B (ARFNHT KR
(km? | (m) | (%) | (m*X10% | (m*X10%
TEB ¥ (granite) 33,795 200 0.1 6,759 0.2
MR (metamorphic) 35, 358 200 0.1 7,071.6 0.2
ik #% (sedimentary) 28,520 500 0.5 71, 300 2.5
& 84 (humus) 30, 000 6 | 37.5 67, 500 2.25
Phfte (alluvial) 27,370 7 123 44, 065. 7 1.61
BRI T AME 232,526.3

Coe - ki E R, 1970

131) Ibid., pp.201-292,
132) BB RREWMBAR, WET)RAH, 1974 p.65.
133) BkRES  RPBALST, WHE BT AMRERS BY, 1980, .7 32,
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2hol T KRAFMES 232,526,300,000km’e] Aoz #HiH=z =t
22y o] F WHAT WTAKY B #DEFA AA & Aoz B
olvl, WAFMHEY wTA ALY B 2o FTHHA WAEHRE ¥
s gt & 4 & A A

22 Ve T AFARS Fetd = AR #Hirt Ao £H
T AR B 15Bm*) Ao H#islEuh 0 o] & dREd
BERAKAE o] &5x Yo, HFAE FFo2 3 52 et BF
MR 2 oo AT gdsiel, 53 BR#ld e o hEel AF Y
o gt ohe AIERAS TEAKEAS FHC) vk, AZ ITH
e WAER st TERAAEoZAY TK REET &fste
2AE 2o Fx k. AFKHEECL #TKA A% F FFe) BEM
e 7tAG FE ddAE Fd ol RFE FHobE F F A ZA. 29
1} 28 vt AdE oA AAE TERAKEAY TR VA H#k
o ogr MM THSES Fob & 4 ot 139

2. #FkER2] K@ W AR

MWK KEE vlad % Holr] AFel MTFAA K3 W
DE AQn 23 HTAFER FtAAE H/E - BET A 2F
£Zo] ojd HEY BFEAMHES BE AL PBEHET Lo3o=
A HHKeE Fild —Rd BOE £+ de A 2y
ke AA4E HRE AE 71 Tiftel 93 RAEeIgd =34
q=zgo] s =] ool A&HS HIE AXNT AW HBTAKER
Kigol vl AL AEH FH WTAL A3 HRANEE LE
4 F& Mg A7 sz A olst el $EAA A, F H
o] AEY Ao WEw £E& MAREE Aol o FAAL HAY
Yol et

134) BN, WERS. p. 291
135) 92 veboll A& obd MR TEM 2% HE drh. #od BERIEAA=
WM TE BESR =t BEMEzA AFste g4 ohigeh




114 BEBERR £78

FFolA 744 oo AR wds NAE~GFEE ZUI DRI
e oA b THAE A9 EA ZE THERKE BTA
o 9&stzm Y& Folth. o] AQL WHES WTKE =2 BF
7] A Eo] WTFKe BUKEEe HWTKES ETS ®WINEEN7HA
v A5 TS KEAZ WA3tE v 22ldte HKEA A2 zone of
depressionB L o] Fo A WJEAHE £ F YUrvh. 1968 =& 1H
150,000m*e] T¥AKE FTIFstPed =2F id TE/L S8 &
T}, 136

ZY 2Fe TR KES BREA g Ao veda §lof
AvA o2 A RE AKEA AYH Aoz A=z A, MEH
B#re A= 200~300mg/18] WA EA EeAY 47t 2 Hel &
s, o 9 T¥HM 5 B siRd s 1,000//0) 43¢ X= Q)
T}, 137

Jubd e 2 pHel W $3= 5.4~7.801vF, HA L] A% 6.2~7. 20|k, A
KER A9 pHE 7.0~8.00]0, #BREMAAE 6.8~7.701. @R
K9 pHE 8.0~8.984 ¥-& Held, 3fbsy, UEFH, TAE F& 2
%2 Ex go] g4 Urh. FHEHAFE & whBt L WAER
AP 2M GFH, KH, BKp AT A FFANE HRIAR]
Vet E g olo] A3 RS ¥iKol a7 e 138

3. WTFKERS E HEK

22 vt T AFAHA Fstel ASHL WL 7HAA & A
2 196735} 19681 AF AR & HWEE e KB FHE e
= & 4 I wheb] TR 3 FEAA WHE - HEE EE B
TAEY] Aated & B - TEH MEC JAAE A9 EEE v ol
Aot 7kE SEo] HEWES BEE 3 HRI oA adE £

136) EpEr AEICHBATRARL, WBEJIHAE R, 1974, p.58.
137) Ibid., p.66.
138) Ibid.
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+ 4o faFTe St HEE REAJ T T W7t dgdeod, &4
Tkl Azke]l Avted & MO HElA AebAZ 8 Skek.
weha MERETES He] 23 Y BERREIAZAE WT
KGR 588 MO 71 &olA ¥z Aok 139 chx] BEREI%ERT
HAll A EEERYS BEUEEN 22 BFHRBEETERGA —
BEERY ] EREFC] gl WMT A BRI A G583 KB}
ot ERBES Fu & wEelch 10 23z Bk A 2362004 #
TARe B R A FAE Bt WTAFAC Hiw BES
HA® & A BEES T+ UE Fold
(1) #HTFRFBERS] FiEp R
(a) #FKFMB R : wEAKe vlRAMAZ BTKE KEKA
Er BEACE ol&3lL AL Y 2 B¥EE MYz & Aol
b E 5 B3 #HT K FALE BELY HAEA A4 &
o, 140 2] REHER 2 BE L EHE REL #RHEA B4
fLatget. Rk A2362004 #TAFIR#EA Aot oh&ab e F4
4+ Fxu 9+ F,
© dag mgY Wgol gle WA AHEIT BAY BE Hib
THE Qlsted Bk, WK Kt FRel BEZ A7 Qs BAHSE
T HERHKS FRE & A

@ FES THEE <J3te fbk Kb AFEL a3 HAKel EE
7t & Hele FREHES #FRE & A

B A 2362+ BT AFBHES 2FWIAKE D n3sA 2 8
Vo] ki EREA R8T AL BiEste g 2y o BRY #
EHEo R#o] FAdtoint Astz I8 B, HTAFAES RBoIY A

139) BUBRZE A 129 HOHEEAAE B8 Al2xe HEY EBAAE HBTAREHR
& Rt ¥ 4 doh.

140) Infra 3 147~148 &K% A=,

141) &8, YHEOEEEE, 1980), p.309; FEE, YHMk(E%R:, 1985), pp.276-277
Az,

142) Rk #1231 WA 2342 3z,
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ol FAstol e obFA Bixel FAol glict. WAL oln] ASH wTFK
FlRH) #etd= FEAC glovt M2 ASse MAe RUBEHS
AGA AAE Adske BAS obd & gl #E 2z B8R - AR
of &% utel gg ol e

AYE Ut A5 HTAFAES = ol %o UA 2 A BT
KFYHCI BEE et THel olote) FEDA of2 Ky REE WA
"ot odd Rk Al236ze] o3 RMe 2 ARIT AKX Je A
Kol £ o ol9le] Rolvkel wheh HEM HEFERE etz
Aot &, KAK 5 AERKL A¢ele 2 BER A AE BEH
ik ok FREEAA = ATE 4 e dhddl, 40 7 Akl
Afole RERETE ATE F AT Gl 4

(b) HTFKFR WM - Rik A236z0] 8 TR AMe R#
B Ve THE Jile §K, WK 718 Bkl ME/T A &
of Fol=eul, 47149 iy KPS KR & BH BES EEol3Y
o By BEE 2943 AL A2 HA=c e vt Bk
ol AY HR) Yot TARE B8 AKE HRAA Hiv EE
T E A fele RiE 23620 A3 HME ¥ F Uk

ojs} o] Rk M236xt fliAo] AT WTAHERZ HEE LA
YA 2 80t e Al RERK =t AERES A FRE
Be ATE 5 QA Fo2H4, & MERelzE Hkmeld BN
 HEE S Aol AT WTABERE AEE: 715E Az & &
Aot ek HWFAKERS] AAol vt HE Bl SlolAe) #igktEo 2 3t
o WTFATIAMS B ME AT K¥e = BH BE N3 Kk

143) ololl /A LAl RRE, IEiL MTFARRERL %Bks 5L BHEGET
it, 1983) 3 ARE, IRib AEWES AR S, #BEE 2049 213
(1985) 3=,

144) BY: A263% A 28 =z,

145) BRE: Al2362 A 18 A2, 28l kP 1970.5.26, 69 of 123904 = HR 48 W
FIE RBES Hiliclety ¥ + da, BRKE BY: A2352 9 A2362 Fwe ¥
AKX = £FE LBEG AKX AFEk= ehdetn finsn o

146) ARE, TRELE WTFAMERL (RS, pp. 247~249,
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of w3t ¥ FEmEHd AYE FUE + gl

(L) #TFRFBRS| DAY MK

(a) #FHKR] HBRY AM : BEREEI 78 BERGRIE
E9 F4 F o= RAAANE WTFABER 13 L5 AT & vt
22 BEHY, 53 KEER Adel BRMmeE sz A=
ok W) wiebA T AGRE KEHR] dFeozq ZAZAe B
BER2% 44 44 T dE2A g,

Bl ol BTHRRRTAAN MTAERS Bkl Hete K#stz
Qe FAl gk, 2R L BERZERTHRS BHRHRERTHRR
A9 B B EEe] A $-ol Astd Aot

AR, BEFRZEERTHR ASSZ (A 1802499 458 A4 - 3y
el AT [EE 18] ‘A EAALNTE AL F VIS F 2
BERREE 29, HEAEERERYS BREXEEDE A9
e A9 HEEEREYREES $9AY 2oz HBHEEXR
BEYS BB Ao -BREXBRYBEEEE F9T4 ddAe
2 HYHEHRS BHozA il s HRYPEC AFKEK =& BT
Kol 4 vAA GEE Y AL & ¢ 87 Ao

A, HHHERERTHRA A8 (2152 A N 4X7F) F &
IR BE FlFe B ‘ENHdl A HAEE HRE AKEK
EE TR 98¢ vIAA oI EE Lo A4E & A'E &7
&tz glvt.

Sofl A B uie} zFo] ERMEWT —WBEP EEE A5l
ol TG R d&& 74 GE5 4% HES AT A& 87
B Qe Aol 28y FAALER oW HEE AY AAAA #
ol &= obF-d Mgk 71Eh Kol nhEEle] QA Rk, webd o9
e AL oAYAA Yt HTAGERAS & AAES HEE 3V
1U7) A, KEFHRS AdE ERe AR ABHILE A 22T HTABR]

sz dv AL ohMdsh, 2% B EozE o] AL whablAYc. ARE, B
HEER, po427 F=z.
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A7E bt 9 Ao Helr 1

(b) #TFkEH Mr B : e vebel BERMS EAEm
RS A BREREEAAE BTAERISE HEE ol ¥ &
Atk e v BEREEE ¥ XY BREREMEIIEAA BT ARG
FHEol & & & ARHY, KAGR, HEHRE Hblslz, EEE
4ol BEE Atz o, B, BRY € —RERYS BEE
FASZ ek olF AL Hilv vl F HEEMel7 A 2E
WTAERE S F d& FHEES MEBNCE fflsle BRE 7}
Hedz & 5 Ut

KEHRS HHE A8td B aEEHES A9, BEAE A
g k¥ REA T # olzt BEIA ohF BAE Hirhel s
7AE A ol & FEHERoZ FRA BRAToZMAU) kAo R i
TAHERE Biksts 238 JHAo Eoh 3t okiEt QA% BEY
ol vt WEE kel {ETE ik - AT LEA A HTRELRS B
3 BRE AHA T oo

=T LBERe] kS AT AF HHEAFRS T WTRER B
kot ERSR T 15D B - BRMe) - BEE TATLEA 94
TAERE Bkt ZRE AT £ 28y 29 $8% AL —
i WA EEEESS BEERHC Y. BHEEE 2 BEAEEY KT
BA A AR BTABRE Sasts 1A dA=l, ol F & A4
BRpERE AT A E¥ES F549E Astz Qe A2 F
REGR - KEHGS - BR - LHEYRS Bt FA) TGRS B
13k BRE AT S0, o B Aol #ER B ILE
Ho FFEA Zg Aol FAAC] Ht.

148) Ibid., p.465.
149) BUBE S A6sx A 13 3tz

150) BIERDYE: 37z =,

151) BREREYE N4z iz,

152) BUERAH: A49:29] 3, AI51~528] 2 F=.
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VI HUFRIGH B IEHE

1. #FkERS ikHse] A

HFABRE BEHES 2 AR Wik WA el Raslelck &
. d2E olF H# BREA $& S QAT o5 A e A
& HEe BEYA do Zosith 98e F23 HiRE 94 1]
2 3}, 159)

(1) #Fkel e RAS A HHHA o, Haw WFK
REHNES KL Bl A3E BMNG Ao, 9o HEe &
el Hololok v,

(2) WFARSEE 424 £9¢ Agtel s WK - HHBREE 5
o sle] whel Rarsksteh, shvksin MiEES AAol V¥ ¥elm
Trhol 9% v FEASE FE3E 2ol U Sy e
o

3 #TFAS B} B 1 DASNA WH=C AolA HE Kas
At BESHEE BHS HTARAS & Belahe A2 HR 4
EHEA ok Beh. WFAREE 44 wFEks KEFTENES BH
A grewd ohlg},

) BFASEHES BAT ol 8 KAKKES T HTFA
£ HAAEY 4 AoE MEstnd o Bl BENA gz MR
% 9 RaFikol 2FH ook Wk

() A WEARZE AT MW WE D sHEke @l

ol Eio] FTEH T WHUF asith olF dAstel WAMLE HT
Kl B, BH, AKS B B2 Botel BT BEWH - THH
SEe) Wl FolAok & Aoldh

6) WES AW, FRHERS WS AT RETEY WE, 4

153) EPA, Proposed Ground Water Protection Strategy, V-1~2. #ZF.
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EWRE, BIEAY B, BER ¢4 EBEHY FFE T Fod
WTAREES 918 A2 ddme Hike MBS REES stook &
o},

(7) WTFKRRZREL o FIRSEY BWN - TR 28 3o &
By o2 #i—kol A& Aol vhgAsich. chul el Hrgkthel 45
¥ F AEE chagtel §E5A40l Fose AL Yo

(8) BiREMiol A T ARGRBILE AT A2E kel 71N &
ok, zEY BT 2 oA #HEHRdA $A Addez FBHES
ok & Aol ey FFHoZE 8T A5G dTF2A €8
= A srgke] whE s ook & Hofr}. 150

2. BTFKER BLEHR2 BR
WTFAES LK) AEE o5t o] REY 7 A+ F,

ke B 3 e FlAHd 283 K#EE ##T 5 3
TR KEE FE - RE - FETEN BERY B8R T2

%9 ¥ JHES & 2 ARSE 15D

oleld HEEE MEMEHIE Zold, HAAxE KM AL ik
gio}. =3 o] AfE BE MTAM & A2 AEE AAAE Aol ofd
& WRA && 4 vk TR Wt 2 fifie e EZRUL
AEE FUE 5 gle Aolth

WTARZEES BEE BRAEY 5 ook stz T4 RREN:
AolA o opdvt, A, z Hiflx HEe HRE AT &4
BREFS R#sy]) A Aolelok &, 4o 2 Hfl® BF - &
A 2L BA 5 RTATURMS AEMED &8E + sle 2ol
of grh. 2 W3 HAREFOI A o] F REFeE oIF BHE| A

154) Ibid., V-2.
155) Ibid., V-1,
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Reoh =3 HWTAE R2HA ol Fe2A 4 + e @ R
AE sz #fof &, o9 e AEE & A& AHEMAc FEMN=
a5 A o o,

= WTAREMES BES 71EA2 BEMolelol 39, HEk
HHHyolol A& o ", WK RERY PO FEN HRBRENE
o FelME ofsz, 233 FHREES il Pkt Heleek
T Zoleh. zv EIN KL olv] BEA WT A KERMEE o
At A el glet

3. WTFKER BLERS KFE

BUEER] BiIkE AT Hikdl defMet whdsix 2157 wF kG
LS 13t = B0 Bt 54 o %N FHEE (economic incenti-
ves)o] A7k o] 27, 2 AXlME FE MTAER B
EE A3 B8 HHFERE 422 A2 d.

(Oh #TFK2] 48 :  BTAKe S HTKER BFERES
VR KEE AT AA 870 "k, WTASEY 7854 o3
74 BRE %Fo] BT Kol Wete doldt K¥eo REE e A
olt}.158) WTAKSEME B35t Hrt MbNeE HI3ts HEslool
T HTAKES BAE 7HsA 8 Fo, FA BRHMEERIV 7
B T AERFREEES AT BH8% 3o BEL 14 %71 4
< RS BRE A ¥ F=F sldok @t #TKY 4EE F
o] BE HARO) M RES HTAERES He AL ode
A LE HTAAR AEY KEE 234 gevhe 3¢ ¢ F 4
A 8 Frt.

#TAKe S FtdE AA, FRHE 9 Hkez ®irs e

1588) Ibid., W-2~3.
157) BEABFTERS 1 44 ARE, BHKR. pp.211-262 #Z.
158) Tripp and Jaffe, “Preventing Groundwater Pollution”, p.5.
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o & Aclst malz 2 Birel ol i@ EEEC mH= ook § A
A7t zez EAZ o] HEMEE WA EEY AUV EALL,

HFASES W3 B 2 8K WTFARMN ZAE Folof 5
w2, B9 Aol AolAe RBASKE FST WTFAE 2 4E
B, o S R HE 5 wddck dhw

WFAS AEE A% FAREE ESN v, O A% F28 KA
KEgmel = wEm, @ BROE BB 9% HAK, © ¥ A
=0 REA o8 HAK, @ BERAGE. w2, © TEAKGS
- mE), © @ 2 IUAMBAK, © HRK BAKEEALAZ Y
¥ 4 gl 60

SEHEN AN 2 A4 BRS & HMTARRS HE 2
Felel Fifel BE Brolsh. zelw AsAY HWTFAS FAY A
= WTAS EHE, ARKEY KE 2oz RE FAASRES W
ko] T 6D Sl HHE HFAS HRGTE AL AT o
Az s #AC) FEADE AR KAARA AW wTAE 2o
wepst REAAZA SMESE A4S by A2E Y A%E 2
A 4 gl wrebA 4Adts] @BEREAE Bl YAFES stejol
HEZ fke A GRS FE 5 dE BES A At 29
238 ARG Fo A gowl ohjdet.

RE WTASEE Tol Yol H4F - Bk - Bk T HHE]
A7 e, A, © AN HAK BEFE @ 5T RAKSR
E Y o KES BE, @ KA HRREER 39 Bk 34 AME
g8 SFHE EEY ¥ 2x g UB, @ F8T A% 2 A%
o Rl e TS RE, © HTFA A 4D WHEL - HH
2dn A9 HAEY KR AT 48 - BE, © AR BHOK,

159) EPA, Proposed Groundwater Pollution Strategy, VI-4.
160) Ibid., VI-5.
161) Ibid.
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@ AL R AT REEES AR Solvh e

(Lh KR far ;. HTAS HES FA FHeolo] AHAk
T AL £4KA GE KEERES FEeld. WTAY KE Rk
2T ke FA AR wtet TR AKEERE] TAHoE 44
olof gheh 163 o] KEHKHE] T HWTARZES HEL FA Hile
Bt =5 Aolth ol whA #ikke REA# =AY KEEEA
e BHEE JMAA Ao, KEERES AT JdAEe HAT i
Aol e AEEES AT ZUEFe] EAATLE FE0IT. 23z K
B dAo glo] mFkel RiE#Ec] F& Fust @ Holwh

(CH BUERIMMS Wi  BTAERS tikdA #AlsH 7t
A58 oj7ch mheba TR BRAEKE 47 Astde ojdn =
¥ % +& (monitoring well)& s @eom opvgdet. WTAEGHRS
FERR 2 BBERS 554 AEd 2UHP$EE sHEE HR
€ 23717 44 g =23 RUHIEE o ¢ ES s 6 E
o] AA gedct 4F o $EE s Fohe A wWFe ZUHP S
¢ v FA WA £ o] Bifiiyo.= M= ol oF dvh. 160

AFRe] HREel dE Aol dolAE EPMRS HTKY #HE
9 OE Fol A3 Ehlel st AEHL AFS J1Fel AAk
geh, 2ut okel RYE o g3t TS EhE of9A K- R
Eelojok stz 4 - A= lok & ZAstel A3t dRdte] wiH
A gow o=,

&hH #HTABRAEAS s : DA 545 WTAERS
K@) =5t ZAes KBMMA HWE, dd0 Ry #Eirse 44
of Feted £ 2 WHHHE FI HRE Bikdte Aol A uA
stoh. #ITFKS KTHEBH HiE wo3te] WTABFRES st
=5 e Zolth, #TAKE BE HEES T3t o= BE

162) VI-6.
163) Ibid., VE-6; Tripp and Jaffe. “Preventing Groundwater Pollution”, p.5.
164) CEQ, Ninth Annual Report(1978), p.140.
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oiZbAlRl AMA o2 & dole #ARFS FH fKol He W, S
FERRHH (recharge zone)7} Sz, of WT A HA3] &R A =re]
£ B (discharge zone)ol| o] 27 #EZ BHEAY kKed &
WistAl =t 169

wheba o] o} Z L MTABES HES =adchd MTABERES 7
WE EHRAME A5tz BHANA S=E Ao MTAERE Bk
ol AR #EHolTtE AEd =2 Ao, gl BTFARERS
FATH wwsifc WTABRILE A5t 7123 FHe) =
olch.160) ZF3bA el KHMBERAEE B3t 92 B uHstd wT
AERs 3% ARMRBERE BrAE de) d$ F88d,

(Ah) BRM MAE BEFR BTARS FHRELS 99 S
o wEtd BE Bl HEMY REFES 1A% AL Bt
S8, HEBBY FREY £5 Yn TEE HREY 5= 9
%49 Hido AT BRAHTFR #e=t o) Yo, Tk
WEYE S WTAERS TAiEe Mg B A9 glo] TAY
BAke TR 8&E Hdlo Rz dloof ¥ Ao} 1en Murh EE
ke REAREYE BHEA $ES o MG B 44% JFE
¢ nlEsE WEE AT ook g,

ol olvel Bk, Bl BN U KA EEE BE
Fase ANE uhbA d whfolvh 6w w3 HEY BEY = A
S0 —BE BB Aol YolHAE QAT ko) gt whto] M
5 ZFEE stodok & el

165) Supra 3t 21 ¥ 229 A3 FE.

166) Tripp and Jaffe, “Preventing Groundwater Pollution”, pp. 2, 46.

167) Ibid., p.5.

168) New YorkM»} ol& sl &3 glv}. N.Y. Envir. Conserv. Law §17-0809(McKi-
nney, 1973); 6 N.Y.C.R.R. §703.6(1978) }x.
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AgrbA WTKERS BIEE A WRAE T8 2, #Em
HTAS BE WA HREFEE A8t o € IR kxBm B
e B2 Fod opHnt. AA, WTAKS HFkKkE A2 943
o] A7 #Eol HEM 43 FME= U Aoz oFfidAE
ohvgich s #TAe WA BERAE BHEx, =3 BHHd wE
Ke A$ol w2t WTAKE BRADG. D B4, #TFAkE 8o
e 2ok A3 =7 Hely] ol HRe Aol HEHFE o
g Aol HRY Futel gloh. @9 & MARY 59 HRe #K
el velAl Mael 2% fAA " 48e nAA] g, wd s
wkREel HHE vl & HRE AARANSG A o2 FHhe o
B ERE A2 BEA g0 B2 k¥ W BB 5 AA
KR A e A Eobesieh 7D AlA, BTk KES
8] & (monitoring) 3t A& K Ao wlale] 3] o]},
22L& 2B (monitoring well)g shof &t A = Futo] opr)zt
g #WAKERS HRpEel At o R WEBEA gE AAE Aol #

o 2HE o7 T & A WTK KEE AY3 sotstr ¢
3] PR3] wjFoltt. 172 o] EUE o ofH & W Feo] Hifel 3t
B BEE o= BEACA Aede RAe A9 Ei58A .

AR E HTAKBERS MR Toe 22 Tl r) dE B
EE TR st 2 HWEKS AA4gelvt We el gulzr E#s )
ol®ich. weba BEE HHREERE FFs AE B o, AF

169) CEQ, Ninth Annual Report(1978), p.140.

170) Ibid.

171) EPA, The Report to Congress: Waste Disposal Practice and Their Effects on
Ground Water, p. 1.

172) Ibid., p.99.
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B MR/ 2 slgleh T E Bl odE zelx FiEsE
ME Ak @A HF = g oz -go] mE=.

m2bA WTAERS Helsclor & Ast F& ohdrte BES &
A7t ol ot ‘oW’ FF AE ‘= wF, ‘el
22z gA’ BHT AAst s Rk Aol 7 o] T HE
e ZE BK, ZE Hufe] —f#me Fhlel #8418 s d4. A
o wkES B A%, BRS BEER#RY A= vt 24E 5
uto] g1-¢ Rolth. BE FF9 HFRMES S o FEkEE st WT
AERe] HElE 92 Vet YolAe Az #Emel K A=)
FE Aoz 4=k, =yt HkERAN RERKS shi2d 24
Wt - ARty HMHRS =Rsta, A AAAA Fod HRA
HE $ES 2FeE Ao BEHU= AR viEAE ARY A=
Hr},

oHE WTAGYRS EisteE B3sr] Ao glv MEEA Ag
o] AR HARBE At Wi F2F JE A, BTKER
£ o] gl ‘oS #’ S BMERIERAMY 5AE A, REFRIG
AREFERY BILE A% ASAA #Eds F ol @ HiKE 275
= b 70 T AERS BIERES BEMHLZ HHsty Hstde
2ot F¢Aoly BRE WA vhge FA god opdd. HHES
22 Uz}t HHETIA v & T AGRETEHES 3 7 RE)
27k g,

A, WFAGR A3 B@d BEAAH I, RERE T4
BT ABRE —BHREAAE & BF dstds A sl 8l
= o g FAlolth. —BEEME AT Z@e B K#EAA ®#
BAY = ¥ FrES BV BARDE WT KGR i3t B #=
of g3 A7 Y xFHo] ¥ £28¥AE EEH.

173) J. Davies, I, The Politics of Pollution (New York: Pegasus, 1970), p.20.
174) Tripp and Jaffe, “Preventing Groundwater Pollution”, p. 46.
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A, REREE L BT AERY Bk 4% WXHES 4F3)
ofof gtet. ol ¥A Fo=a WTAERA AT RFRE BES &
7 T ATEGS] BF IR A RS RE@E A& F 5 A0
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AA, BiTe BERBETY EXBEY 3 BLRESETY —8E
FEHel I pRE BETRET A eto o Bul Ak HIRMEH (zoning)
£ A9 - ALt of gk, wobAd HENEES] STHE HBTAK BH
Heel RESIES 3hefoF et

uiA, —# 4 EXRREYDS EEERA 49 BERAE A5
zo REPERAHRY 24 FAAAL Ao BITREHEAR
BEH T e Z8sle] glA ofsht W74 Al 429 HES T3
o] BT & Aok, 2FA Fo=H M KRMMA BE BTKE
R BEWENA AT HTAERE BEE & A& Aol

A, REE KERZRAC BTARERE Atk g} &
A3 ERE RERMES AEE 98 42 4 = EAE OF
© TBSHE AAste Hols] dEeld.

AR, EUBRBHAN N BTAFRES WR- 8L - BNEKE 2
3T WEBE Aol ¥k, AFAA HRK ¥A FL FA F
o AL WTFAERS &4 - AA 9 PrbE 13 Bifigagel 7] =
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{ABSTRACT)

A Study of Prevention of Groundwater Pollution

By Yeonchang Koo, Ph. D., Professor of Law
Hakhee Won, Ph. D., Professor of Geography
Ohseung Kwon, Associate Professor of Law

Kyung Hee University

The importance of protecting groundwater from pollution stems
from its increasing use as a source of supply by industries, irri-
gators and domestic users, It presently represents approximately
15 percent of the total water amount consumed in Korea, By the
year 2,000 groundwater may be relied on to supply as much as
30 percent of the amount needed, with the total demand by this
time having increased as estimated two hundred percent. Thus if
usable quantities of groundwater are to be available to meet this
increasing demand, along with the acceleration of its development,
its pollution will have to be controlled,

The purposes of this study are to review the hydrologic chara-
cteristics with respect to groundwater and its pollution; to inquire
into the reasons for groundwater pollution and its present situa-
tion in Korea; to investigate the legal and administrative mecha-
nism for prevention of groundwater poilution in Korea along with
some inquiry into those in the U,S, and Japan; and to make a
few suggestions for prevention of groundwater pollution in Korea.

Groundwater aquifers are generally recharged by infiltrating
precipitation, The “recharge zone” of an aquifer is that portion

of the land surface which is the principal source of the ground-
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water inflow. The size of the recharge zone relative to the size
of the aquifer and the extent to which the recharge zone has clear
boundaries may vary considerably, Groundwater flows under the
influence of gravity from the recharge zone toward eventual
discharge to surface waters at a rate dependent on hydrologic
factors. Flow rates are generally extremely slow compared to
surface waters; centuries may pass between the time of recharge
and the time of discharge,

Understanding several hydrologic facts is crucial to effective
groundwater management, First, since ground and surface waters
are connected, each cannot be considered in total isolation from
the other; polluted groundwater will in most cases discharge eve-
ntually to the surface, and polluted surface waters can, in some
cases, contaminate groundwater. Second, because groundwater
has such low rates of flow and dispersion, the nature of and
possible remedies for its pollution are singular. On the other hand,
pollution of a portion of an aquifer need not have any effect on
safe use of the rest of the aquifer. Conversely, once an aquifer
section is polluted, it may remain polluted indefinitely, even if
the source of pollution is removed. Though the water may be
treated at the time of withdrawal, cleanup of the aquifer itself
is not generally possible, Finally, monitoring groundwater quality
is fundamentally more difficult than monitoring surface water
quality, not only because wells must be dug, but because the
lack of mixing in an aquifer means that many samples from dif-
ferent locations are needed in order to get an accurate picture of
groundwater quality in an area,

There is no detailed and accurate data with respect to the sto-
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rage of groundwater in Korea. Among hydrologists it has been
a common opinion that there is not a plentiful storage of ground
water because of the composition of rocks in Korea, However,
the results of investigation which were performed in several areas
revealed that a plentiful amount of groundwater storage was found
in many areas, It was evidenced by the investigation in several
areas that groundwater throughout the country is appropriate for
all purposes of water uses, It was shown that total dissolved solids
exist at the range of 200 or 300mg/! and thus groundwater is
comparatively soft. But it was also revealed in estuaries and
industrial areas that the total dissolved solids were more than
1,000mg/I. The range of pH of groundwater was 5.4 or 7.8.

The sources of groundwater pollution in Korea may generally
be the direct discharge of liquid waste into the ground through
traditional toilets and various kinds of disposal; seepage or leac-
hate from storage and disposal of waste; seepage from improper
sewage system and stalls in rural areas.

No attention has been paid to prevention of groundwater by
both the government and citizens, No comprehensive law has been
enacted to prevent groundwater pollution. There are only two
available tools for protecting groundwater from pollution, One is
available through Article 236 of the Civil Code, which protects
groundwater users from suspension, diminution or other obstruction
of groundwater uses, The category of obstruction includes quality
obstruction as well as quantity one,.

On the other hand, the Implementing Regulations for the Envi-
ronmental Preservation Act and the Garbage and Waste Cleaning

Act include provisions to protect groundwater from pollution. The
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Regulations require that the facilities for disposal of industrial
and domestic solid waste be provided by necessary measures to
prevent groundwater pollution. However, there are no specified
criteria and methods therefor.

In order to supply a good quality of groundwater in the future,
it is imperative for the government to protect groundwater from
pollution from the present moment. First of all, the government
and citizens must understand the hydrologic characteristics of
groundwater and its pollution, Second, a comprehensive law should
be enacted to protect groundwater from pollution, Third, to imp-
lement the groundwater protection program more effectively, a
municipal regulation should be enacted to meet the need which is
proper for each municipality. Fourth, the groundwater protection
program should be implemented according to the sources of pollu-
tion: the pointsource and non-point source pollution, Fifth, one
of the most significant methods for protecting groundwater is to
establish a legal and administrative mechanism to properly select
the site of disposal of waste through adopting the zoning system.
Sixth, the existing legal and administrative system for prevention
of air, water and soil pollution should be more effectively imple-
mented, This will indirectly contribute to prevention of ground-
water pollution, Finally, new technology for protecting ground-

water from pollution should be developed,



