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ABSTRACT

This study reviewed the groundwater policies of USA as a benchmarking for the purpose of improving groundwater
polices, regulations, and plans in Korea. Each state of the USA has its own unique groundwater policies. Recently, severe
drought in the western parts of the USA resulted in the launch of the California Statewide Groundwater Elevation
Monitoring (CASGEM) program. CASGEM classified a total of 515 alluvial groundwater basins of the California State to
four prior groups (high, medium, low, and very low prioritization). In Texas, a total of 101 Groundwater Conservation
Districts (GCDs) over the state has controlled groundwater pumping amounts in their own management areas and 16
Groundwater Management Areas (GMAs) over the state have directly managed groundwater aquifer. Direct management
for aquifers by GMAs would be the most scientific method for groundwater management, which expected to provide
water consumers the more advavnced groundwater service. These groundwater management strategies of the USA can be
possibly considered in groundwater plans for national and local governmental authorities, which possibly results in more

optimal groundwater management in Korea.
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A, s Wl sl e 2 ek S95AQ1 Askidd
A=z 2z} Fo Aok dE A Tl At olHE
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= O ™(Table 1, Table 2), o}l “FAIgH W82 Joshi

(2005) 2 Baxtresser(2010y2 315} Hgo}ait}.

2.1 A &
A Af-H(absolute ownershipy> 28 T+ (rule of

capture) B UE2]4 T2 (English rule)22 L&A )

th. o] Aao] =H Fo| EXLFEE Bolo] EAd
A Bolo] Ak wige] AHRE Prd 4 Y= P

7k ek, s W@ PARE R Hew,

el sk AmRe] ARREE wEIAL, PR M W T olke] Asie Bl e JhlE Pt
Table 1. Comparison of five-categorized groundwater policies in USA (Baxtresser, 2010)
Classification Ownership Groundwater withdrawal Strengths Weaknesses
Absolute ownership Landowner Unlimited Easy Access to purchase Concerns for groundwater
huge groundwater depletion
amounts
Reasonable use Landowner/ Unlimited but not Protection of conflicts ~ Unlimited pumping by one

State government
adjoining wells

Restatement of Torts’
doctrine of reasonable use

State government

flowpath
Correlative right doctrine Landowner Limited
Prior appropriation State government/ Limited

doctrine Landowner

interfere with the

Unlimited but not
interfere with lakes,
streams, and groundwater

independently standing-alone
user

among groundwater users

Protection of groundwater n\a
and surface water

depletion

Equal rights to all
landowner as
groundwater users

Non-consideration for aquifer
productivity per each well
location

The first groundwater
user having priority right
for withdrawal

Subsequent users having small
withdrawal rights
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Table 2. Groundwater management policies in USA (Joshi, 2005)

Groundwater ownership

Classification Number of states

State government

Landowner

Absolute ownership 7

Reasonable use 16

Restatement of Torts’ doctrine of
reasonable use

Correlative right doctrine 5

Arizona, Mississippi, New York,
North Carolina

Connecticut, Indiana, Louisiana, Maine,
Massachusetts, Rhode Island, Texas
Alabama, Florida, Illinois, Kentucky,

Maryland, Missouri, Nebraska,

Pennsylvania, South Carolina, Tennessee,

Virginia, West Virginia

3 Michigan, Ohio, Wisconsin -

Delaware, Hawaii, lowa, Minnesota,
Vermont

Alaska, Colorado, Idaho, Kansas,

Montana, Nevada, New Mexico,
North Dakota, Oregon, Utah,

New Jersey, South Dakota

Washington, Wyoming

Prior appropriation doctrine 14
Reasonable use/Correlative rights 4
Absolute ownership/Reasonable use 1
Total 50

New Hampshire, Oklahoma

California, Arkansas
- Georgia
21 29
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2.12. FEH ALS

)4 ARE-(reasonable usey> o#TE T2 (American
rule) 2 2% 4HA Jtt EXAGFE B2l EXo ¢
He b8 EXLRT Ak el s dorIA
= HAAA AslE d3le v o8 4 Ut
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T Ol SEE o sk 75, EXAGTE ol o
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o= GG Al EAIE Do 7hsAe]

2.13. 739 I AR

9 gl AlE(restatement(Second) of Torts’
doctrine of reasonable use) G#Z AR A Sk
A W E Aotk B89 ¥ (Torts® doctrine) 3}l
A, A9 EXARFTE TR0 ogh AT IF
Sk EXART Ak Bl dxskA] A AsiE 71E
AE, 2 EXATAPL olF AAES A5 Ak

el e AVIs] 28 2 ¢ 3o 22y

e 2]d AFS-(restatement(Second) of Torts’ doctrine
of reasonable use) SlIA = ©]E 3 RS AFH| ot
s}, EXAfTE Aakr R Qe e EXA
2] A3l Wl SIElE 7RIME kA, FHY] &
A, 3 B Asl i8R 5, T AR A
HIAAE QF BE g o] A P F A
o] A= el T AP AT TEiE |
S g v A AR Apdsks Aol

2.14. A3 A7 93

5 A Y= (correlative right doctrine) dlollA E&
EXafTe 250 3l e Ask A99] Askrel
tiste] wdgle] Z4zke] dRlE Adot. &, < dE] ¢
2ol 2zl A e Al e i A E
Ze] WA vt old we} BE EXAfTe 2t
Ze] EXAZo] nlgld 5 o o' ASE Yt
A Z3hct, o] A dnkHo R Ak FQ ol Hla|
Al FaFo] F53 oA A8dnt

2.1.5. 94 AR

4 A& 9= (prior appropriation doctrine)S -$-A1
T2l (rule of priority)> 2% LA ). o] gAo] Al
= FolA, FAR ARG sET e TR0 Aol
o FER= AelrE WA AR ARtlAl AlskE &
ol tigk dglE e m Rt &, A=t
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$2 vt FEEE "X F71A] olojRle LAY o
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9] FhhE Alo] o Foxl HoltkAirhart, 2012).
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T 7l Foll= SR 2AXs), AA] 3, As 49 Ask
o ZHEte] Yk o] 8505 RS IAA
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WA FA7F A& BErbsgh e ol2xlor
(www.drought.ca.gov), BIAR> 5= Z <Igte] w3t AYAk
FHASL 2012-201435¢ FEH2ZHE 4 25
S 2] Sk ZAel| |27 1714 SlAtH( Walton, 2014).
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2.2.1. Ao} F Al dE] AH

Ag|xo} Foll= ZF Al - oA AXFHoE & A
£ AABH, 72+ A - 7] Al o8-8 iAlsk] 2fal
Al - R S]] S 7L ok Ae]Euo}l
APREE ZIQIHR)S] Aslr dEE T AE 5 QAL &
AR o] gk 9eE HAQ] Al oalf b Al
S(safe yield) oJH=Z Xel5 S5 AIAZ 4= ot
g2, AEol = A 9 $193](State Water
Resource Control Board(SWRCB)= F+ He| BA sl
=27 Ao Atk o]8-S AIE Uk
A Lo} Foll= 515709 S35 ek 4] (basin)

B EA] (sub-basiny’} Ao, 51570 &= sl
| Aol oF 3Tk @B EU o} F AT F 80%)
o A} AF Foltt. Hi o5 EXelMe Agxy
of I Azt Ba ko) oF 40-45%0) Pk FALS
AprR olgsk=d], H 715Rstel o3k 54l 7=
ol Aek= oF 60%0] FA FoE "HEEIi
(USGS, 2009; Walker, 2009; CWS, 2012). %7]7}to]
27 71g3 2R 20 mE Ask Rl ke
W) Eo} 5 Asire] 5 ) 4o ofale 2
a3ict. ol2A 20149 7€ |0l F ARAAE A
sl Aj9le] A7 Psgol tlek NFRAR e o}
A5k ¢ F=(California Statewide Groundwater
Elevation Monitoring(CASGEM)); ZZ 138 A|s)3}7]
o olzsitt. MelLol F Aake 49 B =g
o Qgtoz, Pelmel F FAAFE WLl F
SI7) 355 As BAo vlajel, AT, B e,
WHHZA, Al o8 B 7|et Aekr sl 891 55
st A S5 wiETHTable 3). ©12A] 51570
FHEAE vl B A SHE&ES, T B vk
< £hE FEEAT o] TR ZAelEuol = HA] A
s olgel 96%2 olgal, 1Al 217l oF 8597}
AT 7] EAEVN Ee 9 2 sl 3 &9))

o thalix 2] Asl AE AFFsIIth(Fig. 1).

L Hr 2

Table 3. CASGEM groundwater basin prioritization of California State (DWR, 2014)

Percent of total (%)

Basin priority Number of basin
Groundwater use Overlying population
High 43 69 47
Medium 84 27 41
Low 27 3 1
Very low 361 1 11
Total 515 100 100
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Basin | Basin courg | PErCEnt of iotal for State
rankng | perrank | GWuse | Overlying papulaticn
%

High 43 B

Medum B % 4%

Low a 3% 1%

Very Low 361 1% 1%
Totals 515 100% 100

Basih Priortizetion resulls — June 2, 2014

Basin P T_:;t:;p -

r:‘:"_") Groundwater basin/subbasin

Basin priaritization ranking
IS High

0 Medium

B Low

0 Very low

= DWR Region Office boundary
e Hydrologic region boundary
—= = County boundary

1 Northern
Region
office

-~

North Central

Region Office R ouiars
§ \ Region
South Central Office
Region Office \\

J>

5

Fig. 1. Results of CASGEM groundwater basin prioritization of California State: Orange color, High priority basin; Yellow, Medium;

Green, Low; Yellowish green, Very low (DWR, 2014)
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o miyear)d] A357F FFEHIL ATHRCGCD, 2014).

B = vl ] 8 S AR 191E As)

= W, FHE Al o8 BIE(73%)°] vig- =T

ol T FHE Ak o8 HIE(50%) Hrks 4

2zl 30%(34

I~==
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Xl FollX e Al - AR J§k B Y
(Groundwater Conservation Districts (GCDS))O]EP: 7]
Hs AR o2 st g g9 Asi TN, &
=, B3 55 27|13l JtHTWDB, 2004; Fig. 2). 7}
BA 9L 7AiMl kAL, Al - ERIREA] ADE

Al o8 EE 9 olikez VA IHIE TP,

Al S AlgE, g 1AL AR AEE- s7tel o
sk A, s 5 B1E] Ag, 1Ea B o=
ofsshe A[akre] &7t 5ol tigh AelE BASHK(Sahs,
2009). Zev BXRs FE ol AZAE AW Aol
o)Azt Aalrt TelEar A7) Wizl sk 5 Tt
Ael] EEshs WY Afe] Aol Wlled B Afr
) YAY g wEse WgoR Wel ok A

o]th(Hardberger, 2013). ©] w&ol| % & #IA2|S
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Fig. 2. Distribution of groundwater conservation districts and management areas in Texas State as of July 2010 (TWDB, 2011)
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Fig. 3. Edwards aquifer in Texas State: Left regions, Uvalde pool; Right regions, San Antonio pool (TWDB, 2011).

of o] AyiEo] QI7|HTk= A - & AAE wet @
dejo] k. A= ) vl EHO}Oq Al - AR
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o B 75 Aolol PSR SR asH H
AAAT} EAo] A FAtHDupnik, 2012). o]l u}
o), ek Bele el S8l sk el Ao
(Groundwater Management Areas (GMAs))s ©|2h= A
Szl o] 29 Foll Uth(Fig. 2). A3l
) A(GMA9e) BHE, A TS A Sk
3 ) Aje) AAS Agelel % el Askes
Befshe wlo] Itk olzA o] AR Asa wA
TY9(GCDs)S sz o] BEfsl=s asA4s Alast
3, 7 el $ed S Fleelel B o
A HigT uEE & ¢ Stk 2014 A, EARS
Foll= 167H’] A8l “d'a T9(GMAs)H 101702] =3t
T B FH(GCDsyse] AAH] AUARE, I AskrE
BATo] AAHA] 2 X= St

== t4F FE] = (Edward Aquifer Authority
(EAA)S BARE SRl fXshes 39 & #2 Ui
7]¥#H(Regional Water Management Agency)°|t}. 871
Al - 2ol ZANE dEHE dise A3 dse

Z(Fig. 3), oF 29vbge] FRoA| eS8 &2 3+
S} o2 858 Xas A9 W) e &

RS SIS S0, 259, A, 2] 5 )
7] o] ol Sk apziel Apet. s o=
H= thse) P9 Bel BEAlE B 2

2 EX4J+ Zﬂ_jg 7V Fa% Mﬂ-"’ g+ Atk
dER=E das BEe 9715 2as] 4
3 w4a1Eke] 734,}; 1993 9| {\JMQ%‘IE}(WWW.
edwardsaquifer. org). &, EBF7159] THQ A2lA
S flEiE AETFser Ak 853 o= gt
4o A% Fu7h Baskach, ol 9, el
52 AT W AEQ)) B AFKE AFY A
e ] 7S elaL, 7t J’Vq"ﬂ thste] Aek
FrEs Agsl, ALTFse s #E =R
= 89l E‘r def= s =2A L?_}EHSL T (San
Antonio Pool)?} 4= % (Uvalde Pool) o2 F-E-HTh,
Ak B, 7R F N FIE iR Ak
T=F2] 49 W), 8- = (spring flow) HIIE
7IEo R St Aekry] e 8350 &7 HE
712 MRS Y3 7)1E=X9) vgs 3¢ 7L Y ok
S JRFHo T Fojoksl= Sigr(wﬁhdrawal reduction)
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Table 4. Critical periods for groundwater withdrawal reduction of Texas State (www.edwardsaquifer.org)

Critical period

Classification Trigger"
Stage 1 Stage 11 Stage 111 Stage 1V Stage V
Index well J-17 level (msl?) <660 <650 <640 <630 <625
. San Marcos springs flow (cfs?) <96 <80 n/a n/a n/a
San Antonio pool . "
Comal springs flow (cfs) <225 <200 <150 <100 <45/40Y
Withdrawal reduction 20% 30% 35% 40% 44%
Index well J-27 level (msl) n/a <850 <845 <842 <840
Uvalde pool . .
Withdrawal reduction n/a 30% 35% 40% 44%

1) Trigger: the 10-day average value of aquifer level readings at J-17 and J-27 index wells (which are two representative wells locating in
San Antonio and Uvalde pools, respectively), or the spring flow rate at either the Comal or San Marcos springs

2) msl: mean sea level (feet)
3) cfs: cubic feet per second

4) <45/40: either less than 45 cfs based on a 10-day rolling average or 40 cfs based on a three-day rolling average

Table 5. Comparison of groundwater policies between the USA and Korea

Groundwater USA

Korea

Landowner: 29 states (58%)

Ownership State government: 21states (42%)

Management Local groundwater management agencies
Limited/Unlimited

Withdrawal

for each state)

(depending on specifically hydrogeological conditions

National government

Local government/Public groundwater management agencies
Limited

(designated withdrawal amounts per each well by the
Groundwater Act of Korea)

S AAslar JUtk(Table 4). olAH AelAl BAS 9ls)
AR g2 sl BelE, AETFse Ak o8-S
Qg =gog ojojxlon, AFHoR == T
o] 3 X3l #BelE skt 7]edsla ik

3. FE|L2t A5 2| M= R EEitol
Clm]

3.1. X|of+ 22| M=

3.0.1. A3 257

vl 7R1e] ARHES A2 RAshe w7te] 54
2, 2970 F(58%)l4 2 ANRAeIAl B EA] &) A
sl tisl 71R1e] AfrAS AT Table 2). WHH A
Foll 9IXIg gt FU T, 2%PlMe A&k
Aol R ok fEuvet Asly Al3zdME
e FAARLE HASI A I71e oM,
7k S7HAIAIEE Bal ARICH])RIA Askr &=
2S XS FTH(Table 5).

3.1.2. A8k #E] A
v=re Xl o]8-9] 71EAQ AEE iRl Fajs)
© gkl a1, FAROIME FHE7THe] AT H
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th= Al - T(county) F AFGEA)EE 2AE A
SRRl ofg AXAR] Aekr HTEE Adegitt.
SElvERe A8l A3z sk B 9 dlo] &
F7F =71l dvkar B qlaL, SR wo10d
vtk Zslrde) 7| BAG S FEskaL, AREE AH9A]st
FHIAGE FHstd Al BES sk . o
Tk, ZekrEElE S8R ofd ARAMEE, 8]ar A
SRR 1E EEEE AEsle FoMe vliare] A
2} fAFSIEH(Table 5).

3.1.3. A3k A - ol&

vl=e] S Al Al s5H oz 2 i)
A AskF o8-S ®AsE Holoh. M) AFRA(ES
TN HIFEHARL A8 7idol8 Ao E+-a}
a1, 3] B2 FelA] o5 Al o8] HREA
Akl ok vl=e) i Alxs} BlwsHS o) $2u
g A3l Al A" FH AR 7t v
2= ZRICHRNS] A8l o8-S HE BEAske ol
A5k, Al N BAE SAlel olFHe H25l A
o9 Kl MWksdS AR, ME7Fed Hel
oA =Jsl4= 0]8-2 HAZH K Table 5).
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3.1.4 9T} A[ekr A Alzele] A
Sl AslkeHe AghE AslrAraS 71g 9
o)a Al ATt Al 24 Fo|t}t. =, 7} B4
o] gekS wWAlsle] A|sHAQ] FHTkS o] {3 E
gafar glo, oww o dielfe et

2 Ho ruE

oheth, -yt X]O]‘—’F‘?j@]’ﬂ T AR 2 731 o] o
A AR, Pl A8k ﬂzq"ﬂ’ﬂ &7}l Ak
TRHT dRF o Ao kS ¢ 013‘0}3’— A=
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Table 6. Comparison of groundwater management in Texas State, California State, and Korea

Classification Texas State

California State Republic of Korea

Management policy Absolute ownership

Local groundwater
management agencies

Management

authori L.
. ty Districts

- Groundwater Conservation

Reasonable use / Correlative Similar in Restatement of Torts’
rights doctrine of reasonable use

Local groundwater
management agencies Local government/
Public groundwater management

- Groundwater sustainability agencies

- Groundwater Management — agencies
Areas
Groundwater Imolemented Implemented
management Partially implemented P
Management plan . - Basin priority plans - Local groundwater management
- Edwards aquifer o plan
- Groundwater sustainability .
management plan lans - Agricultural groundwater
P resources management
Management unit area Local grogndwat?r district Groundwater basin Locgl government area/
area/ Aquifer unit Agricultural watershed area
Integrated management
with groundwater and ~ Non-implemented Implemented Implemented
surface water
Ownership Landowner Landowner National government
Limited Limited
S Withdrawal Unlimited - Withdrawal with securing - d;es;ggzzid V\:/Velglir}e]l\xtlﬁzamounts
roundwater A
|
use groundwater sustainability Groundwater Act of Korea
Trade of water rights Permitted Permitted Prohibited

Conflicts among

Judged by state courts
consumers

Intervened of State Water
Resource Control Board
(SWRCB)

Intervened of local governments
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