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ABSTRACT: The Korean Peninsula is the center of our lives that must be nurtured and preserved for our
descendants. Although the international situation surrounding the Korean Peninsula alternates between hot and
cold positions, we hope that it will develop towards a positive direction. Now is the time to think about the
conservation of groundwater on the Korean Peninsula. According to some documents, communal wells are used
a great deal in North Korea, but they are not properly managed, and excrement is used as fertilizer, which are highly
likely to cause groundwater contamination. In addition, the possibility of groundwater contamination due to mine
wastewater is pointed out in the mine area. These problems are not only problems of North Korea, but problems
that South Korea has also been experiencing from past to the present. Since it is a task to be solved in the future,
there is a high possibility of cooperation required to solve them. The definition of groundwater and groundwater
resources, which are ostensibly different, and the classification of North Korean groundwater as general
groundwater resources, mineral spring resources, geothermal water resources, and underground saline resources,
need to be reviewed and unified. It is also necessary to align groundwater quality items, standards, sampling
methods, analysis procedures, etc. in accordance with international standards. The start of management for
groundwater conservation is data collection and scientific interpretation of various groundwater observation items.
Through inter-Korean cooperation, it is proposed to jointly construct a systematic groundwater monitoring network
for the entire Korean Peninsula and operate it for the long term.
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Table 1. The definition and classification of groundwater.
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Classification South Korea (Groundwater act)
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Table 2. The definition of terms relating groundwater (Article 3 (definitions) of drinking water management act).
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Table 3. The standards of drinking groundwater.

South Korea (Drinking water management act)

North Korea (Drinking water quality

Class standards, Choi ef al., 2012)
iﬁ(:::ti B AE B Hepps A3} . N i
Item HeE (_%Ei_/}:) HeEAE B A4 ‘1%_}[\_) HEAA S & = Fre
uAF A£(20CFU/ml) #2(100CFU/ml) AL(20CFU/ml) A-&(100CFU/ml) FATS, /H/mg 200 50
100CFU/ml  F&(5CFU/MmI) %&(20CFU/ml) 100CFU/ml  &(5CFU/ml) %-&(20CFU/ml)
FUAET ND/100 ml ND/250 ml ND/250ml  ND/100ml  ND/250 ml ND/250 ml 7} >100  >333
oo ND/100 ml ND/100 ml
n 44 T ND/100 ml ND/100 ml
A FAA AT ND/250 ml ND/250 ml ND/250 ml ND/250 ml
€ =5 ND/250 ml ND/250 ml ND/250 ml ND/250 ml
Andak ND/250 ml ND/250 ml ND/250 ml ND/250 ml
Az} ND/250 ml ND/250 ml ND/250 ml ND/250 ml
o} AR 7Y FAE AT ND/50 ml ND/50 ml ND/50 ml ND/50 ml
oA Yol ND/2000 ml
&, mg/L 0.01 0.01 0.01 0.01 0.01 0.01 4, mg/L 0.1
24, mg/L 1.5 2.0 2.0 1.5 2.0 2.0 24, mg/L 1.5 0.7
H 2, mg/L 0.01 0.05 0.01 0.01 0.05 0.01 H 4, mg/L 0.05
- A, mg/L 0.01 0.01 0.01 0.01 0.05 0.01
7 F2 mg/L 0.001 0.001 0.001 0.001 0.001 0.001
g A1k mg/L 0.01 0.01 0.01 0.01 0.01 0.01
s 32 mg/lL 0.0 0.05 0.05 0.05 0.05 0.05 =2 mpll, Cr 05,
ﬂ Cr* 0.05
© k=)
_io: StwLjold A4, mg/l 0.5 0.5 0.5 0.5 0.5 0.5 3%%‘15% é %"S} %‘i{*
‘7jl A2 A, mg/l 10 10 10 10 10 10 A Aa, mg/ll 101 5
‘;j 7=, mg/L 0.005 0.005 0.005 0.005 0.005 0.005
B2 mg/L 1.0 1.0 1.0 1.0 1.0
BENY mg/L 0.01 0.01 0.01 0.01
S2hr, g/l 30&@% ;;i 30 30 30 - 30
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Table 3. continued.

(4

North Korea (Drinking water quality

icﬁl:asfi South Korea (Drinking water management act) standards, Choi et al., 2012)
on ltem ey A aepe TSEFE BHEE oeqaas g2 8 AeE
#HE, mg/L 0.005 0.005 0.005 0.005 0.005 0.005 %=, mg/L 0.01
tho]o}A)=, mg/L 0.02 0.02 0.02 0.02 0.02 0.02
u}2}E]L, mg/L 0.06 0.06 0.06 0.06 0.06 0.06
HUYEZEL, mg/L 0.04 0.04 0.04 0.04 0.04 0.04
2 74k, mg/L 0.07 0.07 0.07 0.07 0.07 0.07
i{ 11,1-E8)Z2 208k mg/L 0.1 0.1 0.1 0.1 0.1 0.1
¢ HEzZ==zd9d, mg/L 0.01 0.01 0.01 0.01 0.01 0.01
EgZ==d49d mgL 0.03 0.03 0.03 0.03 0.03 0.03
zﬂ gZ22He mg/L 0.02 0.02 0.02 0.02 0.02 0.02
g} WA, mg/L 0.01 0.01 0.01 0.01 0.01 0.01
‘j] E54, mg/L 0.7 0.7 0.7 0.7 0.7 0.7
B ol A, mg/L 0.3 03 0.3 0.3 0.3 0.3
< 24, mg/L 0.5 05 0.5 0.5 0.5 0.5
L1-dZ2 209, mg/L 0.03 0.03 0.03 0.03 0.03 0.03
AtAFEE A, mg/L 0.002 0.002 0.002 0.002 0.002 0.002
12-tREY.3-ZeeTay n/ 0.003 0.003 0.003 0.003 0.003 0.003
1.4-t}0] 24 mg/L 0.05 0.05 0.05 0.05 0.05 0.05
ZHEF A4, mg/L 4.0
Z2EZ|g2 e mg/L 0.1
i Z22YE mg/L 0.08
X‘}] BERZ2 2 e mg/L 0.03
g grErgzade mg/l 0.1
ﬁ F2slo|=g ol E, mg/L 0.03
2 OHEvolNEUED mel 0.1
g HZ22oHEYEZ, mg/L 0.09
A EfFEoMEYEL mg/ll 0.004
oA g oA =, mg/L 0.1
FEUH 3=, mg/L 0.5

Sislo - kyilo



Table 3. continued.

North Korea (Drinking water quality

Class South Korea (Drinking water management act) standards, Choi ef al., 2012)
ificati - 2
AME Mgy o 2] =12 I
on Ttem Heg i weag Toare R weaqss g2 22 A=
=12~
A%, mg/l 300 1,200 1000 1,200 A% & O
}7}X e}
HPZNEF 2%, mg/l 10 10 10 10 10 10 ﬂfﬁ;f‘;};‘f 1.0
= B,
WA(LE2]9] WA ND ND ND ND ND ND Aol = 2
PAES=CRR G ND ND A3E, & 3 3
= mg/L 1 1 1 1 1 1 = mg/L 0.2
AT (v vl H v Anka
4, ] 2,
AL © 5 5 5 5 5 5 ) %E‘%H] s ﬂ?;a‘%
A W), & En LS
1]
A AA(Sol AHEAA), mg/L 0.5 ND ND 0.5 ND ND EWE cm > 30
o
s:} FA0)2 TE 5.8-8.5 4595 4595 4595 5.8-8.5 5.8-8.5 pH 6-8 6585
g o}el, mg/L 3 3 3 3 3 3 o}¢l, mg/L 5
=
Aol mg/l 250 250 250 250 250 diole mg/L 2,001 200
FUWARE mglL 500 PSS A meL 1000
2, mg/L 03 0.3 03 0.3 %3, mg/L 0.3
7k, mg/L 0.05 0.3 0.3 0.3 47 mg/L 0.3
1(ASHE 952
B BT ©
el %, NTU et A9 1 1 1 1 1 BT, & 5 2
ko], m FAkolZ, m
3itol&, mg/L 200 250 250 250 200 FAF]L mg/l 200 200
&Fu)5F, mg/L 0.2 0.2 0.2 0.2 0.2 0.2
HpA} A|4+(Cs-137), mBg/L 4.0 WAbs, Bg/L 1.11
e AERH(Sr90). mByL 3.0
7IE AESA B/l 6.0

€€L
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Table 4. The groundwater quality standards of South Korea in the case of using for living, agriculture, fishery, or

industrial purposes (Groudwater act, unit : mg/L).

Item Living water

Agricultural and Industrial water

fishery water
- G40 F 5 (pH) 58~8.5 6.0~8.5 5.0~9.0
Al _ ols
&4 Tt (éﬁ??OO]n]-L) - -
@ Az 20 ]3} 20 °J3 40 ©J3
A xo)e 250 o]} 250 °]5} 500 °]3}
P 0.01 o3} 0.01 )3} 0.02 o]}
H| A 0.05 oJs} 0.05 oJs} 0.1 o]s}
Aok 0.01 o]} 0.01 °]3} 0.2 o]}
Fe 0.001 o]} 0.001 ©]&} 0.001 o]}
tfolo}R]= 0.02 °]3} 0.02 °]3} 0.02 o]}
EEISES 0.06 ©]3} 0.06 ©]3} 0.06 ©]3}
£ HE= 0.005 ©]3} 0.005 ©]&} 0.01 0|3}
X g 0.1 oJs} 0.1 o]s} 0.2 o]s}
&3 EE 0.05 °]3} 0.05 °]3} 0.1 o3}
(167h) EgZzzdgd 0.03 o]3} 0.03 o] 0.06 °J3}
HEfZZZdal 0.01 o]3} 0.01 13} 0.02 0|3}
1.1.1-E8|EZ2& 0.15 oJs} 0.3 o]s} 0.5 oJs}
Lkl 0.015 ©]a} - .
E7d 1 °]3} - -
o gl Al 0.45 o3} - .
Rk 0.75 °]3} - -
1 U 2 58] o= shfe] s gshs Aol = daele71EE A 83hA oE 5 sl
H] 31 71%}: ﬁég o] FAAF a0] 9] Frt QAo d 71 HA] ol sh= A%
o} Sl So2 Qlate] dAlH o R dhole Tt FUhe Ay
2. 501985 2 FY LTS BH 02 % o] §EE A9l = AL $A7ES F 83tk

& AHjE, ek B, ke, §, Aw(u Avka
vehew, WF-IuEn ), $YE, pH, 9, @
dole, FuhAlE, £, U O, AR 5
& AT glo] Wkt oRrbe) o)zt gict.

SRl Tt 712 E Hake] A4 @xs
oA A, AEEE, AF4aS AT Y, &

FHe WA T YE o FAS gl

232 AEES, o198, U8 A&

G2 AstrE B8, FoAUET T8
2 o] g3t A9 2429 71 AAEkL Ytk
(F 4). ALY A9 e A= 4, R

1670E AL et sl A8k +U8
% dite JEo) A Foigattol WA 1L,
oA WA, 74, oA, a4
Pl ok g8, wold8 398
S| Sk U

A&t UL (=) 2 8k &
geka Qe Eitihs 92 AE-87IEel 9l
SHETE HA Bolghg, AT HET
A& HeTATUET TolEZT A ST +2
T AT EET HETUET 7Sl E
HE&T= A&t 71ES 23kl ATHR 5). &
A& B¢ pH B4, SHE A, 345, &2

A dlo Jm 4y of

L [0 o 1o o

Bl Jo d0 oy mX
ol

o
flo ¢

K
g:O
Loy



Table 5. The groundwater quality standards of North Korea in the case of using for industrial or agricultural purposes (Choi et al., 2012).

Item

Industrial water

Boiler water

power
industry
water

Fertilizer
industry
water

Synthetic
resin
industry
water

Paper pulp
industry
water

Glass
industry
water

Textile
industry
water

Food
industry
water

Agricultural
Leather laver Water (paddy
industry ~ field, rice
water plant)

6.7~17.2

6.8~72

6.5~75

6.6~7.2

6.5~75

6.5~75 S ES

1

3~10

10~100

10~25

10~30

0~0.5

5~20

2

5~20

1~5

5~20

5~15

0.02~2

6

02~3

5=15

0.5

0.5~25

0~0.1

FHZALEE, mg/L

40~100

200

100~160

200

100~300

50~100

60~100

100

100~500

A3lE, =

6

3

3~10

ZAe, mg/L

0.4~10

20

12

"1 A5, mg/L

0.1~5

7

7

10

20

4, mg/L

0.01

0.3

0.3

0.02

0.1~1

0.1

0.2

0.3

HE, mg/L

0.1~0.5

T4k mg/L

1]

2Fe7E mg/L

0.02

0.3

0.3

4k mg/L

1~10

SE5k 8, mg/L

T

0.02~0.5

>5

COD, ppm

A7AEE, mQ/cm

0.5

T-2], ppm

0.1

o}, ppm
o

-, ppm

0.01

w7k ppm

SEL
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Table 6. Water quality standards suitable for food processing in North Korea (Choi et al., 2012).

Classification Bread Alcohol  Carbonated drink  Snack Ggl:(rlal conl?r?ll(l)}(llity
g5, = 10 10 2 5
A T 10 10 5

IR Rt HE ot
A7EE, & 75 50 30
pH 6.5~7.0
A EFTE mg/l 500 850 10 300
Ca™’, mg/l 100~ 200
Fe’"+Fe’", mg/l 0.1 0.2 0.2 0.2 0.2
Mn**, mg/l 0.1 0.2 0.2 0.2 0.2
Ve ANES £ESSAYEY 2o a7 Cu’' §lojof gtk
Table 7. Water quality standards according to boiler pressure in North Korea (Choi ef al., 2012).
Pressure, 10° Pa 15< 15~25 25~50 50~100 >100
pH 7.0 7 7.0 7.0 7.0
ST mg/l 0.5 0.3 0.1 0 0
TR, & 0.5~2 0.3 0.1 0.05 0.02

AL, mg/l 100 70 60 50 40

THAF mg/l 5 4 3 2 1
72, mg/l 5 4 3 2 1
|42 mg/l 0.5 0.3 0.05 0.03 0.02

7155, mg/l 0.1 0 0 0 0

=, A, SN, AStE, 2, vFv|A]
<, 3, AE, 4L AFERE JAL 4k o
gt 7|&S AASHL ik AlEE §EEE &
Zof B #AET 7)E0] g2 5YE9
A% pH, 234, 2414, COD, A7|AEE,

@), obed, &, W7rol et 7|22 s E AUk

2.3.3 LA A}|F

Sefube 2 @R|ske: AEIEE A5 43
B 5ol T 2 A7zl A ek, 29
sl ABb 2L Aok AR e V1% 5 EAG
0] 7% o|jelx, AgAFTBGATt el
15222 ofstz FgEe] gtk BEHe M
He7]E0] gick.

2.34 7|g}
BEHe 2712 AR BBl APe 071 R(E

6)7} molalqtelol] tai 42 7|2(% 7)L A X8
2 9tk ol2A Wre) 417158 AN e
Aoz Hol B AL 271d o)A AnEst
23} Bolahedo] a3 I} obd 7t 2R

3. gEiol Xstead al wotb

Qo B3kt mF7} gobA 3 A|si4Hoke o
F LEES S HW B3] Asiegge] et
BYE obd Holth. WA gk ulefel] YH3te)

Aot a B S 18 Beo] AEd St
Bh0) 2|54l did AR 7144 4=t 3
Zsto] B3t A|shgate] BBlo] oA Wl
K= whofo] 4] gk, =Lt o]wle mhol A}
25 o B Bakae) A5k AL 5o
531, $2fubete) A5 el A ale] oA Lobr}
of SH=A] 183 A Ashed B AR of
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| gefo = Jartof dx|of tiste] R 7HA1E Al
ARt A Uzt AJskee], Eoh FAE L
2 Asprd ol tisto] 15¢He] of A2}
o] AletE A5k
Kim (2000)2 Ask#2)l e 2419 g A
Shepofl gt FRo] JHFE A sk F771d
=9l Mee A=, AskruEE aedt
5171 flsliA= Askr SE =Y, Askeaz
AA L Astrr oz AUt A|shgo] thet
a3t B4, AsteEAE At 2208 5 =
Aty z2 9] A4S 3738ttt
Astrd7| 28 Bt S A= BA
ot vt Ak ZA1- Ol thsiA
= Lee et al. (2007)2] AF-oA EYF 5 T ofj A<}
o) AAA wlHl, Aol ZAT A 4
71Eo) obd, Aok AU Y] Sl 7AYo=
Qlste] A3t A EEHBOE AN 7,
71 A4 bl i 4 71 S 5= AF
St TE An et al. (2014)2 H]S-& A3l A7 |E
ZF ditedE=d9 A, 9 Ay EA =
AR 9 T30 whE A|sh AEA WstE HAE e
2 1% a7} 913-S XAt An et al. (2013)
< EARFAEZY 71248 AA = 2UEE A4
4%, mUET 8, st stk 2
= $EEA Y, ERREE Ak +A71E
A

3 0 g5 71%A 4 BAR A

shert.

e Akl Aals welo] deiE W
293 977} AT} Lee (2011) S-2uate] 4
ARSI WA 7| S stE TejeiA) ke Bad
a3 Al A galx) ghe A|ske )2 25t
of A5l 9], WAHRE] ol Asie
%, AgeRet B4R 0 g sleEi $718 A1
o] 2J3t X|al4 2., mmutolaj 2] olFt X|slee
e 20 ol ANSHATh 183 1 gale
= BAlo) B vasisn] 227 g 4349
S AAE: B, BSAET AR Eake
A& 1el TS B ST o, | Hate] A7
2 23 X5 Bl Fel A

25 MR E Y PR 2REoR s
of We 7}EujEA7} SR, ol gl AJat
soqo] digt tige] Bilo] ZAsg. AR

B0 7dietes g 7HSulEA 2 QI3 Agte
dol =] gleh. Aol Afa] Sl W2 w1
4Ato 2 Q1% Aslret Bk go] WAEI itk
TR EAISe} A Sk TRt R B E A &
AFoll ogt At d-S ASAIZ|AL St} o™
ZAR Lee et al. (2018)2 X|&7Fs3t A|slol
= felAE Hrt o A530)3 A S0l
= ofof grhar sttt

JAto] o AREe] o AAE WHF A
A1 92 o] wgog sy H|A7}
wol WAR A2 AHdoltt. T8y oA 3] ¢ A
ZApe}e] iste] AT S Yol A& =g o]
gdas) Helrh ¢Fo g2 FEHES tju|sta gt
O] A|etpAt o] HAE fote] A4 Eit vholgte
5T RS 1Este] REE AA|E b2
A et ABAAE 12z dart it g
I T 53] Akt d@1E E ste] FAALE]
TN 27t 72 AsteE] o EAR T
312 FEE0] B a&Ao R AGEHI|E

gttt o] & 3t tha E MR E ARt

3.1 Risime 801 MEE

Agto] et Holg B, gake Ase) A%
oL} G4 Afole] MBS AT AL BEE B
2 o5 g, ke ol g B2 A5t
1 gk e AHoE FAHOR Sasty
o, Bk vmd AuHoln BHe Bojg A
$3t3 gk 27k E3] ALgSHE ASRY o]
2 golol thall Al etel A F41421 Aot glo.
U, ke A, et §22 004 A4
714202 olg Hsalok stk 2 Aot girk.
A 3heok RSkt oleks 5 Golo] thalA
sto] steHoR AEAOR B4 4 Gk Ao
RIEL 5 E A2 9ast gek gl W =
ool & Holek

32 Xks 2RAA A=

Aoiso] Baol QolA Hake S84, AT
2, 5old 8%, TUSSE SRS VR0 43
Slek. BEHe ol 3 Askao] B4 net &
Fte] QHABSAY, BHAY, A B4R, R

shrdeagoR Freka ook Bae £771E
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o] AgtrE AR 9] JdollA Bt ghfsto]
ZQ3 PO ko|w, E3 Xlﬂ#—‘ﬂ 1 ==}
&2 EAo wh} Bt ZYA| B3ty Qic). Bt

o AFERE D] 2 AL B
& "ast gk

33 E8 XsissaIIE MF

et Bate) aleidr| 2 s Sats)
£ AL WS o} A Aotk Tt B skt
£ Aalg $ARAL YA shte] £QE A

e ES 7T A3 B D BAPS
o ol A7 A o2 Mg At UKo E Y8
AR el of gl shelef dlolek
= el B89 AE Teid 45715
T3 2 At ek gEe] FA A8 4
=% A oo dgdsl 443 Ao
FH At ol §-2 3 ASHA A et
A7} Bastc.

34 X|StEAlZAF L BMERX 5L
2 Ho| ¥l AW, B3t R|skepdr|E
< 7R Utk FAIF QD B oL Al of
A= Fjlo] A, FAF 7|Ed 34 T2
A e dRos FAT Aog FHHET Jite
S AL QAL FR17|H A 1 ER
£ &5k Stk ke 2 7137 "o gEEthY
EAHAE v wste] Gds B2 RS o U
Zkomd i,
72 At ABAFH T wet 2447
o ZFo|7k & 4= Utk FAH o2 FEE= At

of gt &3 @A of HsE X|ekr Al B HEA}

EWE a7tk

3.5 ATIHo|T AMAFC XSk BESAE FE
ol Al

Asiee] ETH Balel AL HoAE B
o] 11 7189 A5 B} o] FA £ E AR
o) 75} a4j0] Wk, GaHe 0|2 98 2717
S UST, BASEF ST 5 CrRt A5}
SpEYL LTI Yot AT Asiel ¢ i
22 237 E QA AskedTr AR
A A AseaEYE 27t Olzﬁ}il‘;’i

ol - ojel

4 FHeE % S s uS YT AT
= At =7 A S AW TS At ohekst
=7t o] R 11, HE3] FRo] =L ik
53] 78] AAAE T A A
o4 7k olfE E3 A5k AA Q] #S0]
ORI YA FS AL 2 "} B3 X5
Seo] Areleh B4 shefela 4] Hol T eHs)
AeprEAATEG S| PAHE AotrTE
o] AElolof g, k] Aslpan A7) 9
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E
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