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Investigation of water pollution in H-dam basin

for improving water quality
Bon-Gon Koo

Department of Environment Engineering Graduate School of Industry

Pukyong National University

Abstract

The result that analysis the water quality data of H-river's main stream, twelve
side streams and H-reservoir affecting H-river’s main stream is as follows.

The pH values of twelve side streams are about pH 75. This values are
generally showed in shallow stream. As for BOD, Sam-Ho-Chun had the highest
concentration with average 3.6mg/ ¢ and Mae-Gok-Chun had the lowest
concentration with average 05mg/ ¢. The reason that Sam-Ho-Chun had
comparatively high organic pollution degree is assumed the living sewage inflow
from the region of Ung-sang-Eup residence. In the case of heavy metals, only Fe
and Mn of metals are found. Specially Mn concentration of Sam-Ho-Chun
(everage 1.713mg/ £) was very high. Specific point pollution source around
Sam-Ho-Chun is assumed the major cause, and after time continuous survey is
needed. The total flow quantity of 12 side streams is 228,000m’/day. Mae-Gok-
Chun is 254%, Peuyng-San-Chun 15.3%, Meoyng-Gok-Chun 11.4%.

As for BOD loading of each side stream, Peuyng-San-Chun is 19.5%,
Gok-Chun-Chun 13.5%, O-Bok-Chun 12.4%, Mae-Gok Chun and Meoyng-Gok-Chun
11.9%, Ju-Nam-Chun 9.8%, But Heull-Su-Chun(3.4%), Ju-Jin-Chun(1.1%), So-Ju-Chun



(0.7%) are don’t affect highly on the water quality of Hoi-Ya main stream.
As for BOD concentration of major 5 spots of H-river's main stream,
Tong-Chun-Gyo is 1.7mg/ £, Cho-Chun-Gyo 1.9mg/ ¢, Dae-Dae-Gyo 14mg/ ¢,
Hoi-Ya-Gyo 1.6mg/ £, So-Nam-Bo 1.6mg/ 2. This show the good water quality of
range first grade and second grade. BOD on summertime is relatively lower than
on wintertime. As for T-P and T-N concentration of major 5 spots So-Nam-Bo in
headwaters region has high value comparatively. This Shows that there is a direct
effect of sewage. waste water partly discharged from Ung-Sang region. T-P and
T-N are easily deposited and degraded on riverbed during short flow distance.
The concentration of Chlorophyll-a inside H-dam is the lowest on "97 December.
The concentration is changed form 18.7ug/ ¢ on march to 29.6ug/ ¢ on June and
is decrease to 20.8ug/ £ on September again. This result shows that many algae
occur on summer time. H- reservoirs is mesotrophic on March, eutrophic on June
and Mesotrophic on September, December by TSI value of Carlson Indication table.
Therefor we can say that Hoi-Ya reservoirs maintain good water quality. To
conserve and improve the water quality of H-river, the setting out periodical
design of construct about the capacity increase of sewage disposal plant, the
supplement of intercept conduit, the sludge deposit spot of H-riverbed is needed.
The setting out riverbed’s conduct and the administrative management on
wastewater discharge company are also needed continuously. To improve the
water quality of H-reservoirs, The 18 submerged aerator constructed on ‘96 must

be managed efficiently. The increase of the aerator is able to be considered.
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Table 2.1 Sampling site and number of sampling time in H-dam basin
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Table 2.2 Analytic equipments and methods
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Table 3.1 Status of H-dam basin area

BT A Yok 3AaH A 71ek

oft
R
2
R
(L
N

Az | &2 |5d|84| % (29| % (24| % % (BH| %

21 [127.0] 100 |88.50| 69.7 {25.94| 20 {20.56] 162 [5.38 | 42 {287 | 23 |9.69| 7.6

EFT | AP 9.87 7.08 1.88 149 0.39 021 0.70
il 5261 35.53 9.50 9.50 1.58 0.80 5.19
okAbA] | AL 64.52 45.88 9.57 9.57 341 1.86 3.80




Table 3.2 Administrative district and population

PFTH NS | bR AF(H)

ALF il ) (%) D7) A = 1 o
2 3 21 19,127 32 61,410 | 31,846 | 29,564
12 3,264 34 11,094 5,658 5,436

3 151 3.3 491 243 248

- o3l 54 158 75 83

343 34 127 60 67

Zg 63 206 108 98

9 3,113 3.4 10,603 5,415 5,188

A A 86 288 138 150

EFT g2a | 1,059 4454 | 2272 | 2,182
S3Hg 97 348 178 170

=] 617 1,844 959 885

&Y | ecdy 256 793 397 39

2z 233 707 368 339

i g 431 1,230 628 602

ndg 257 742 378 364

A 77 197 97 100
9 15,863 32 50,316 | 26,188 | 24,128

Zyha) 395 1,112 564 548

&3 523 1,582 805 777

A c) 2,118 6,952 3,684 3,268

gaa | sae AFg 2,444 7,538 3,995 3,543
=g 816 2,661 1,411 1250

F2g 303 900 468 432
BAke] 6,969 22,721 | 11,702 | 11,019

oAl 2 2.165 6,500 3,380 3,120

oj) 2 2] 130 350 179 171
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Table 3.3 Characteristics of H-river

a4 w9 03221 FE2AF (F9BTEF| ¥ *Jﬁlzﬁ“r 3H&
A(km®) L(km) A/L(km) A/L (m)

H-o =3 127.0 28.6 4.44 0.16 220
LEA FHA 96.3 19.9 4.84 0.24 115
ZAA A 72.0 17.8 4.05 0.23 101
3 FRA 58.0 13.6 4.26 0.31 68
FI3H SdFA 40.6 11.6 3.50 0.30 76
¥4 T4 33.8 10.2 3.32 0.33 56
FAH A 24.8 8.2 3.01 0.37 73
Pk FHEA 10.7 7.0 1.54 0.22 37
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Fig. 3.1 Map of the branch stream of H-river.



Table 3.4 Status of branch stream in H-river
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Table 359 2t} AWNA¢F LS $ejvtel IHYTZAEEF 1,200mmEt Bol Bopi}
(T $FFZ7H)o] 1,545.1mmoj . YL Ho) Z9FL 541.0mm(FF °91. 8. 22)
2 Jehgon, d¥F LIEFL 1,1599mm, QB F JulET 67.5%, 9B T F¥LAdF
€ 96YS etz oy ZFAdsye 3Y, AL 76¥ 0l

Table 3.5 Weather data around H-dam basin area

@22 23, 9, B2 0 1988~1997)

¥ G2+ F
71(7C) (o) S R %%%%ﬁ%
o+ 9y | g 5 | 5 (mm) HEE
i LA _ — E_ %
B3 21 | 34 7 | 34 | 24 | gz |(m/sec)|(m/sec) (%)

1 1.6 72 -2.8 13.5 92 33.7 37.6 25 10.7 58.5 52.6
2 3.1 8.3 -1.3 159 -7.6 48.3 62.0 2.6 100 | 575 56.1
3 7.3 12.4 2.7 15.8 -3.2 779 | 89.6 2.5 9.8 86.6 | 62.2
4 132 18.9 7.7 26.5 1.5 106.8 | 117.3 ] 24 10.7 | 117.0 | 64.5
5 17.4 23.1 12.1 30.8 6.9 854 | 128.3 2.1 8.8 140.1 | 68.8
6 21.1 25.7 16.9 31.8 12.3 | 195.9 | 220.7 1.9 7.4 122.0 | 76.8
7 25.0 28.9 21.7 353 17.7 | 224.4 | 2459 1.9 8.3 1280 | 81.8
8 25.1 29.9 22.6 31.1 19.3 | 255.0 | 321.0 2.1 104 | 141.6 | 80.7
9 214 25.6 17.8 31.3 11.6 | 194.1 | 184.0 1.8 8.0 90.3 79.2
10 | 158 | 216 | 109 | 271 | 40 | 560 | 63.6 | 1.8 | 86 | 926 | 68.8
11 9.5 15.7 44 22.1 2.3 36.4 39.9 1.9 94 669 | 61.8
12 4.2 10.1 -0.5 18.8 -7.0 33.0 | 352 2.3 9.7 58.4 | 56.6

A% | 138 | 189 9.2 353 | 9.2 |1,347.0{1,545.1] 2.2 10.8 {1,159.9| 67.5
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Table 3.6 The amount of rainfall in years

d=
A9

1995 1996 1997 1998

R\ | 87| @ e I e ] I o B O e o S B R '

40

Al 11212.8|1314.8{ 950.9 | 1202.2 {1061.2| 987.9 | 1541.1 { 122221 1233.4 | 2154.1 | 2018.9 | 1704.9

1 47.4 |1 465|452 | 88.8 | 801|707} 7.9 7.0 7.7 | 1113} 121.2 | 1159

2 1651146 |166}| 15 | 04 | 03 | 33 3 4.6 | 105 |103.8| 74.1

3 779 1765 | 63510861132} 97.1 | 416 | 289 | 264 | 73.7 | 565 | 56

4 109.11 81.4 | 75.3 | 108.6 {525.2| 63.9 | 73.7 | 44.6 | 379 | 219 | 176.2 | 167.6

5 216.2| 206 {198.4] 157.2 11442|138.81241.5 | 185.4 | 1965} 189.2 | 178.5| 1789

6 {204.5]252.1{125.2]2832]267.5/275.6]327.9 253.1369.5]333.1| 369 |2633

7 1296.31270.21203.7}2049 |188.5{190.2| 218 | 146.8 |172.4 13715 326.1 | 237.5

8 [182.2]|188.2|173.9| 88.7 | 84 | 61.8 |234.7|191.7|169.3|271.3| 212 | 2264

9 0 |552] O 68 | 05 | 28 | 486 | 565 | 382 | 340 | 358.3|259.6

10 | 565402 |47.1 ] 658 | 522|118 0 0 0 114 | 995 {107.1

11 62 | 25 2 562 | 464 | 48.0 [ 245.8 {2125 | 164 26 | 17.8 | 185

12 0 0 0 322 32 (2691041} 927 | 629 - - -
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Table 3.7 The amount of wastewater in region

SEE! A7 A7 E";;?gé;
A 19,433 60,874 15,827
27 3,579 10,558 2,745
=3 617 1,844 479
Rt 233 707 184
=>4 256 793 206
oz o4 257 742 193
T Lk 431 1,230 320
EXl 104 303 79
= 77 197 51
A 86 288 75
o & 1,059 4,454 1,158
A7) 15,863 50,316 13,082
oGS 523 1,582 411
43 2,118 6,952 1,808
F3 395 1,112 289
ong i_%s 2,444 7,538 1,960
3= 816 2,661 692
F2 303 900 234
B Ak 6,969 22,721 5,907
A 2,165 6,500 1,690
of| 22 130 350 91
- A E AR AN, FAA] BAAE (97, 12)
- A EAREE 0 260 0/ /Y T)E
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Table 3.8 Wastewater from the industry

SEE SPe saas | SoAE
Al 665 18,865 755
27 233 2,990 120
=z A 39 349 14
¢ 26 134
>3 10 53 2
cam o4a 80 1,294 52
ool 42 943 38
EX) 8 32 1
=3 1 4 0.1
o &2 27 191 8
A7 432 15,865 635
23 31 769 31
43 9 297 12
g 35 2,987 119
FNY rF 128 4,549 182
o 4 116 5
3l 24 692 28
Ak 119 2,620 105
A 82 3,835 153
of) 2 - - -

SAF A A, FA] AR (97 12)
- A3 BT 2602/ /Y T1E
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Table 3.9 The livestock wastes

A
(m'/)

HhAY 2
A A EAF 1 R o} =}
(m'/Y)

SR N ESR R ) M| ekel | A& | et

A 335 {2,821} 68 |26,699; 419

AA| 260 {1,974 19 | 8,174 | 167 XAl 75 | 847 | 49 |48,525| 252
2| 40 | 140 | 7 |3,420| 46 ZF 5 | 195 | 21 |7,666| 99
A 51 [ 570 3 | 900 | 31 FA 1 20 4 12860 35
ZH! 10 {100 | 2 |1,530| 22 A5 4 | 146 | 2 | 1,426 22

sled| 70 [522| 2 | 850 | 29 | & (gA| 4 5 10 | 6,075 | 37

& 4

Hige| 17 (179 4 [ 1,219 21 | & |"HF] 10 | 45 3 | 573 9
| 28 | 127 | - - 4 2 23 | 126 1 | 200 6
ZH| 19 | 73| 1 | 255 6 BHAH 4 77 4 | 6% | 11
54 5 | 138 - - 5 o2 15 [ 102 | 3 |1,962 | 28
A 20 | 95 | - - 3 AF 9 [ 131 ] 1 73 5

&Y, S48 AHAACS. 6)
» 22 S AT - A 3540 /5/Y, HA] 12 0/5F/Y



324 FIRAAF MEHL R AT

FHelA HFr 2AESE T4 VRS Table 3.10004 B HA 34L 877020
o, o] F 86%% 75/MA7t 5F ol&Q AR FFECL FHFuiEF dd 10,133
mE AP APHZE 53 H3lFAHRe2 Fddn Ao

Table 3.10 Wastes discharged from factories

ar =z |
Aoy | MED i -
m/D |y | 1| 2| 3| 4 |5
A 10,133 87 2 3 3 4 75
HEHT.T)
A2A | Aol &3 | 12 - - - - 12
HE(G)
AEH(7.4) AR
:11?_:‘_ ]R O] %(0.16) 6 - - - - 6 Z}%Z}-T—Iﬁ_
SEH| FH | AMol2y | 1 - - -] - 1 g o] 2
12
Zh © 6.8 1 - _ - R l ALT =X
ol | 2R o] -8(6.8) PN
$1€(0.34)
e | Aolg@2s) | 4 - - - - 4 |HvE, B4
FEG)
A7 10,128 75 2 3 3 4 63
A2,
=] - - -
= 97 17 1 16 Ao =
= A5 FAZE,
Az 4,927 25 1 1 1 2 20 e
72k 934 9 - 1 2 - 6 FolAlE
FAE 20 | a8 s |- -] -] -] 3| aemE
F 1,085 7 - 1 - 1 5 FolAHF
|3 3,007 3 1 - - - 2 ENEE
A 29 8 - - - - 8 A =}AF
o= 1 3 - - - - 3 A 2k

« AR 0 FAAL AR BF A
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325 H-73 4 $2489 a3
Table 3.110] 213} H-9 AEoX LAHE 2 - HFe F 29,789m/doly, 1
AEESF7F 15,827 /L2 53% S A3 AGHSFE 10,133m/Y 2 34%, L5 3HA)

Y

3

Ao 2,655m/Y2 9%, BIHSF FFY 257} 755m/2 2.5%, FAHFI 419m/AdR
15%8 stz gk ol diiE AJYVAE F3o HI3AFHAZAMEEF
32,000m/Q)eg FYA F oy PR wWFI}IL Yo ¥ 3} - dHFEFS H
ofFoz 2 f37t d& Rez F5HEG

Table 3.11 The status of pollutant source near a H-river

Na<b o Bl H (3T F) g L34
o & & w2 % 2%
daoh | | daoh | T AR AR
(m/) (/%) (/) (m/)
87 10,133 665 755 60,874 | 15,827 133 2,655
29 5
s d g A o 2131 0) g
A At At EA} A AL | wE
(m/)
LEN I R B~ R B PR R P E B o I R B ol R el B
2 | 227 | 11 {8980| 10 | 383 | 33 |12,096| 323 |2211| 24 |5623| 419
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A4F a3 2 @

41 AFstd FAxA 4%
411 A5 3dY FAxA dH

Fig 4.101A H-Z 4FAA 127§ A4S dAtele] 23 pHAESE B3 HA 64(HE
A axhol A H1 8.6(HAA 3xhe v Ao ARAHY FAadMe pH W
FFx 39 pHE HIn3A FL2HET 82)AH, cole FAFZ vldtd FIFHFH
H3o] yWol 2F 859 dFE thh e oz HAY XA Z]Y wEAe 3
g, 649, 9¥, 1199] o2 pH7l £ WHoln, AAFHoZE pH 75 ¥ &L 3§
oA B & e vimH 7 & pHES HATh

pH
8.5
8 -
7.5
7 -
| 657 x
i 6 i L 1 1 L 1 1 1 L 1 i —
| oiDM BAN M 4N AN TN WM ASH Dol 89 IPH ouH
—e— 1REEA}  —a 2RFEA} XA} x AiEEA}j

Fig. 4.1 Variation of pH in branch stream.

BOD9] 9A7FsS S Fig 42004 HW 02~64ng ¢ & A5 (HT 3.6mg L, 1.0~
6.4mg/ £)°] 7FA ¥ viFH(HET 0.5mg/ £, 03~09mg/ ¢)°] 7HF @A FALE A
BOD ¥%t A AFIAET lang/ L)X FF v @A veixed ole 9

e FP2 Ased 1-28%59) ¥ Aoz mat

fol
o
4
()
o
Jo
2,
re



BOD(mg/ 1)

S = NN W s OO N

Fig. 4.2 Variation of BOD in branch stream.

Fig. 43014 COD9 ¥&:+& 09~13.1mg/ ¢ 9 WIS BYD AFH FoAA H4zd
(BT 69mg/ ¢, 2.5~13.1mg/ )M Hd =t FFAGL BF3(HBI 14mg/ ¢, 09~
1L.8mg/ )N HA FEE HAD COD =& A AFHAA dF vlwz] ¥4 vet
Hou AFHAMY thh 5L FEE Boled, ol AR FHe FAAR
dAEE Al FYEE AR AGEY A& FFe] I AoE HAG

0D(mg/ 1)
14 r

O N b O @
T

A AR FRA E4E ATH UM BIH ASH oM SUM MM 9w

~—1REEAb e 2RFAb  BRIEAR  x AXEEAL|

Fig. 4.3 Variation of COD in branch stream.
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A% 4ztelol 2H 1270 AWM ZHY SSE Fig 44o14 B HA 04ng/ L
@FHAA HT sa5mg/ L (FEDE AT SS BEY FuAE IHRANE
) FERNM 298 ARold, ot FA BE ZTE URE ARAM B ue
g NAAHA 292 sAsor @ Aotk uvA 2, 3, 4REAINE BT 58
g/ 02 MmH byE ke BAT S5 SSo| @ £A7IF) B2W 25ng ¢
ojstolm A4q 1~3F%5e £ oAuis BAL Yed WA EZAAYAA

WRFEEE 216ng £ 2T £AL FrhRgw 4549 1~3FFE 2 5 Aok

600

400
300
200
100

M  BMH  FIM ESM  AFH  FY¥  YIH  4SH 1AM BYY  I¥Y 2=y

24 »
~ 21 -
ERL '
€ E' Y g
= 12 -
g)) g /- - » ~

3 e - - \,.. nd

3 . . W .

WEH  EAY  FHM  ESM  AFH I FIH AZH DHH BUM IHM 2=
f w-- 2XpTA} 3Xb=A} 4xpZ A
Fig. 4.4 Variation of SS in branch stream.
T-N{mg/})
7 r
6 -
5 -
s b
3
2
1
0 A
M HU4H FIAH OEFH 42FH FgH PYIH HEH DdH LYY J[HH 2=H
[ =— 1% ZA w28 EA EEEEY axt = At |

Fig. 4.5 Variation of T-N in branch stream.

Fig. 45904 £349 ¥% HslE 029~648mg/ ¢ Adl ZAAZIE Fxwsts BH 4HA
A9 wjZA, HAHT FALY £3H, IHH, 28H F2 ¥ MYP FAE Ho



U FHAYG - 8, 2F, 93, 43, nddgMe a2 wstEo] Al Yeika-
%919 ®X E Fig. 46014 EW 0019~0.749mg/ £ ] W3S ¥ F3 lonw,
FH 2 AFHET 0259mg/ £, 0038~0.749mg/ £)°] 7t & FEE HJ{Z, £%F
A(H T 0.023mg/ £, 0.019~0.029mg/ )l A 7} e FE2 Yegth 33 A7)
Ol F3, ¢, &F, FEHAM vxFy A JdeEid AL G F F wFA

#9949 902 AU

T-P(mg/1)

075t
06
0.45
03¢}

0.15

Fig. 4.6 Variation of T-P in branch stream.

7t 349 A9 Pb, Cr, Cd, Hg, As, Fe, Mn 5 & 77} 2] tiste] £43}
Qo0 o]F Fe, Mng AYsnE 2% BPS2 dehdoh

Bzre] A5 SolstA 4B H(BT1713mg/ ¢, 0.568~2.848ng/ L)Y EA HEH
I e, ol A43iHoE FYse FHY 54 Fogdol 1 HAdols} 449

$F A&5HQ Vo] Ay Aoz BT
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412 AfF Aol H-F &F 524 vA= 9%

A5 iZH, FAHNA 107) AFHFY FHRAEA SAEFEFo)RR /AT
ok} BH #3A, FEAL T mA Fe 24N IHFE WAL *¥ S
e FEAE A, £4 2 I FE YIRS FFEIHLE FAA A
Atk FF 23 22K 6/15) R 4xH1Y1)ZAHA] AAE e, 2 @F3F FBA 7
F3 LASAFTEE AT FFRE 85t Table 4.10] HeEPHAT

Table 4.1 Pollution loading in branch stream

e BOD COD SS T-N
A% [97] o

= ) ol©° = “‘?‘8}' ‘?‘8} %E —?—3}‘ —?—3‘} %E .‘?_3} _1?_5-], xn b _1?_8'_
AR ey [ow| # | % |ow| % | % Gt ¥ | |ow o
| O || @ | 0 || ) o] @] 0 %)

1 |uf=ZH | 58 |25.4]{0.52{30.16/11.9/1.35|78.30{12.6 5.0 (290.0|13.0(1.77|102.66 |24.9

2

35 {15.4{1.40/49.00|19.5|2.72| 95.2 |15.3| 4.25 |148.7| 6.7 |1.46| 51.1 |124

N
ot
o
=

1.810.72{ 288 |1.1|1.82[7.28 |12{295|11.8]0.5}2.01| 804 | 1.9

w
N
)
2

N

2.611.42)852(341{3.25/195|3.1| 6.7 | 402 |1.82.31|13.86 |34

£~y
et
+
2
(=}

041187/ 1.870.7 |4.15/4.15{0.7 | 28.8 288 1.3 :3.08 3.08 |07

P
af | ¥
X

)

17 | 7.6 {1.45|24.65| 9.8 {4.12(70.04[11.2} 34.6 |588.2{26.4|3.15| 53.55 {13.0

26 [11.4}1.15/29.90{11.9|3.08(80.08(12.8{ 5.95 |154.7| 6.9 {1.63| 46.38 |11.2

o
o | ¥

I
2]

1.3 13.55/10.65| 4.3 [6.92(20.76| 3.3 |143.2(429.6(19.313.03| 9.09 | 2.2

[ ]
o
9
W

o
ke
2 | o
P

13 |5.7(1.17{15.21| 6.0 |3.85(50.05| 8.0 | 8.95 [116.4| 5.2 |1.71| 2223 | 5.4

10 17 [ 7.4 [0.82|13.94| 5.5 11.85(31.45{5.0| 2.0 | 34.0 | 1.510.96( 16.32 | 3.9

oo
of
Y

11 24 (10.5{1.42|34.08/13.5|3.47(83.28{13.3| 7.85 |188.4 8.4 |1.72| 41.28 {10.0

4
)
A

24 |10.5{1.30|31.20|12.4(3.52|84.48{13.5| 8.40 |201.6| 9.0 | 1.89| 45.36 {11.0

Al 228 | 100| - 2562‘0 100| - 62;"5 100| - 2’2432 100 - [412.95]100

12

fo
Je
e
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Table 4.19] 9j8td H-Z 4% "IFHAMRE 117) AME AF F 4 AH
el HE 2o 250,000m/dayo)d 127] X FH FFFAE 228,000m/dayR 3]of
7 329 91%E% A ATk ©lE AFHY FFHE I 254%, P 154%,
H2H 114%, ARG QB He] 105%, FHH 76%9 £o2 Jepgon, o F =
ZHol 71 Be ¥ FFo] FYHE Aoz YeET 1Y o AFRILE A
A 2 93 A3l me gdi bFol g Aeg RoZo

BOD ¥5& 39 A3HBSSmg/l) ) 2FH18Tng/ L) > FEH145mg/¢) > I3
M, 85A020g/ 0) > BAH(1.40mg/ £) > LEH(1.30mg/ 2) > TAHU1Tmg/ L) > B

2A(1.15mg/ )8 £o02 Jelygdth. 435 3de BOD F:7F AdHeR ¥ AL &
A& FHY FAXGAA TAE AT Fdol FUJoz AAHY 12

A AR F AGFAL) AN W FH FAo] M 5T A2 vehuth
= 2 (%)

30 r

25 H] |

FE g€ 2F FHE €3 M5 2H Y [ 2
W BODF3HE OCODF5t Oss#stE BT-NF5H

Fig. 4.7 Variation of pollution loading in branch stream.
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7} AFHe F209E4d H&ge Fig 479 e Edl, BOD 1o 54%
Bol gabdo] 49.00kg/dayR 19.5% 2 A3t THAHo| 13.5%, LEH 124%, W F
A3} PIFHo] 11.9%, FFH 98%9 £2o2 Yeigt 1 ¢ 4 34%, FIA
1.1%, 233 07%2 H-Z 2F FAdE 24 9%¢& F3 B3 1oz deigoh

AF3Hel COD R3le%) e A¢E Hibdo] 153%=2 7 A FFE v 3
o REHo| 135%, THHo| 133%, BFH 12.8%, WFH 126%9 £ BOD}
v]5:g AES Holx Ut

SS R3lakeo) H9E FdHo] 588.2kg/dayR 264% S A3t A3 Hol 19.3%, bl

TH 13.0%, 2LEH 90%, THA 84%, W 69% £o2 eI T-N F3 &

r

=]

=20 102.66kg/day 2 24.9% <) Bl &2 743 Bol A YAor, FEHol 13.0%,
HaRo] 124%, HEA 112%, 023 110%9) 202 FAFA. oJED HaF

st B ®nA §Fo] B wiFH, H4H, FHH, 254 Fol vunj

tlo

al

2o Page AT gon, F3o) Fe FIY, ¥FA, 273 Fe B BF

FAde 2A FFE MAA G A2 ZAHUG
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42 -7 78 A =4
421 78 AWA $AZxA 2

H-Ze) %, Az R FHQAE 23] SFF¥H TR, 24w, B, 3)
b, A9R T SANYS HAAstd ¥ 18 zAsEDG. AAES) A Fig
4.89) JERA QAT

Fig. 4.8 Sampling sites of H-river.
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1) pH
'97. 12~°98. 117+2] 1278 €l 2 H-Z AF SMAHNA e pHE Fig 49914 B
o HA 69~H3 852 Jellzm Ut 9¥dle SAHAAHNA pHY 7.4~85, HI
8002 71 A uehded, 53] dFAAY A, 24, didx AHAA pH7}
& R A B4 279 FHPY FEor EH9 COE 25T AeE B
i Awryoz & wizte Holx ¥m oy AAEE BA TN} FAER
P

o pH7} €3t A dehde F¥el
pH
g -
8.5
8 -
7.5
7 -
6.5
6 1 1 L 1 1 ’s . 1 1 1 1 .a
97.12 98.1 2 3 4 5 6 7 8 9 10 11
—— 88 = =3 cheh #Hop R
Fig. 4.9 Variation of pH along the H-river.
2) BOD

Fig 4.10014 BOD9] 7%, A 080X H3 30mg/ L & Uelgton xHE HF
F58 Y SdW 1.7mg/ ¢, 2HR 19ng/ ¢, HOIR 1.4mg/ 2, 3ok 1.6mg/f, AF
H 16mg/¢ 2 didim > 3ofu) &gR) FHW) 2HA £28 g=rF HEinh
ZARAGAM I A YEhvde AL §EAYY 5 k= H-3tFHFY F¥E
s B 5 Aoy, =3 L2 3 mE fFHoz guide HAH {780
K AQgEE Rog £ 5 Ao AFEEE Y7 -G v ddHe
2 7 @A JEigth dF F5S F9E st BOD ®igtFo] Az 124
Uelgtos BODY stds FAVECR EOW 1~2359 43 #2E fAsIL

At



BOD(mg/£ )
3.5 ¢

97.12 98.1 2 3 4 5 6 7 8 9 10 11

Fig. 4.10 Variation of BOD along the H-river.

3) COD

COD2) = W3S Fig 411914 Bd, HA 25mg/ LA H3 60mg/L & IF 2
E BE¥E Yz o A¥E JF sEE FI2Y U0 40mg/ L, HHR 33
mg/ £, 3Ok 35mg/ £, 2FE 39mg/ ¢ 2 Wty Iofw) AdE) FH R 2y
Foz2 drst 2trk. ol BODS} Hl£d £o2 YEHo.

0D(mo/2 )
7r
6 -
5 -
4 s
3t
2 9
1t
0 1 A 1 1 L 1 1 ' L L 1 J
g7.12 981 2 3 4 5 6 7 8 9 10 1 !
- SH %A CHEH ETSENCRPYT
= | ;
J

Fig. 4.11 Variation of COD along the H-river.
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4) T-N

Fig 4.12904 AFA92 29RdA TN =7 Hlad A4 vdebd AL 5234
Qo AR fEHE 3 - A5 WA APl AL XY £ Ak Ao
X EAL A H2H FL F3AZYANN 4A ddo2 HAY B RiHe Ae
d & A AHE HYEAFES BY SIN 227ng/ ¢, 2 U 2.49mg/ £, HohR 2.01
mg/ £, 3JoFW 234mg/ ¢, AFH 295mg/ L 2 vt /M R Fx°H FF 49
Bt 7 =4 Jebgch

9712 981 2 3 4 5 6 7 8 9 10 11 #

—— &4 = =FH CHEH 30 2R

Fig. 4.12 Variation of T-N along the H-river.
5) T-p

TP (mg/8)
127

1 -
08 r
06 r
04 r
02 r

0

9712 981 2 3 4 5 6 7 8 9 1w 1 ¥

——EX  a X chc Sl0F w2k

Fig. 4.13 Variation of T-P along the H-river.
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Fig 41304 T-Px T-NZ HI&3HA 4RAGA 2 FRAM vud A deixon,
s ] 2 FGee & EXE Holn Utk FUY ALz A F3tAANA
e 289 9ve3ld 3 nigdoz fA FdA=Ee AL ¢ 5 Atk AHE B
TEE RY A9E7 MR w3 didurt 7 @A YeElidos

6) SS

SSe AldAo2 QEENE 7MY YHOoR HAFe 84 7o 9% g0
AX A8 AFHAZIH ZA70 gt & 2olE HE F Ao A FFA7IY 4€
o 7 2R FREZD s=7F 7P won, 84 AdHAM SSExTL 59

3 2 AL F2 &FTEY YAHY FARE A A vEd AeE B

97.12 ®RB.1 2 3 4 5 6 7 8 9 10 11
—— X ~- XM CHOH -1 [o] S =

Fig. 4.14 Variation of SS along the H-river.

Z342 2§ Pb, Cr, Cd, Hg, As, Fe, Mn 5 ¥ 77 & Z Fe, Mng A 93la+e
EF BRAEZ JEY TFF5Y 99 U FAe 3A JeErgA @itk
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43 H-9u 5334
431 H-9 N A 437

A E 19663 EFTIAGez HHHA wet Dy FFSEA FASHEA
FAS 23 4%T diol 79 FF5¢ AR ArEe Fax F43) FUh3
A AT LAY AT E 19349 1,000m/Y TR AFAo] AXH ol 1984
Y F4RFE 83%, 19 19 F5FE 196 ¢ o) ERsted FF4ei7E vj{FE 2 oly
g, ALY do wE APATY FTUke REFEY FFeEr FF FRF0
A% F7hsta ol 4% FHdE Fn ANk

ol EANE AFE FFAY NEAZGE FHIAE 198838 FRAXZE AHE
Z 120,000m/Y FEo H-¥ A% A4x FAAS F3sA B AYGL 19823

3go} AAAMAZ gaHEden RYFH FAZE FeEHo 1986'd 3¥ SFHIU
H-4¢] Ags} 1 5EAL Table 429 2o}

Table 4.2 Characteristics of H-dam

g 5 W & g = W &
CRIRAS ‘82. 12~786. 5 EF A5y 21,5303 m
9 ¥4 Earth/Rock fill Dam S& AFe 17,7003 m’
Z o] 424m B e D=6m, H=22.5m
¥ o 31.5m =58 D=1.8m, <7 503m
¥ 3 EL 36.0m W 350m
z 8m A9 1379 Y ‘91. 6. 8
o 93 127ket BT B 4.374knt
2 Q% 28.6kn a9 31.8m
LI B 2.3kt A 49 21.5m
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432 9l FRAHY $AXA A3

AR Yol FH 210 123l Fig 4159 o] FFEZREH FHTH, UF
2, AEm, A4z, 58 F 50 AFS AA, FAUES, 43 mANHE A}
At WYY S Gitel=S1), W E(S2), AL W(S3), VL7 (54), F3(SS)
2 EASQAY. AFFrle 137} '97.12, 23 '98.3, 33} '98.6, 43} '989¥Y T B
7P g ZAEA

R

B

v

b 'II
~ \,!

-. - \
N
) T

!
’

Fig. 4.15 Sampling sites of H-dam.
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) F&
H-A4A9) a4t A%Alole) S5t § Fig 416904 B& 1xpl4 431241 A
ol 2H 02~04TH vlAE Fe3tol2 2 WBHEo] oj¢ AT ol AF Re
A2 QuHoz %, 7hgd 34 YEUL e 4F38¥e 999 ez B
e},

=2(T)
5r
23 F . o R a A
21 | a & A 4
&
19
17 F
15
135
MMr ————— — - ——
9r RWW
7 1 1 1 1 L 1 1 1 L ] xlg
S1(E) S sS2(Z) sS2(&l) S3(F) S3(&) S4(E) s4a) sSs(E) S5(a)
[ —e— 1R} T A} —w—2RFXZA} s 3RFZA} 47'<L’EA}J
Fig. 4.16 Variation of temperature in the H-dam sites.
2) pH
pH
95 ¢
9t A
a
a Fsy
85 F a a
8} a
A A
75t k/f\\r//= - 22 » 7 )
o/.\. o
7 \ R . R , \ A N \ e
SH(H#) Si(ad) SAE) S2(4l) S3(HF) S3(4l) S4(HE) S4(4) S5(E) S5(4)
—e— 1XFEAL - 2RPZA} a 3AFEA} 4RFZE A}

Fig. 4.17 Variation of pH in the H-dam sites.
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W 2 AYW 2H P pHE Fig 417914 Re HA 72614 H1 9002 WIE
ol &t ZAMNZEE RE 1, 2 43 EAAE AR, FAE2 F Holr} glo
W} 33 ZAGHE 84, 74000l M 9l A etk ol BAO86Y) 2F9
gue FRYos Trva HCO; 9 CO;’E E557 OHE wWad A
2 d2EY. E% TH BTl Y4 Kol AZFnT k=4 vtk
3) BOD

Fig 4.180]4 BODS] %, 13}, 23 @ 4AZAMI7loe A4 2 43 2w 2
A 13~24ng/ L2 WBFo] A % ohizh, $AS 43 ¥ P JUE FAD
ek 2@H 33 ZAHEW)AME £e% UEF F7hE Aste) 2R BUY 34
o2 #do] 4uHoz AFAYSS ¢ & Utk olW BODFEE AYYE o
A AAole Yoy AWHoZ F& FE(1.6~48mg/ L, BT 35my L)E JYeEhh 3l
9. B8 A4 B:Y ARAPEDOD 255 B4 dehach 1, 2, 43 2444
7ol B0l 4FHT 33 REFEE U ¥R 33 2ARGE B30l 239
A et oz mol ZHZHel 9@ Y¥34 BODFESt F71Y RoE Mo
Atk webd Wez fdsE d4, 2 59 FGFF) W@ AANA] 27 Hoh

T
1

1
i

BOD(mg/ 1)

5.6 I
i 4.9 F
Lao b
3.5 F
28}
2.1 }
R i — —

0.7

0 1 1 i 1 L 2. I L L )

SI(E) S1(a) S2(&) S2(al) S3(E) S3(A) Sa(:) S4(A) S5(E) S5(H)
[ —e—txtmAL 2R EAL e axtz AL |

X

Fig. 4.18 Variation of BOD in the H-dam sites.
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4) COD

CODE 78 % ArstAldl 93 4z oz 43d F e /F71eF Y=o
23 EI5E 2U1EE § ZAHE AsAJ|nz BODET A Hoeg FA uE
Jr}. Fig 419914 COD9 #$% BODS #4138 ZAAE Holm JeH 1, 2, 43 =
Al e HA 36mg/LolA HI 63mg/ L FEF KHoln om 3i ZAlAME
47~83mg/ L 2 WA ¥A Jehgd T3 FA7|(124, 28)RoE £2FY T4
g st vN6Y, 99)d o =& FEE YEET

COD(mg/? )
8.5t
7.5}
6.5 |
55t
45t .// i e /\.——/‘\/
/I'—-—’———'mﬁ-
'\ T ——
3.5 .
25 N N X , . \ , ; ; -
S1(E)  S1(a)  s2(FE) s2(4a)  S3UFE)  S34)  s4(E) sS4l S5(FE)  S5(4)
—e— 1AIZA}  —w-2XPEA} 3XPEAL 4x}ZEA}

Fig. 4.19 Variation of COD in the H-dam sites.

e g4 AL FR ATeAoD At FFdez IWA Y, oE
Ngq ERRE AX TR T o) AUANN FF) b ABHez ool
7] gl B8 24 wee AR AL UAE A Bol ABaoE F
g3l7] 4. Qo) Wz A4S @, 9reiy /4, H8302RHY §3 Fol
o] dg AHeE Faolth W AW 2AEH ZAMZ)G wie Felrt e,
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o ol @ uRel 2ARTHE 9Fale] Ulo] Yrkw FEHck
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Fig. 420 Variation of T-P in the H-dam sites.
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Fig. 4.21 Variation of T-N in the H-dam sites.
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Fig. 4.22 Variation of chlorophyll-a in the H-dam sites.
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Table 4.3 Relation of TSI with parameter

TSI 5 x(m) < (mg/m’) Z2=29-a (mg/m’)
0 64 0.75 0.04
10 32 1.5 0.12
20 16 3 0.34
30 8 0.94
40 4 12 2.6
50 2 24 6.4
60 1 48 20
70 0.5 96 56
80 0.25 192 154
90 0.12 384 427
100 0.062 768 1,183

Carlsong& TSIZ} 0~40% W39k, 40~60S 4
=], Table 440) o3 982¢ L 6¥oles F - FFYdeiolm 97.129, 98.9¢Y
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Table 4.4 Carason’s TSI numbers of H-dam

%k, 60 o] FE¥YHNE TS

ol
X
Py

T

Is] SRR ‘98, 2 ‘98. 6 ‘98, ‘98. 11
TSI(SD) 56.2 60 57.4 54.1 57.4
TSI(TP) 62.2 58.1 62.5 49.4 487
TSI(cha) 49.1 63.7 64.8 55.9 50.2
R RIS 55.8 60.6 61.6 53.1 52.1
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Appendix 1. The result of water quality analysis at branch stream on 1st(’98.3.25) and 2nd('98.6.15)

sy
_ & pH |BOD [COD| SS | TP | TN | DO | =& | Fe | Mn
A A3
120 | 75| 05 | 09 | 20 {0026 1.11 | 99 | 12 | ND | 0.059
o =3 A
"] 2x |69 | 04 | 16 | 12 |0026| 156 | 85 | 25 | ND | ND
12 | 83 ] 09 | 19 | 1.0 [0159|036 | 90 | 13 | ND | ND
Brbd
23 | 86 | 15 | 35 | 40 |0041| 147 | 87 | 25 | ND | ND
1% | 78 | 12 | 20 | 1.8 [0248{096 | 91 | 12 | ND | ND
24
23 | 74 | 07 | 19 | 56 [0050| 138 | 89 | 24 | ND | ND
12 | 76 | 09 | 19 | 16 [0053] 176 | 95 | 12 | ND | ND
g3
232 | 73| 04 | 18 | 20 0036|173 | 82 | 24 | ND | ND
12 | 76 | 14 | 38 | 890 [0138]210| 89 | 14 | ND | ND
£5A
23 | 73| 02 | 1.8 | 136 0113|254 | 77 | 25 | ND | ND
1 | 78 | 17 | 46 [1295[0219] 211 | 95 | 12 | 035 | 0.006
Fe
2% | 74 | 12 | 36 | 36 |0193]226| 82 | 25 | ND | ND
12 | 76 | 1.1 | 12 | 126 {0035] 039 | 100 | 13 | ND | 0.005
CEE!
25 | 71| 07 | 20 | 84 0032|107 | 89 | 26 | ND | ND
13 | 76 | 55 | 96 |5450[0300| 1.66 | 92 | 13 | 029 | 0568
HE2
220 | 71| 10 | 25 | 132 |0059| 1.16 | 80 | 25 | ND | 2848
14 | 76 | 12 | 38 | 282 [0042| 064 | 90 | 12 | 008 | ND
aAd
27'4}- 7.5 20 5.6 2.8 0.054 | 2.27 8.0 24 ND ND
14 | 78| 10 | 19 | 44 {0023{029 | 98 | 12 | ND | ND
R
22 | 74| 06 | 20 | 12 |o019] 107 | 85 | 25 | ND | ND
14 | 77| 14 | 26 | 62 |0029] 109 | 99 | 12 | 005 | ND
=32
22 | 78 | 17 | 48 | 228 |0.109] 261 | 81 | 25 | 0.15 | ND
12 | 78| 17 | 36 | 52 [0047|213 | 103 | 13 | ND | 0.005
B
22 | 76 | 08 | 37 | 236 |0085| 212 | 83 | 25 | 024 | 0.005
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Appendix 2. The result of water quality analysis at branch stream on 3rd('98.9.7) and 4th(’98.11.5)

f 2N
_ g pH | BOD | COD | SS T-P | T-N | DO | +& Fe Mn
A
3a} 6.8 0.3 1.3 36 |0.024| 190 7.9 30 ND ND
of 33
B 4z} 7.1 0.9 1.8 132 {0059} 252 | 95 18 ND ND
3z} 8.4 1.5 35 40 10041} 1.47 7.0 30 ND ND
il
4=} 7.4 1.7 2.0 80 |0.052| 252 | 105 18 ND ND
: 3x} 7.4 0.2 1.8 20 [0480| 3.59 6.1 30 ND ND
FUA
43z} 7.5 0.8 1.6 24 10035 2.11 | 100 18 ND ND
3z} 7.2 3.6 80 | 21.6 |0215| 542 53 29 ND ND
g3
4} 7.1 0.8 1.3 1.6 [0.020] 1.33 9.6 18 ND ND
3} 7.8 4.1 8.0 88 [0.749 | 5.71 5.4 30 ND ND
A2FH
4z} 7.3 1.8 3.0 40 |0.038 1.98 9.0 18 ND ND
3a} 7.3 1.8 6.0 24 104801 3.59 6.3 30 ND ND
g3
" 4z} 7.4 1.1 23 2.8 10140 2.74 9.5 18 ND ND
3z} 7.3 1.5 74 08 |0.022( 091 9.0 30 ND ND
w 3L %
[} O
B 4=} 7.3 1.3 1.7 2.0 (0289 4.14 9.8 18 ND | 0.013
3z} 6.9 6.4 13.1 | 48 [0.408 | 648 7.2 30 ND | 2.848
CEZ
42} 6.4 1.3 2.5 10.0 | 0.053 | 1.82 8.9 16 ND | 0.590
3a}f 7.5 03 32 08 (0036 1.75 6.7 30 ND ND
SR
4=} 72 1.2 2.8 40 |0.059 | 2.18 9.5 18 ND ND
3z} 7.2 0.7 1.5 04 10.023] 1.00 | 84 29 ND ND
£33
4=} 7.2 1.0 2.0 20 [0.020} 1.46 9.6 18 ND ND
3z} 7.6 1.8 4.6 08 (0043 ] 1.13 8.4 29 ND ND
53] =
i B g .4
4x} 7.4 0.8 1.9 16 [0.053| 203 | 95 17 ND ND
3x} 8.4 1.5 4.4 32 10038 ]| 1.50 8.6 30 0.24 | 0.005
FEEY -
4z} 7.8 1.2 24 1.6 [0.042| 1.80 9.5 17 ND ND
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Appendix 3. The result of water quality analysis at H-river on Ist('97. 12) and 2nd(’98. 1)

Edw EX o o 3ot 2gR
2 A

3 =2

12 | 2& | 12k | 23 | o1& | 23 | 1A | 23 | 1 | 23}
F2(T) 102 | 30 {102 | 35 | 103 30 |103| 35 | 103 | 35

pH 72 | 71 | 71 | 71 | 70 | 70 | 74 | 71 | 73 | 71

223,

39 | 32 | 31 |29 | 96 |33 |44 |30/ 25 | 21
(ug/ )
DO(mg/ £) 11.0 | 128 | 107 | 133 | 103 | 123 | 106 | 129 | 98 | 12.0
BOD(mg/ £ ) 12 . 19 | 10 | 26 | 09 | 1.8 | 14 |20} 18 | 14
COD(mg/ £ ) 3.1 30 | 25 | 37 | 26 | 30 | 38|33 | 41 | 25
SS(me/ ) 8.0 I 30 | 45 | 40 | 85 | 65 |300] 20| 95 | 50
T-P(mg/ £) 0.085 | 0.083 | 0.160 | 0.158 | 0.039 | 0.038 {0.030 | 0.028 | 0.099 | 0.097
T-N(mg/ ¢) 257 | 255|291 | 288 | 1.94 | 1.90 | 2.40 | 237 | 2.46 | 2.41
Fe(mg/ 2) 0.10 | 006 | 008 | 008 | 0.12 | 0.12 | 0.12 |1 007 | 0.12 | 0.05
Mn(mg/ ¢) 0.007 | 0.012 | 0.017 | 0.030 | 0.043 | 0.038 | 0.064 |0.021 | 0.071 | 0.035
Zn(mg/ £ ) 0.034 | 0.006 | 0.015 | 0.014 | 0.009 | 0.010 |0.011{0.007 | 0.022 | 0.013
0-5- 1A~
WHTD.’; ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

(Hg,Cd,As,Cr*,Pb)




Appendix 4. The result of water quality analysis at H-river on 3rd(’98. 2) and 4th(’98. 3)

T3 X of o 32 3] ok Ea=a-k
A A
g 5
3z} | 4x} | 3%} | 43} | 33 | 4z | 3% | 4%} | 3% | 4z}
F2(C) 32 | 85 | 67 | 108 | 43 | 90 | 60 | 92 | 60 | 99
pH 73 | 74 | 72 | 74 | 72 | 73 | 713 | 72 | 72 | 73
E22%-a
56 | 56 | 67 | 68 | 31 | 23 |26 | 53| 26 | 59
(ugl 2)

DO(mg/ £) 127 | 110 | 124 | 114 | 129 | 113 | 124 | 109 | 13.1 | 109

BOD(mg/ £) 2.1 19 2.6 25 1.9 20 | 24 | 27 1.5 23

COD(mg/ £) 44 3.6 32 40 3.5 32 | 30 | 37 32 35

SS(mg/ £ ) 4.5 55 4.5 8.5 33 80 | 95 | 120 | 3.5 6.5

T-P(mg/ 1) 0.114 | 0.059 { 0.010 | 0.104 | 0.089 | 0.012 | 0.05410.036 | 0.160 | 0.107

T-N(mg/ £) 226 { 1.80 | 205 | 2.12 | 190 | 1.65 [ 1.99 | 2.02 | 2.38 | 2.09

Fe(mg/ £ ) 009 | 0.11 | 0.09 | 0.12 | 0.08 | 0.13 | 0.07 { 0.24 | 0.08 | 0.09

Mn(mg/ ¢ ) 0.020 | 0.016 | 0.023 | 0.029 | 0.058 | 0.050 { 0.061|0.046 | 0.171 | 0.075

Zn(mg/ ) 0.008 { 0.006 | 0.022 | 0.004 | 0.015 | 0.005 | 0.007 | 0.006 | 0.024 | 0.008

O == A~
FElEaESE

6 ND ND ND ND ND | ND | ND | ND | ND ND
(Hg,Cd,As,Cr ",Pb)
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Appendix 5. The result of water quality analysis at H-river on 5th(’98. 4) and 6th(’98. 5)

- EXdw ZHW ol 3jofw AgH
g 5
52 | 6xF | 53 | 63} | 5% | 6 | 52 | 6& | 5&} | 63}
F2(T) 160 | 195 | 156 | 187 | 16.0 | 195 [ 16.1 | 19.7 | 160 | 194
pH 69 | 73 | 72 | 73 | 73 | 74 | 73 | 72| 75 | 16
Z2229a
92 | 136 61 | 98 | 28 | 54 | 61 | 81 | 14 | 34
(ngl 2)
DO(mg/ £ ) 97 | 94 | 91 | 94 | 94 | 96 | 95 | 92 | 94 | 90
BOD(mg/ £ ) 1.8 14 | 20 10 | 16 | 13 | 24|09 | 28 1.6
COD(mg/ £) 42 | 38 | 43 | 34 | 40 | 29 | 47 | 31 | 52 | 41
SS(mg/ ) 705 | 96 | 370 | 148 | 485 | 112 | 635|132 | 205 | 140
T-P(mg/ ¢ ) 0.062 | 0.065 | 0.108 | 0.111 | 0.024 | 0.033 |0.039|0.118 | 0.042 | 0.049
T-N(mg/ ¢) 186 | 1.80 | 1.90 | 1.87 | 2.08 | 2.01 | 208|218 | 2.86 | 2.90
Fe(mg/ ¢) 036 | 006 | 022 | 005 | 0.16 | 0.06 | 0.16 | 0.06 | 0.08 | 0.07
Mn(mg/ ¢ ) 0.006 | 0.012 | 0.006 | 0.011 | 0.012 | 0.013 | 0.014|0.013| 0.012 | 0.012
Zn(mg/ ) 0.006 | 0.014 | 0.005 | 0.014 | 0.004 | 0.035 | 0.005|0.035 | 0.009 | 0.010
[ 3] LT A
B HT“’; ND | ND | ND | ND | ND | ND | ND [ ND | ND | ND
(Hg,Cd,As,Cr ",Pb)
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Appendix 6. The result of water quality analysis at H-river on 7th(’98. 6) and 8th(’98. 7)

LT ZHdw o o 52 3] ofnt AgH
A A
¢ 2
7z | 8xF | 7a | 8xF | 7xF | 8%} | 7AF | 82} | 7& | 8F
£2(C) 21.2 25 23.6 25 220 25 [ 221 25 | 202 25
pH 7.4 7.4 72 7.4 7.3 7.5 74 | 7.5 7.3 7.5
22 Ha
487 | 529 | 128.1| 347 | 124 | 140 | 11.0 | 9.7 6.7 6.1
(ug/ £)

DO(mg/ ¢ ) 9.6 9.1 8.7 9.0 9.2 94 94 | 94 8.8 9.2
BOD(mg/ £) 1.8 1.8 1.6 1.7 1.1 1.3 1.4 1.1 1.0 1.0
COD(mg/ 2) 52 55 52 54 3.8 3.9 39 | 3.8 3.1 34

SS(mg/ 2) 5.6 7.6 92 48 4.8 4.8 6.0 | 60 6.8 7.6
T-P(mg/ £) 0.065 | 0.073 {0.110 | 0.115 | 0.033 [ 0.072 | 0.012{0.111 | 0.049 | 1.100
T-N(mg/ £) 280|174 1270 | 188 | 1.89 | 1.60 | 2.83 | 226 | 2.73 | 276

Fe(mg/ £) ND ND ND ND 0.06 | 0.10 | ND | 0.07 ND 0.13

Mn(mg/ £ ) 0.005 { 0.006 | 0.009 | 0.021 | 0.012 | 0.077 | 0.008 | 0.018 | 0.010 | 0.081

Zn(mgf ¢) 0.003 | 0.040 | 0.002 | 0.035 | 0.002 | 0.032 | 0.005}0.030{ 0.003 | 0.026

O =2 A
#el s —; ND ND ND ND | ND | ND | ND { ND | ND ND

(Hg,Cd,As,Cr °,Pb)
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Appendix 7. The result of water quality analysis at H-river on 9th(’98. 8) and 10th('98. 9)

AL b o o i 3ok AR
A A
g 2

9x} | 10} | 93 | 10} | 9&F | 10z} | 93} | 10&} | 9z} | 10z}

FL2(C) 264 | 275 | 264 | 304 | 256 | 29.0 { 24.8 | 275 | 249 | 29.1
pH 7.4 8.4 7.4 8.5 7.4 8.1 7.4 7.6 7.5 7.4
224

232 | 210 | 193 | 188 | 169 | 181 | 209 [ 213 | 92 8.7
(ug/ 2)

DO(mg/ ¢ ) 8.9 10.5 8.7 100 | 9.0 9.5 8.8 8.7 8.2 8.0
BOD(mg/ ¢ ) 1.0 2.0 1.2 3.0 1.3 0.9 0.8 1.2 1.3 1.0
COD(mg/ ¢ ) 2.9 53 30 6.0 3.0 32 2.5 3.1 48 4.4

SS(mg/ 2) 2.4 4.8 32 4.0 6.0 20 {152 12 120 | 19.6
T-P(mg/ ¢ ) 0.089 | 0.066 | 0.112 | 0.181 | 0.115{0.029 {0.118|0.044 | 0.203 | 0.232
T-N(mg/ ¢) 228 {223 {239 | 283 | 257 | 1.15 | 253 | 1.64 | 271 | 4.37

Fe(mg/ 2) ND ND ND ND ND { ND | ND | 0.06 { 0.05 | 0.09
Mn(mg/ ¢) ND ND ND ND ND [0.010{ ND |0.010| ND | 0.009

Zn(mg/ 2 ) 0.002| ND [0.015] ND |0.004| ND ;0.002{0.011]|0.122 | ND
] 3] ST A
#elEa :; ND ND ND ND ND | ND | ND | ND | ND ND

(Hg,Cd,As,Cr ",Pb)
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Appendix 8. The result of water quality analysis at H-river on 11rd(’98. 10) and 12th('98. 11)

2 7 3w Z2HN o o) 3ok =3l
8 &

112} | 122} | 113} | 1234 | 113} | 123 | 113} | 123} | 112} | 123}
TF2(C) 102 | 157 | 102 | 159 | 103 | 156 | 103 | 147 | 103 | 16.4
pH 72 | 74 | 71 77 1 70 | 78 | 74 1 76 | 73 | 75

F28da
39 {1328 | 31 [316] 96 | 236 | 44 [ 171 | 25 | 10.6

(ugl 2)

DO(mg/ £) 110 | 97 (107 | 92 | 103 | 98 | 106 95 | 938 9.0

BOD(mg/ 2 ) 1.2 20 1.0 24 0.9 1.8 14 | 14 1.8 22

COD(mg/ £ ) 3.1 4.7 2.5 49 2.6 36 3.8 | 3.1 4.1 40

SS(mg/ £) 8.0 6.0 4.5 6.4 85 60 | 300} 36 | 95 6.8

T-P(mg/ € ) 0.053 | 0.058 | 0.062 | 0.091 | 0.073 | 0.062 [ 0.069|0.091 | 0.086 | 0.245

T-N(mg/ ¢) 2.54 | 293 | 2.87 | 349 | 3.06 | 244 | 3.14 | 2.65 | 3.07 | 4.66

Fe(mg/ £) 010 | ND | 008 | ND | 0.12 | ND | 0.12 | ND | 0.12 ND

Mn(mg/ £) 0.007 { 0.009 { 0.017 | 0.021 | 0.043 | ND |0.064| ND | 0.071; ND

Zn(mg/ 2) 0034 | ND |0.015| ND [0.009| ND [0.011| ND | 0.022 | 0.006

-3 A
FIFTEE

. ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
(Hg,Cd,As,Cr™®Pb)
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Appendix 9. The result of water quality analysis at H-dam on 1st(’97. 12)

A A | HF| AF | 95 | g5 AR dEndEn) 3 | 7
3} = @) RO 2@ | 2@ | 2E) | ZAD) [AGE | A | @ | &)
e 108 | 107 | 11.0 | 105 | 11.0 | 107 | 109 | 105 | 11.0 | 105
pH 72 {73 | 72 | 72 | 72 | 72 | 73 | 713 | 72 | 712
DO 95 | 97 | 94 | 95 | 94 | 97 | 97 | 98 | 96 | 99
BOD 14 | 16 | 13 | 14 [ 13 | 13 14 | 15 1.3 1.6
CoD 44 | 47 | 43 | 42 | 45 | 47 | 44 | 47 | 44 | 48
T-P 0.080 | 0.056 | 0.087 | 0.074 | 0.106 | 0.115 | 0.083 | 0.060 | 0.099 | 0.066
T-N 259 | 288 | 266 | 299 | 265 | 245 | 2.61 | 247 | 255 | 1.93
SS 90 | 180 | 11.5 | 140 | 180 | 255 | 110 | 225 | 9.0 | 140
=9 % (m) 1.3 1.3 1.3 1.2 1.0
Zz29a| 70| 66 | 79 | 73 | 87 | 100 | 87 | 96 | 58 | 54
Fe ND | 005 | ND | 006 | 0.04 | 005 | 005 | 0.05 | 0.04 | 0.04
Mn ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Zn 0.005 | 0.127 | 0.015 | 0.050 | 0.014 | 0.026 | 0.020 | 0.009 | 0.006 | 0.004
FlFTS
(Hg,CdAs, | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Cr'Pb)




Appendix 10. The result of water quality analysis at H-dam on 2nd(’98. 3)

A A A5 A5 | w5 | 25 (ARGl FH | FH
3 & @) |FE) [ 2@ | 2@ 2@ | 2D [ A@ [AG) | @) | ()
Fe 79 | 77 | 80 | 75 | 80 | 75 | 82 | 7.7 | 87 | 83
pH 74 | 75 | 75 | 75 | 15 | 75 | 715 | 715 | 15 | 15
DO 120 | 125 | 126 | 128 | 125 | 129 | 125 | 129 | 122 | 126
BOD 17 | 19 | 1.7 | 20 | 1.8 | 19 | 20 | 19 | 17 1.7
COD 41 | 43 | 40 | 43 | 39 | 42 | 42 | 41 38 | 36
T-P 0.041 | 0.042 | 0.040 | 0.045 | 0.020 | 0.031 | 0.018 | 0.045 | 0.034 | 0.029
T-N 3.08 | 355 | 3.11 | 329 | 345 | 329 | 333 | 334 | 342 | 370
SS 50 | 65 | 55 | 60 | 65 | 55 | 45 | 45 | 100 | 45
Ed T (m) | 1.0 1.0 1.0 0.9 08
Zz2Pal 166 | 327 | 165 | 85 | 181 | 122 | 207 | 154 | 248 | 217
Fe 006 | ND | ND | ND| ND | ND | ND | ND | ND | ND
Mn 0.006 |0.005{ ND | ND | ND | ND | ND | ND | ND | ND
Zn 0.021 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 | 0.004
TlFEE S
(Hg,Cd,As, | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Cr’* Pb)
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Appendix 11. The result of water quality analysis at H-dam on 3rd(’98. 6)

A A (HAsg| A5 | g5 | 35 RER e | dEn el 4 | F4
¥ 5 (F) |BE |2 | 2@ | 2E) | 2@E) [ AE |G| B | D
e 207 | 199 | 21.1 | 205 | 21.7 | 214 | 223 | 21.9 | 228 | 224
pH 79 | 74 | 80 | 78 | 87 | 85 | 90 | 88 | 89 | 85
DO 101 | 81 | 87 | 81 | 101 | 102 | 106 | 104 | 106 | 10.6
BOD 44 | 16 | 24 | 21 | 39 | 38 | 41 | 34 | 48 | 46
COD 63 | 47 | 58 | 58 | 69 | 67 | 78 | 66 | 83 | 19
T-P 0.040 | 0.057 | 0.039 | 0.050 | 0.050 | 0.060 | 0.076 | 0.058 | 0.095 | 0.107
T-N 271 | 262 | 286 | 263 | 338 | 270 | 3.03 | 275 | 2.93 | 3.01
SS 84 | 72 | 60 | 58 | 84 | 72 | 104 | 100 | 136 | 12.8
%9 T (m) 1.2 12 1.2 1.1 1.0
Zzagal 354 | 324 | 311 | 289 | 281 | 259 | 355 | 356 | 264 | 219
Fe ND | ND | ND | ND | ND | ND | ND | ND | 005 | 0.05
Mn 0.011 | 0.011 | 0007 | 0.007 | ND | ND | 0.006 | 0.005 | 0.007 | 0.007
Zn 0.006 | 0.006 | 0.003 | 0.007 | 0.002 | 0.004 | 0.002 | 0.005 | 0.004 | 0.011
fFATEE
(Hg,Cd,As, | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Cr’%,Pb)




Appendix 12. The result of water quality analysis at H-dam on 4th(’98. 9)

2 A (FAFg| He | g5 | 35 (AR AR dEn|Agn) 36 | 53
T &5 (F) (9D 2@ 2@ | 2@ | () [ HE) (I &) | (D)
4L 237 | 235 | 236 | 236 | 236 | 235 | 236 | 235 | 238 | 230
pH 73 | 74 | 73 | 74 | 74 | 75 | 74 | 75 | 15 | 16
DO 72 | 66 | 70 | 61 | 73 | 66 | 7.1 | 68 | 82 | 72
BOD 23 15 | 1.8 | 1.1 | 1.8 | 21 | 24 | 20 | 21 | 10
COD 60 | 54 | 63 | 56 | 51 | 53 | 58 | 53 | 59 | 57
T-P 0.031 | 0.023 | 0.026 | 0.027 | 0.032 | 0.031 | 0.035 | 0.041 | 0.048 | 0.057
T-N 193 | 1.87 | 1.87 | 191 | 1.88 | 191 | 1.92 | 1.84 | 196 | 1.9
SS 36 | 40 | 24 | 32 | 36 | 68 | 44 | 92 | 72 | 100
= & (m) 1.5 1.5 1.5 12 1.1
Zz29.a| 149 | 132 | 167 | 168 | 170 | 17.8 | 245 | 209 | 356 | 308
Fe ND | ND | ND | ND [ ND [ ND | ND | ND | ND | ND
Mn 0.010 | 0.007 | 0.006 | 0.010 | 0.006 | 0.006 | 0.006 | 0.006 | 0.007 | 0.009
Zn 0.002 | ND |0.032 | 0.026 | 0.027 | 0.029 | 0.026 | 0.020 | 0.331 | 0.046
FalEs S
(Hg,CdAs | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
,Cr"® Pb)
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