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Establishment of Applicable Local Environmental Standards for
Streams in Jeju Island
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Department of Environmental Engineering, Jeju National University, Jgju 690-756, Korea

Abstract

For the purpose of protecting the health of citizens and creating a delightful environment, the Government shall establish
the environmenta standards, and make such standards keep their propriety according to any changes in environmental
conditions. The Special Metropolitan City, Metropolitan City or Do may, in case where deemed necessary in view of the
speciality of regional environments, set forth the separate environmental standards which are more expanded and strengthened
than the environmental standards by the Municipal Ordinance of the relevant City/Do.

The purpose of this study was for the management of stream waters of Jeju Island and proposed the appropriate Jgju local
river environmental standards. Jgju-Do and Dagjeon-si appliesthe Loca River Environmental Standards in Korea. While each
natiory circumstances and environment are different, for the most part, environmental standards and purposes of use are
similar to those in Korea. Proposed Jgju River Loca Environment Standards followed The River Environment Standards of
Nation(Korea) for Living Environment Standards. Newly Strengthened Value is Cd, Carbon tetrachloride, 1,2-dichloroethene,
Tetrachloroethylene(PCE) and add Itemsis Fluorine, Selenium, Phenol and Toluene for Human Health Protection.

Key wards: Jgju Island, Local environmental standards, Streams, Living environment standards, Human health protect
standards, Strengthened value
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Table 1. The Status of River in Jgu Specia Self-Governing Province (2009. 12. 31)
Tota Jgju-s Seogwipo-si
Parameters No. of rivers Total Length No. of rivers Total Length No. of rivers Total Length
And streams (km) And streams (km) And streams (km)

Tota 142 828.8 61 352.94 81 475.86
Local rivers 60 608.7 26 255.80 34 347.90
Streams 82 2251 35 97.14 47 127.96

o] 9lci(Jegju Special Self-Governing Province, 2010).
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Fig. 1. Location of Streamin Jeju Island.

Table 2. Location of Sampling Streamsin Jgju island

No. Latitude longitude Height
Name of Stream

Degrees minutes  seconds  Degrees  minutes  seconds (m)
1 Oedocheon Jeju-s 33 29 31.50 126 26 6.8 23
2 Ongpocheon Jeju-si 33 24 19.27 126 15 32.20 0
3 Changgocheon Seogwipo-si 33 14 2241 126 20 38.72 32
4  Daewangsucheon Seogwipo-si 33 14 18.09 126 23 28.76 55
5 Yeraecheon Seogwipo-si 33 14 36.32 126 23 49.52 32
6 Jungmuncheon Seogwipo-si 33 14 58.49 126 24 43.88 0
7 Gangjeongcheon Seogwipo-si 33 14 0.89 126 29 14.52 33
8 Akgeuncheon Seogwipo-si 33 14 5.76 126 29 22.60 45
9 Yeonoicheon Seogwipo-si 33 15 2.90 126 33 2312 74
10 Donghongcheon Seogwipo-si 33 14 43.70 126 34 17.20 53
11 Hyodoncheon Seogwipo-si 33 17 53.70 126 35 22.36 258
12 Sanjicheon Jeju-si 33 30 52.97 126 31 43.04 42
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Table 3. The Amendments of River Water Quality Standards

Date Standards Amendment Item NO.
. [New Establishment]
1g7g uman Health Protection Standards " o “ a1 Hg, Org. P, POB(N.D), Pb(0.1 mglL), CI**(0.05 mglL), 7
07.01 As(0.05mg/L)
L . [New Establishment]
Living Environmental Standards O pH, BOD, DO, Coliform 4
1081 Human Health Protection Standards & Add Item: Cd(0.01 mg/L), Total Hg(N.D.) 9(+2)
01.07 Living Environmental Standards & Add Item: COD 5(+1)
@ Add Item : Hg(N.D.)
Human Health Protection Standards < Deletion Item : : Total Hg, Alkyl Hg(N.D.) 8(-1)
1083 ® Changing Item: Cr®(0.05 mg/L—0.005 mg/L)
09.01 O Changing Grade : Gab, Eul, Byeong, Jeong— 1~V
L . & Add Item: SS
Living Environmental Standards ® Changing Item 6(+1)
I : Coliform (100—50), III : Coliform (10000—5000)
1087 Human Health Protection Standards ® Changing Item: Cr®*(0.005 mg/L—0.05 mg/L) 8
08.03 Ljving Environmental Standards - 6
1089 Human Health Protection Standards - 8
01.05 Ljving Environmental Standards O Separating River Standards and L ake Standards 6
1991 Human Health Protection Standards & Add Item: ABS(0.5 mg/L) 9(+1)
02.02 Ljving Environmental Standards S Deletion Item : COD 5(-1)
& Add Item : Carbon Tetrachloride(0.004 mg/L),
. 1,2-dichloroethene(0.03 mg/L), Tetrachl oroethylene(PCE, 0.04 mg/L),
2007 Humen Health Protection Standards Dichloromethane(0.02 mg/L ), Benzene(0.01 mg/L), 17(+8)
0101 Chloroform(0.08 mg/L), DEHP(0.008 mg/L), Antimon(0.02 mg/L)
L . & Add Item: Total Coliform, E.Coli.
Living Environmental Standards ® Changing Grade: 5 Grade— 7 Grade 6(+1)
2009 Human Hesalth Protection Standards - 18
07.07 Living Environmental Standards & Add Item: COD, T-P 8(+2)
. & Add Item: 1,4-Dioxane(0.05 mg/L), Formaldehyde
fflzz7 Human Hedlth Protection Standards (0.5 mg/L), hexachlorobenzene(0.00004 mg/L ) 20(+3)
" Livi ng Environmental Standards & Add Item: TOC 9(+1)
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Table4. Loca River Water Qudity Standardsin Jgju Iland (Amended April 7, 1999)

Values
Division Grade Object H BOD sS DO Coliform
P (mg/L) (mg/L) (mg/L) (MPN/100mL)
I Drinking Water 1 grade
Natural Environment Conservation 65~85 1= %= =75 0=
o Drinking Water 2 grade
Living Fisheries 1 grade Swimming Water 65~85 3= %= =5 1000 =
m Drinking Water 3 grade
. Fisheries 2 grade Industrial Water 1 grade 65~85 6= %= =5 5000 =
Environment
v Industrial Water 2 grade
Agricultural Water 60~85 8= 100 = 22 )
\% Industrial Water 3 grade No floating
Living Environment Coservation 60~85 10= Wastes 2 )
Human Whole Cd: 0.005 mg/L =,CN : ND, Hg: ND, Org. P: ND, PCB : ND,
Hedlth As:0.005 mg/L >, Pb: 0.04 mg/L >, Cr® : 0.0l mg/L >,
Protection ABS:02mg/L =
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Fig. 2. The Annual Variations of Water Quality Items at Each Streamsin Jgju Island.
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Table5. Comparison of Standards and Observed Concentration(Living Environment)
Value
Coliform
Grede oH BOD CcoD TOC ss DO T-P (MPN/100mL )
(mg/L) (mgL)  (mglL) (mg/L) (mg/L) (mg/L) Total )
. E. Coli
Coliform
Std. Range Std. Range Std. Range Std.  Std. Range Std. Range Std. Range  Std. Std.
0.1 0.005
gg}é la 65~85 1> 2> ~ 2> »/> ~ =1 002> 50> 10>
1.9 4.20
Good Ib 65~85 2> 000 4 3> 25> >50 %40 oo4> 500> 100>
- ~ ~ 0.00
Fary | 65-gs5 3> 368 5> 4> 25> >50 1492 01> -~ 1000> 200>
Good
0.28
Fair Il 6.5~85 7'?5 5> 7> 5> 25> >5.0 0.2> 5,000> 1,000>
; 9.03
Fary y 6o~85 8> 9> 6> 100> >20 03>
Poor
No
Poor V 6.0~85 10> 11> 8 > floating >20 05>
Wastes
\t/)jg v >10 >11 >8 20> >05

S Ayk= Table 5o Rl ik

FhOlREE VIE G [asHolA Ms37H 7t
6.5 ~ 85 1123 VegolA VSu7471 6.0 ~ 85
2 wo] Qlrk 1270 sPd 3 Auks 2 7t sh 3
WEEORE 7.23 ~ 9.019] IS Hh sl EE= o
G2} ol o] pH 8.5 Hrh 352 e EAATk

A=l A1 e7H(BOD) 9| 71Ege Tasdol
A V5274 1 mg/L os}ollA 10 mg/l ZI}7kR|th
127} s 422 A}, 7} s Beigko = 0.18 mg/L
~ 2.56 mg/L o] YIS Ik 7P e gk Hel 6
e AEolal 7P e s Aardo| itk =4
Suo= Blus| H o] s FatghkS TasH
= TSI o) FEHS IbsHoR A
A FHE Mew 2 2k

ofeha] Ag8HCOD) 9| e TasaolM
IVES714] 2 mglL olalellA] 11 mg/L Za7x|c}. 12
7N P =4 A}, 7 s Betgie® 0.15 mgll ~
1.50 mg/L o] HeIE EAAt: 7P W ke 2l s

2 73ROl 71 S ghS WOl SIS HmHolg]

o} G Fo R vlas] B A 2AEHO] me-Es
ol Tasgoll sig=|3irk

SR IHAEHTOC) ] 7154k [asdollA Vo
714 2 mg/L oJsloflA] 8 mg/lL Zap7RA|e}. 127] s
222 Az}, 7 3P ko & 0.20 mg/ll ~ 15.45
mg/L 2] M91E H ok 7P 2 3k W]l apde o
QoL 71 12 FhS HQl sPd Fardo| ek 4=
Zsgo= vlas] B oiERo] spHo] nfe-E5of 3
Fol= Taswoll sfd=ont defde S350 sid
= Ibsg sho]al tide Hgol afdtl= I
oo opxlo|m ZFgHE el s = VeHol
RO FZHE L] sl Vo sPdoa 32
Zath a1 S v pLRBof| S E= Vg shdos =
AFE] SAet

HEEZ(SS)Q] 7legke Tasdolr Vg7
25 mg/L olatollA] 2287] Fo] wf QlA] ¢k A7IA|c.
127} sk 422 A}, 7} s Hetghe = 0.15 mg/L
~ 142 mg/L o] 5 H k. 7P W2 gk 22l of
A& 7o) 7MY 2 B Wl s e

O 3T
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o]t ey s g R Hlus i A
S50 AlfFsle 1asol sig= ik
SE4DO0) 9] 7k TasaolA Va7
7.5 mg/L o}AkoflA 2.0 mg/L v|e7kA|c) 127) 3k 4=
2 A3}, 7} P Hdge® 7.92 mg/l ~ 10.74
mglLe] 918 BTk 714 e gk Bl BhHe of
eflo) T 71 T 7S 1l SHAL Aol gict.
3o Hlusl B H AR shHo] w0

Fole I aswol g

shado] o

A~
T

3

ZAil= Table 6
ofl YERHSATE Ale] AZES7|Fol= & 2071 S5
o] 50 ¢h=t o] F 197) -2 HETHA olste] 7k
ERSC) 2007d0) A2 71 = =2l

=4

= =

£O(T-P)O] 720 [asdold S 002 % I, o, S8 2915 ddeltio] A4
mg/L oJalellA 0.5 mg/L o] Hojolct, 71 whe RO} B 7]E4kR1 0.08 mg/L o) uf-9- 2 gk
ghe wol sPHe Rl b e e mel oy = R
2 -SRI AR 0 & EpTh 42550 = Hals| 3) BB G 9] 24§38
. e e e1s -

SEOTE Tadl afovhe 1 Dow oree =id, o BT FEL F7IY] $ioto] e 4271
auiijﬁ Y jj z?iﬁijﬁii{";f A5l 4718 FEG FALOR 27} 2A1E AN

o O SR SRR 1 s s 5 397 el shislct o
Table 6. Comparison of Standards and Observed Concentration(Drinking Water Standards)

Item Vaue(mg/L) Range(mg/L )

Cd 0.005 > ND ~ND
As 0.05 > ND ~ND
CN Not Detected (Detection Limit0.01) ND ~ND
Hg Not Detected (Detection Limit0.001) ND ~ND
Org. P Not Detected (Detection Limit0.0005) ND ~ND
PCB Not Detected (Detection Limit0.0005) ND ~ND
Pb 0.05 > ND ~ND
cr® 0.05 > ND ~ND
ABS 05> ND ~ND
Carbon tetrachloride 0.004 = ND ~ND
1,2-dichloroethene 0.03 > ND ~ND
Tetrachl oroethylene(PCE) 0.04 > ND ~ND
Dichloromethane 0.02 > ND ~ND
Benzene 0.01 > ND ~ND
Chloroform 0.08 > 0.003 ~0.017
Di-(2-ethylhexyl)phthal ate(DEHP) 0.008 > ND ~ND
Antimon 0.02 = ND ~ND
1,4-dioxane 0.05 > ND ~ND
Formaldehyde 05> ND ~ND
Hexachlorobenzene 0.00004 = ND ~ND
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Table 7. Comparison of Standards and Observed Concentration(Drinking Water Standards & Other)

Item Vaue Range
General Bacteria 100 CFU/mL 370~ 78,000
Fluorine 1.5mg/L ND ~ND
Selenium 0.01 mg/L ND ~ND
NH"-N 0.5 mg/L 0.02~0.29
NO* -N 10 mg/L 0.4~109
Boron 1mg/L ND ~ND
Phenol 0.005 mg/L ND ~ND
1,1,1-Trichloroethane 0.1 mg/L ND ~ND
Trichloroethlene 0.03 mg/L ND ~ND
Toluene 0.7 mg/L ND ~ND
Ethylbenzen 0.3 mg/L ND ~ND
Xylene 0.5 mg/L ND ~ND
1.1 Dichloroethylene 0.03 mg/L ND ~ND
Diazinon 0.02 mg/L ND ~ND
Parathion 0.06 mg/L ND ~ND
Fenitrothion 0.04 mg/L ND ~ND
Carbaryl 0.07 mg/L ND ~ND
1,2-Dibromo-3-Chloropropan 0.003 mg/L ND ~ND
Free Residual Chlorine 4 mg/L ND ~ND
THMs; Trihalomethanes 0.1 mg/L ND ~ND
Chloralhydrate 0.03 mg/L ND ~ND
Dichloroacetonitrile 0.09 mg/L ND ~ND
Trichloroacetonitrile 0.004 mg/L ND ~ND
Bromidichloromethane 0.03 mg/L ND ~ND
Dibromochloromethane 0.1 mg/L ND ~ND
HAA; Haloaceticacid 0.1 mg/L ND ~ND
Dibromoacetonitrile 0.1 mg/L ND ~ND
Chlorine 250 mg/L 4~4,354
Fe 0.3 mg/L 0~0
Mn 0.05 mg/L 0.01~0.01
Turbidity 05NTU 0.16~1.79
Sulfate 200 mg/L 2 ~556
Al 0.2 mg/L 0.02~0.14
e AT Ak A7 IES 018l HlaL o]l 7MY =& FEE HRl SR AXH o] Gt i
A éﬂ% Table 70]| LfERA I Yopd Aaxe AT A 24P F9F HEl
I} BAR T L % 33 el T 247 i) 2k 0.02 ~ 0.29 mg/Lo] Helel] B 0.13
P A= ofske] g HERRICH my/L 2 H=ard7]E4e] 05 my/lLEe; W2 gk
QA Al 9= HHgEo® 1,000 CFU/ML ~ BRI WA At A 3104 0.6 ~ 10.0 mg/L 2]

=2
42,000 CRUMLO] W91S Holom A 2 o wolm AEuelont Sae Aelsli 4 el
o AZE 7P eSS Hel AL of2H A vE 527)2709] 100 mylL ofale] ghS Rk
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g roleo 5 ~ 2,388 mg/L 9] gk H Il 7|Zgkel
250 mg/lL & ZRE 5P ARt A o g 77k
492 mg/L 7} 2,388 mg/L 2] 4FS BT} WS A A
9 HEo] HelEdl 7IEdtel 0.05 mg/llHh W
0.012 mg/L 3F 29k g% 0.166 ~ 1.785 NTU
o] 7S BT 71%7ke] 05 NTUS 218h= sk
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7 TPar FEHoY Hie o] 9= fersholls 218
E|X] R otk FHhte]22- 1 ~ 353 mg/L o] gk
HAAL 71544Q1 200 mg/LE = P Fardow
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Table8. Proposed Jgju River Local Environment Standards(Living Environment)
Vaue
Coliform
Grade Characters BOD CcOD TOC ss DO T-P (MPN/100mL)
(mgl) (mgl) (mgl) (mgl) (mgl) (mg/l) Total E Coli
Coaliform - Coll
Very Good la ﬁg 6.5~8.5 1> 2> 2> 25 > >75 0.02=>= 50 > 10 >
Good Ib ﬁ’ 65~85 2> 4> 3= 25 > >50 004> 500 > 100 =
Fairly Good I 65~85 3> 5> 4> 25 > >50 01> 1,000 > 200 =
Fair 11 &B 65~85 5> 7= 5> 25 > >50 02> 5,000 > 1,000 >
Fairly Poor IV ' 60~85 8> 9> 6> 10> =20 03>
> No
Poor v % 60~85 10> 11> 82> floaing >20 05>
Wastes
Verybad VI t >10  >11 >8 20> >05
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el 9le o2 Alryh
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Table 9. Proposed Jgju River Local Environment Standards(Human Health Protection)
Nation Observed Proposed
Item Present Value(mg/L) STD Value Value Reference
Cd 0.005 > 0.05 > ND 0.003 = Japan Value
As 0.005 > 0.05 > ND 0.005 > Present
Not Detected
CN (Detection Limit 0.01) ND Not Detected Present
Not Detected
Hg (Detection Limit 0.001) ND Not Detected Present
Not Detected
Org. P (Detection Limit 0.0005) ND Not Detected Present
Not Detected
PCB (Detection Limit 0.0005) ND Not Detected Present
Pb 004 > 0.05 > ND 0.04 > Present
cr* 0.01 > 0.05 > ND 0.01 > Present
ABS 02> 05> ND 02> Present
Carbon tetrachloride 0.004 = 0.004 > ND 0.002 = Japan Value
1,2-dichloroethene 0.03 > 0.03 > ND 0.004 > Japan Value
Tetrachloroethylene(PCE) 0.04 > 0.04 > ND 0.01 > Japan Value
Dichloromethane 0.02 > 0.02 > ND 0.02 > Present
Benzene 0.01 > 0.01 > ND 0.01 > Present
0.003 o
Chloroform 0.08 > 0.08 > 0017 0.08 = Present, Drinking Water
Di-(2-ethylhexyl)phthalate
(DEHP) 0.008 > 0.008 > ND 0.008 > Present
Antimon 0.02 > 0.02 > ND 0.02 > Present
1,4-dioxane 0.05 > 0.05 > ND 0.05 > Present, Drinking Water
Formaldehyde 05> 05> ND 05> Present
Hexachlorobenzene 0.00004 > 0.00004 > ND 0.00004 > Present




Al 3oy 2

50l 3P S R el thE =R 4t
A1 85 71 Bl Al |E S sl
sPdehg7Ies Ardeliol etk TRk drbH o= ekl
Frafl =dolet sl FAE = Q= At EAAR
5ol BEAA] o2 AdRelM VI FEE S+
7Rl iy Selng  dlell A
5 TR Weke EESte 2A0R
ojw] k2 Hﬂ? Szl o] AE3kal 9l
L2zt syl EokEA] 92 S SHe

2 F71ES AEEIaL S E vl 9k
Hof glo] 82 S0l it FES FRIEeR
et

Ao AEREIE & SEEEE R 22
Table 100 Wehfiglch. #7558 aefshe 2

=A(F), e, vks 22]al SRQI0E 5 AH 0]

Byt i) el

B4E15 mg/L ofstz F7lstgltl AlFstelA
FARE AEe HEHA = 3ol E(F)= A
Zpoll Bt 0.3 glkg A= A o] )L Q)=
AR ARloliz diF TRl Jlom AL A
AAIR o188 | SRAIRE |OREEE ff3lo] AR

E
)
N
N

_|>~1

28 7K A Rr|E 4% 113

& 5= Aok, Te)3 o] FEL Ui shasrle
of+= 0.8 mg/L oJ5}2 AlA QJom ZgbA AQA

EU, 2eflolalo} 5 Sl shisay|eqmos
skl gEow Sele} Bg slols 15 mylL of

B2 A AR 7|EEIRE =2 Zho] AA
e

@ﬂl‘ﬁ{Se)&

= Al

,_XHOWHP O srl gpe
ZEL glow FRoRE % EH_OM ABN A
o] lﬁz Slo] Zut EE s Eu@gx} S
e dorH Eole R J—P 9 Bols
Qoy|= Blolc) 18] o] g
2] 0.01 mg/L o812 A4 9o uj=y}l ZekA &
7oA sPATIE P%_i s3hgl grow 71%zk
2 H|SEh SEluE} HieE 7)El= $Y5HA 0.01
mg/L ofst2 AaiA = ?2}3011:}.

ks 0.01 mg/L ofsk F7kstoerl AlFehol
H X/\]—Q ﬁjq—i}_: ﬁ%ﬂz] ok t‘ﬂ-ﬂgi m:‘j _/,:
7“7]ﬁ4>ﬂL 0.005 mg/L & AA=o] Q)= g=olc}. o]
FEE PEUE He el s Ao A

0.01 mg/L olal2 27/1519=g) Ak
L HE opdAIgoLt ng.]].ﬂ_/\}oj_i
510 pgll B} ko

Ri- O

A

Table 10. Proposed Jgju River Loca Environment Standards(Human Health Protection) - Add Items

Vaue

Item Vau L Remark Item Remark
e(mg/L) (ngL)
Cd 0.005 = - Dichloromethane 0.02 > )
As 0.005 > 0.05 >(Nation) Benzene 0.01 > -
CN N.D.(D.L.0.01) - Chloroform 0.08 = -
Di-(2-ethylhexyl)
Hg N.D.(D.L.0.001) phthalate(DEHP) 0.008 =
Org. P N.D.(D.L.0.0005) - Antimon 0.02 = -
PCB N.D.(D.L.0.0005) - 1,4-dioxane 0.05 > -
Pb 0.04 > 0.05 >(Nation) Formaldehyde 05> -
cr 0.01 > 0.05 >(Nation)  Hexachlorobenzene 0.00004 > -
ABS 02> 0.5 >(Nation) Add Item
Carbon tetrachloride 0.004 > - Fluorine 15> Drinking Water, Japan
1,2-dichloroethene 0.03 > - Selenium 0.01 > Drinking Weter, Japan, USA,
France
Drinking Water, Groundwater,
Tetra:rg:aocr:csthyl ene 004> i Phenol 0.01 > USA, France
Toluene 1> Drinking Water, Groundwater
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