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ABSTRACT

When evaluating the extent of the impact of water pollutants on the surrounding area, we would like to present the
target level (proposal) of the quality of the environment, which is the standard for evaluation. We propose the environmental
quality target level for substances that need to be applied domestically by investigating overseas cases operating the
integrated environmental management system and the implications of domestic environmental pollutant management.
The appropriateness of the environmental quality target level reviewed in this study was determined using data from
the water quality measuring network, and future improvement measures were proposed. We review the available
methodologies for setting quality objectives for the environment. It proposed the environmental quality target level for
21 substances that have domestic water pollutant emission standards and do not have environmental standards, and
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proposed future improvement measures. If it is necessary to add quality target-level items of the environment in the
future, it is believed that expansion will be possible based on the methodology presented in this study.

Key words: Evaluation criteria, Integrated environmental management, Target level of environmental quality, Water pollutants,

Water quality management

FAl0: Pz, sEedEs,

o M
N h
2
—9—1

D
ot
o

>

HI%QE }‘ﬁxﬂoﬂfﬂ
AdRsE 7= TE'J‘%EP 76‘11
A ALESHE L SRR Qe 2
71l Zoladlem A fha
ol& WAlstaAl A Fo A= ﬂr
rgshe YR EtAAAR A
AEe AN el uet ‘%‘3
LA S AIB(17.1.D3EL Qi o]
PANAE FESAL A BAEe ek
Al 2ol 71015‘ AoR 7= o
AR NER 107 Qs

7@‘13174@/\ £ &3l A=
1?1

E
30
o

i“’
o

ot
oY (o O Y

LKL o i

O
-

o o

i rlr
palLe)
hi:3

o
o

L 30 F
fr
)
M
>
i1tad
o

7]

2
N
i
o
)

(

!I
r
o
i
5

o

fr

ofl W i

(il

i

nﬂm
©
o
ik o e .
Ml oo, A o R OHT G

o N @ > O oM N

<k

2
.
of
usd)
o [

i
oy [
fm

sl

=
ol gAY che @01 %E}tﬂ A7) 7
Wi 4E 4

off
ol
S~
el
re
N
o
=
Y
ot
o

oY T
é
E
‘_l_.‘
o
ook
fllo
ot
NS
gﬂ
rir
:.”é
M
of
O
T M
Hﬁ i)
z Mo 2
o N I
Y
o R ot rlo fN tob ok ot fu

==
oy
N

r

Y
N
(g
rE
2
a
ru

N
ol
st
AN o >~ g oo Ay fo
Mo wx ¥ H1 N

rﬂ rlr
oM.
2
=
R
rir

fr Noof e

o

B el A B g

2
ol
X
i
o

ac

2
e o
re M
4
2
>
rr
=
i
of
ot
Mr
ot
>,
to
o2
oX
H1

N
o
U
>
op
—OrL'
fr
4 4
N
i
e
2
>
(o]
ot

Fohm Aekstd 7% o
2E SEQH
pol-e AAIstaat gk AoHE B
4, AR Asd
PPsatn FIA 0 R A}

i

M Hd Hob o

4
fu—

7
o

oL fllo
juh)
i
o
jats
jﬂ
B
oﬁ U
- (o
i)
I

w10

T oo o g o

r? nof
4

(

Sl

% e
4 A
¥ LA e HE 0 GBES
xSt Ton FRRARAEE 245
T 5 59 AQY B 0GB BE 9%
=

2

, %) 3

o A% WF 5O EAHEAT ok, Fu 24

AN HE 2B Telo] dat AAHS £
stk AAE 222 919 sl A E T ofdo]
Hg 5 Qe B A B 2F A% e 7
Estoith. ARG WEREe] o8] ) Ago] Bast

g BE FECHS AkskE, At
kel AR e FF AATES AR 9

) F7k FUEY ARE ol g3k

H

3.1 2 ARl EAF Zat
A= WY

= A S Al HEEA ¥ %

=3}
7128 Table 10] e, FujolAs 4 2

188

ole=etel| A353d A 3= 20214 68



3451% - 712

[ye)

=

- ARI3] - 0142 - 2R

OO

S

o W 7R 5 S9N FEel diske] Ve =S vk
Awol  ska 9LOm(MOE, 2021c), 4=y YAbA 7|
9] e} 7teg, & 5 40 ol g Ve s
HoE §)’t AAIEkAL It (MOE, 2020b).
5 =887 e A=

=

=

SR A ol oA

o §5 TUGSE RS BelSHT ek MOE,  ARAY, 79, YA, SelH e 5 449 Ao
20200). AF4E SR oG A ML B 2 o] AR SaaTH FH/IHaY, 9
o we B sz gl vEe] Ba /] AGk 671EE 5 ASulEAA A BEEE 57
Z AW RATY G TIBY B AE 25 39 U0 BAY WEHgyIE] vhuisel nt
A 9 AERAREG] B 71E A6l GFEPe]  (MOE, 20210)

Table 1. Analysis of various environmental standards for water quality management

Water Applicable target Pollutants Management standards
Cd, As, CN, Hg, Organophosphorus, PCBs, Pb,
Human health protection | Cr®*, ABS, CCl,, 1,1-Dichloroethane, PEC,
. standards Dichloromethane, Benzene, Chloroform,
River DEHP, Sb, 1,4-Dioxane, Formaldehyde, HCB
Living environmental pH, BOD, COD, TOC, SS, DO, TP, Total
standards Coliform, Fecal Coliform .
Standard concentration
Cd, As, CN, Hg, Organophosphorus, PCBs, Pb,
Human health protection | Cr®*, ABS, CCl,, 1,1-Dichloroethane, PEC,
standards Dichloromethane, Benzene, Chloroform,
Lake DEHP, Sb, 1,4-Dioxane, Formaldehyde, HCB
Living environmental | pH, COD, TOC, SS, DO, TN, TP, Chl-a, Total
standards Coliform, Fecal Coliform
Living environmental |pH, To'tal Coliform, Pesticides-Liquid Standard concentration
standards Extraction
Water quality index
Water quality index for (I:Very good, II: Good,
sea water Chl-a, DO, DIN, DIP, SD III: Normal, IV: Bad,
V: Very bad)
Long/Short-Term
Sea area .
Marine ecosystem 64 (Annual Average,
. Cu, Pb, Zn, As, Cd, Cr . .
protection standards One-Time Observation)
Criteria
Cr™, As, Cd, Pb, Zn, Cu, CN, Hg, PCB, Diazinon,
Human health protection |Parathion, Malathion, 1,1,1-Trichloroethane,
standards PEC, TCE, Dichloromethane, Benzene, Phenol,
ABS
pH, Total Coliform, NO;-N, ClI°, Bacteria, Cd,
Domestic water As, CN, Hg, Phenol, Pb, Cr®*, TCE, PCE, Standard concentration
1,1,1-Trichloroethane, Benzene, Toluene,
Underground Ethylbenzene, Xylene
water

Agricultural water,
Industrial water

pH, Total Coliform, NO;-N, CI, Cd, As, CN,
Hg, Phenol, Pb, Cr**, TCE, PCE,
1,1,1-Trichloroethane
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of M2 EWo AR WEE]L7]EL 5TH(MOE, i e
2021c), "A|sFHy A0 ARG X] skl =4 Methodology 4
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w g=eo 37702 ZAFE T (MOE, 2021b). o
2 Aol A AjtetalA} sk &0 A B e ( Applied as target level(draft) )
317 7] &(Environmental Quality Standards, EQS), %%
3}1A4] 2] (Statutory limit value), =3 ] (Target value), =3 Fig. 1. SystemI of ilmpl)clementation of Imeth?dology for setting
. N target level of environmental quality.
(Objectives) % A=Holl 4] BH7710] gz 2HEHe] o 8 ety
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16719] 2 A=do] siF= itk o] 7Iee A= A8
St o]f= ‘FH | ol =] S Bkl
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o= TAFSE] HALskGith viE .= S E = gt 4 - 7]Eol7] wiZolth (MOE, 2020a).

# o AR A g AR EE 2 B3

A% RS sy flste] SRR A =S AA 2 HHE 2 =y SF7ee FAsY =29 &
Skal Qli= F=9] v FFE7E AL"R] HI 7t =g} FpEo] EAGHE A5

1} ZU O] oJu]Al2 A H(BImSchG)of| W& o]u]A| HEFeF &4 Al =9 HiE S W 849 2
& 712X 9} =237 7] Z(Water Resource Management 53 FE(@hem AR 7T dESHTE 54 &
in German Part2 Water Quality) < arlsto] 2hgd Aol sl th2] =9] &3t aF ghol EAshE A
2 Al AREEE 71l A ol disiA = ARt Apgre] A7 S aks 7| 2EA 3o 2ol s}t =

T} (Environment Agency, 2014). T} Fig. 1o|= 23 4= Attt EAJo] A 51e] J=HH1 Amnex A B3¥ =5

() Ad Axp 558 YERHGLAL Table 22 9ol A] Y 7SS SAFeR St 11 QR = Y,
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Table 2. Pollutants established according to methodology

Category

Pollutants

Methodology 1

BOD, COD, TOC, SS, pH, CN, Cd, Pb, Hg, Organophosphorus, As, Cr**, PCB, PCE, ABS,
Benzene, Dichloromethane, CCl,, 1,2-Dichloroethane, Chloroform, 1,4-Dioxane, DEHP,
Formaldehyde, Sb, TP, Total Coliform

Methodology 2

Phenols, Phenol, Pentachlorophenol, Cr, Fe, Zn, Cu, Mn, F, TCE, Se, 1,1-Dichloroethylene, Ni,
Ba, Vinylchloride, AN, Br, Naphthalene, Epichlorohydrin, Toluene, Xylene, TN

Methodology 3

Methodology 4

Perchlorate, Acrylamide, styrene, Bis(2-ethylhexyl)adipate, Sn, n-Hexane, TU, Color, Temperature

sho] A7t AARY] whiol B} 7)zo0] RARE
B Fofl A th4S HI AnnexDel 4] AAGE 2hS 2HE3t
Aoz grerEch. 0|27 AE 2L Table 29} 2ol
s o 2740 e @Eo] HFH AL,

3.4 =2| Al ZAH Zunt

29| AH 2= 7P WS FE 7 39 vl o9
2 a9 e A, SR HYAE 9 =71
7 5171 2 WS YFEA] Al AF%H% 7=, T
ol gt 2AF 2 EU =4 7] 51(WHO, UN E)Q
7% A4 d3FS ZAFSte] Table 30 UEF QL

ol o

N

&
23

R

Table 3. Environmental quality target level (proposal)

SHolA AME-E= B 7]1ET Wl 245
ol Tt 7=l wheh 7ol whE AR
ARERD 7)% AZER7IEed Hl @‘%—4
&3} H19] water emission inventory,
& WHO 9= & 7|& 9 v= 99 ¥
o] 3= 547 F=9 7Ee A
w4 41 B2 g e ogEd rw
priority substance standards”} %] 2
@ (the Water Framework Directive (WFD)) B}of| A
‘good chemical status’E FA|5k= A= AT
A3Eso] s Aelol tfe B WD 54
A 59 12691 TAE U shakg2 H7to] 7]utstol

. . . . Reference basis for determining
Environmental Direct application rationale .
. appropriateness
quality target T Y ;
.. Emission Drinking Domestic
No | Pollutants level Limit of . o
. standards water Foreign standards | monitoring
(proposal) determination
(Clean area) | standards (mg/L) values
(mg/L) (mg/L)
(mg/L) (mg/L) (mg/L)
UK : 0.008-0.125
1 Zn 0.1 0.002 1 3 Germany : 0.8 0.0035
USA : 0.120
UK : 0.0077
2 Phenols 0.1 0.007 1 0.005 USA : 4 0.0021
UK : 0.0077
3 Phenol 0.01 0.005 0.1 0.005 USA : 4 -
USA : 1
4 Ba 0.1 0.003 1.0 - WHO : 0.7 0.0495
UK : 0.03
Xyl . . . . .0024
5 ylene 0.5 0.005 0.5 0.5 WHO : 0.5 0.00
6 Mn 1 0.002 2 0.3 USA : 0.05 0.0053
UK : 0.05
Germany : 0.01
7 Toluene 0.7 0.005 0.7 0.7 USA : 0.057 0.0005
WHO : 0.7
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Table 3. Continued

Environmental Teet: spmliestion msiemele Reference basis 'for determining
T — appropriateness
No | Pollutants level Limit of Emission Drinking . Dorpest'lc
(proposal) determination standards water Foreign standards | monitoring
(mg/L) (mg/L) (Clean area) A standards (mg/L) values
(mg/L) (mg/L) (mg/L)
UK : 1-5
8 F 1.5 0.1 3 1.5 USA : 0.05 0.093
WHO : 1.5
1,1-Dichloro Germany : 0.01
9 ethylene 0.03 0.005 0.03 0.03 USA : 0.3 0.0009
Germany : 0.003
10 Se 0.04 0.03 0.1 0.01 USA : 0.005 0.0026
WHO : 0.04
UK : 0.0004
11 Penila;:éfm 0.001 - 0.001 - Germany : 0.0004 -
p USA : 0.00003
Vinvl Germany : 0.002
12 CthI‘}i]de 0.01 0.005 0.01 - USA : 0.000022 -
WHO : 0.00003
13 Br 0.03 0.005 0.03 - USA : 0.007 0.0023
14 | Naphthalene 0.05 0.003 0.05 - UK : 0.0012-0.0024 -
15 AN 0.01 0.005 0.01 - USA : 0.000061 0.0025
Epichloro Germany : 0.01
1 . . . - -
6 hydrin 0.03 0.003 0.03 WHO : 0.0004
UK : 0.01
17 TCE 0.06 0.005 0.06 0.03 Germany : 0.01 0.0007
USA : 0.0006
UK : 0.0047
Germany : 0.64
18 Cr 0.05 0.007 0.5 0.05 USA : 0.04 0.0055
WHO : 0.05
UK : 0.02
19 Ni 0.02 0.015 0.1 - USA : 0.052 0.0061
WHO : 0.07
UK : 0.16
20 Cu 0.1 0.006 1 1 USA : 1.3 0.0043
UK : 1
21 Fe 1 0.007 2 0.3 USA : 1 0.0227
Aolgich BAAS A4S deAE BAY 9% 2 edBUel IHAEQ) J1ES e Ut
o Tt 47) AFS 7F WolAl WA 2R, 47 (Arle et al, 2010)
5, olfel osl S@stol, 1Y AR kS A
of o]& WA ASR Uiro] AMFE vithe] tigt 3.5 #Fe H SHF(Q
B8 S Y AeE HAeR & AR AT A 1z wee) v 44 PES AEsiEY AA1F

31t} (Environment Agency, 2014) =99 ;L 223
weE A VIEeR2e AFEs EITW(Verordnung
zum Schutz der Oberﬂaachengewaasser OgewV)o] it}
OgewV -2 50| A5tz Abejo] wel 245 =

o= 4

3t ol 7k

73 w251 87120 Gt FEL
&g g o] s

5770l @
FEL 45702, 127) FE=of of
ZA5F ) o] = o gl AR A

(B4R L FARAR), PSR 2L A= S
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| EA5hEA B0 gl BA5e] B9 A
B3 SF(QHS Table 33} o] Akstart. A4
Hg 2w o] EAsls HSSANIER, 2021),
Hl=38 7128 EA9)MOE, 2021c), H= = 7IE
(MOE, 2021b)& ZFarsto] k49 A 53 +2(¢h=
TEodeh ®3, AEAd Ao Qe At AR
= =9 7|#(Arle et al, 2010; Environment Agency,
2014; United States Environmental Protection Agency,
2021; World Health Organization, 2014)3} =] XU ¥
2 ZX(Water Environment Information System, 2021), =
o] ftol wet wekshelck
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Fig. 2. Status of regional distribution of workplaces subject
to intergrated permit and measurement network in
the four big river basin.

Table 4. Presence of domestic measuring network according to environmental standards and emission acceptance standards

Domestic measuring network exist

Absence of domestic meauring network

BOD, COD, TOC, SS, pH, CN, Cd, Hg,

Environmental
standards exist

DEHP, Formaldehyde, Sb

Organophosphorus, As, Pb, Cr®", PCB, Total
Coliform, TP, PCE, ABS, Benzene, Dichloromethane, -
CCl4, 1,2-Dichloroethane, Chloroform, 1,4-Dioxane,

Absence of |Phenols, Cr, Fe, Zn, Cu, Mn, F, TN, TCE, Se,
environmental | 1,1-Dichloroethylene, Ni, Ba, n-Hexane, Color,
standards | Temperature

Phenol, Pentachlorophenol, Vinylchloride, AN,
Bromoform, Naphthalene, Epichlorohydrin,
Toluene, Xylene, Perchlorate, Acrylamide,
Styrene, Bis(2-ethylhexyl)adipate, Sn, TU
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Table 5. Monitoring values of the Nakdong River Basin water quality monitoring network between 2014 and 2020
Pollutants Average Maximum Minimum Standard deviation
(mg/L) (mg/L) (mg/L)
BOD 1.4718 4.5044 0.3499 0.7445
SS 6.8311 96.9907 0.3733 11.5483
T-N 2.5857 8.4611 0.5469 0.8783
T-P 0.0402 0.3027 0.0094 0.0325
TOC 2.7204 9.0649 0.8109 0.9977
Cd 0.002 0.0043 0.0017 0.0001
HCN 0.01 0.0102 0.009 0
Pb 0.0398 0.0413 0.0288 0.0004
Cré* 0.0099 0.01 0.0063 0.0001
As 0.005 0.0058 0.0027 0.0001
Hg 0.0005 0.0011 0.0005 0
Cu 0.0043 0.0163 0.004 0.0003
/n 0.0035 0.1481 0.001 0.0033
Cr 0.0055 0.018 0.005 0.0003
Ni 0.0061 0.1278 0.0046 0.001
Ba 0.0495 0.0833 0.0269 0.0012
Se 0.0026 0.0035 0.0025 0
F 0.0932 1.8077 0.075 0.0157
Mn 0.0053 0.2178 0.0025 0.0032
Fe 0.0227 0.5312 0.015 0.103
ABS 0.0206 0.0759 0.018 0.0017
TCE 0.0007 0.0034 0.0005 0
PCE 0.0007 0.001 0.0005 0
CCl, 0.0007 0.001 0.0005 0
1,2-Dichloroethane 0.0007 0.01 0.0005 0
Dichloromethane 0.0007 0.0101 0.0005 0.0001
Benzene 0.0007 0.001 0.0005 0
PCB 0.0003 0.0005 0.0003 0
Organophosphorus 0.0003 0.0005 0.0003 0
Sb 0.0193 0.0225 0.007 0.0012
Chloroform 0.0007 0.004 0.0005 0
DEHP 0.0015 0.0025 0.0013 0
1,4-Dioxane 0.0007 0.0057 0.0005 0
Formaldehyde 0.0107 0.0165 0.0085 0
Phenols 0.0021 0.0021 0.0021 0
1,1-Dichloroethylene 0.0009 0.0009 0.0009 0
COD 4.5906 11.332 1.4 1.5048
a0l wE P4l T AG WY FE AR S AL 10 km ol HUSE EFHE 24
GE7 7o ) 9AE 2Ale] Fig 3ol UEhigl  we Zrleht Ax) 88 sbset 23w 7k 22 1
TES WY B A LS 0kmoly AA] sl o dBAY G Wl Sl EAs
of B& JPsF 24 AR AEsiYTh 1 A% LA da neie Basit
A WEAH WA 10 km ool SR AR & HE4 A9 201420204 1 AT W E
Aol 7Hst AL the IUE Fal & 4 AT W@k Table 3o UE gl Wt FHoigh A4k
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Fig. 3. Measurement network within the radius of the Nakdong River Basin emission workplaces.
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