NH4-N  was distributed in high concentrations (5.10-22.89 mg/l1) at
all stations. Genersally, higher concentrations were found in the
colder season and lower concentrations in the hotter season as
found in COD{(Mn) and BOD patterns, although the difference between
the high and low values was not so great. ZExceptionally low values
were found at all stations in July 1990, which was brought about by
unknown causes.  Other lower values were recorded in June 1990,

which wae supposedly due to heavy rainfall which diluted the
concentlations

- NO5-N  often - recorded -0.000 mg/l after July, when NOg-N was also

zero,' and range of variance was very. large (0.000—0.735 mgfl).
There -was no seasonal systematic distribution found. In" Anyang
Chong, NH,-N was very high, but it secemed that DO was constantly too

.. low to oxidizeiNﬂ4~H'to.N027N, then to NOq-N.

(2)

Coli-form Bacteria' compared to other high pollutant concentrations
were found in very small numbers until November. 1990 {90-

_“2600MPN7100m1) However, a sudden increase from December. 1990

{3500=17000MPN/100m1 ) was discovered ‘and ‘the increase still seems to
be continuing SIHCP the nuitber at A<St.. 7 was very hlgh and this

- shows -that; much of human waste is mixing with the domestic waste
- water in Kaehwa Chong. .

THg were not found at all stations throughout. the sampling -period.

_Low' concentrations of CN . have been detected after January, 1991
" (Table 8.1,2-1°7). In particular the values at A- St 6 and A-St. 7,
Were . found in higher than those at the other stations, which - was

thought to be the result of the mixture of waste water from

industries up stream.
'Variations of other water qualities

Several quality Iiteéms mentioned here were obtained from the

bimonthly 24-hour-survey (Tables 3.1.2-8-14 and Tables A-3.1-1-42).



Tabie 3.1.2-8
A-8t. L, Juiy 5-6, 1980

© Itea TON - RO3-N
(M/[)(Eg/l) (eg/1) (ug/1)

"Mean 0.0 - - um
SD 0.0 - - 0. 91
A-5t. 1, September 7-8, 1990

[ten TON  KO3-N
(nslt)(m/l) (r3/1) (mg/1)

Mean L21291 155 0.22
h 0.5 183 0.48 .09
A-SL 1, Movesber 13-14, mu

Itea - RO3-R
(ltg/i) (nx/l) (nz/l) (=g/1}

Mesn 162068 2.91 D0.04
S 6443 07 D04
" A8t 1, January 15-16, 1991

Iten 3N
(BS/I) (R!/l) (93/1) (sg/'l)

Mean 1.8 14.80 0.59 0,03
$b 05 L0z 03 0.0
A-St. 1, March 56, 1991 -

Ites TOX  HO3-H
(axll)(nxfl) (mg/1} (ag/1)

Mean 0.215.88 146 M
D 0.1 L34 059 R
A-St 1, Kay 31-June 1, 1931

Ttex TN RN
(ls/l)(l's/l)(lgll) {ug/1)

 Mean - 0.4 14.17 1.41 011
bl 0.1 L11 041 0.06

Water Quality Obtained from 24-hour Survey in Anyang Chong, A-St.-1

ROZ-M NH4-H- TP PO4-P.  BOD DBOD - €0D DOOD Suifide MBAS -

{mg/1) (mg/1} (me/1) (mg/1) (g/1)(ng/1) (ng/1) (mg/1) (mg/1) (eg/1)

0.042 1296 0.93 0.525 0.0 - 2.5 - 15 473
0.044 1590142 0137 0.1 - 42 - 0.2 142

NOZ-N Hi4-H -~ TP PO4-P  'BOD DBOD COD. DCOD Sulfide . MBAS
{mg/1} {ma/1} (IS/IHB&/I)l (!tgfl)(sx/f) (wg/1) (vg/1} (wg/1) (/D)

0017 10.530.813 0.476 321 13.6 238 18.8 1204 4.68
0,041 1950200 0.14 125 33 6.7 ‘46 0.13 ‘123

OZNNMN BOD DBOD COD DEOD Suifide )
(ag/1) (a2/1) (ts/l) (ns/l) (m/l) (og/1} (az/1) (ag/1) (as/l) (ns/l)

0.018 17.71 1.555 0.934 59.8 41.3 3.3 256 4.3 2 53.

0.604 0.880.183°0.104 28 7.9 %@ Z§ 013 0.3

HOZ-H WM-N 80D DBOD  COD DGOD Su!f KBS

(mz/1} (rs/l) (lng/l)(ﬁg/l) (re/1) (ng/1) (ma/1} (me/1). (ls/l} (xz/1)
0.047 14161831 -0.766 9.1 579 76.0 5L7 4.3 185

0.050 0.980.281 0.157 200 187 1.7 25 014 0.28°

NUZNN!MH TP PO4-P - DBOD  TOD  DCOD Suif de' WBAS
(ng/1) (mg/1) (ng/1} (wg/1} (ngll)(nx/l) eg/1) (m2/t) (ag/1)  {ag/l)

0.031 15.39-2.660 0,781 70.9 495 536 4.9 413 581
0.006 1.210.612 0,158 2.1 50 0.20 0.62

NO2-H NH4-N 'i'i’ PO4-P B_OD DBOD 0D BCOD .Squide ¥BAS
(mz/1) (mg/1) (xz/1) (mg/1) (/1) (ng/1) (ng/1) (mg/1) (wg/1) (xg/1).

0.000 1285 2.036 1:310..58.0 46.1-43.9 ‘3.9 .53 L7
0.600 0.010.276 0.153 80 54 51 43 014 0.46

$5 Settleable matter Gauge
/) (ne/1) X)  {en)

"2 .5 % -
17 %31 12 -

S5 Settleable matter Gauge
(/)  (mg/1) (%) em)

23 e k1] 58
48 29 17 38
6.5 3l
2.0 10

53 ‘Settleable matter Gauge
(ag/1}  (we/1) &) (cw

8 - 153 B %
84 11 11 3

S5 Srttleable matter Gauge
(mg/1l) (/1) B (0

3.2 12.7 3H 7.
4.5 2.1 4 L

: SS Setticable matter Gauge
(ag/1) - (mg/1) & (cw

9 19 4 3%
28 27 5 5

SS Settleable matter Gauge .
G/} @/} @) fow)

467 WAy 52 50
125 124 13 1



Table 3.1.2-9 : Water Quality Obtained from 24-hour Survey in Anyang Chong, A-St. 2
A-St.2, July 5-6, 1990

Ttem- D0 TN TON ~HO3-N ~ HOZ-N-NH4-N '~ TP -PG4-P  BOD DBOD €OD BGOD .Sulfide MBAS 385 Sritleable matter Gauge
(mg/1) (og/1} (/1) (og/1) G/ (me/D) (re/1) (/1) (ea/l) (re/D) Gug/L) (me/l) (em/1)  (ee/D) (ag/l)}  (mg/l) - (8) (ow

Mean 0.0 - - 0.0 0.000 13.01 0.320 0.400 630 - 37T - 34 389 16 6.4 8¢ 3
Sb 0.0 - - 0.00 0.600 0.420.1%5 0.098 5.3 - 47 - 0.2 1.45 19.0 19.2 & 1
. ?g. g Bg. g 88

A-St. 2, Septesber 7-8, 1890

Itew H03-N - ¥O2-N NH4-H BOD DBOD COP  DCOD Sulfide MBAS 55 Settleable matter Gause
' (us/l)(ls/l)(sg/l) {ng/1} (re/l) {mg/1) (ltg/l)(lw/l) (mg/1) (ng/1) (ng/1) (az/1} f(az/t) (mg/l) (ag/1)  (ag/1) (%) (cm)

Mean - 0.313.35 138 0.00 0.007 11,81 1.232 0.538 23.§ 157 157 217 413 3.90 4.8  36.3 M
$ . 0105 0.52 0:00°0.010 0710322 0.1% 50 61 61 44 015 L6 158 155 g 8
A-St. 2, Novewber 13-14, 1990

Item NO3-N KOZ2-H Ni4-N TP PO4-P 0D DBOD COD  DCOD - Sulfide MBAS S8 Srttleab-le matter Gauge
- -(ﬂ/l)(ls/l)(!sll) (lsll) {wg/1) (vs/l) (we/1) (!8/1) (ts/l)(nsll) {(wg/1) (/D) (=m/1} {mg/1) (lsll) (ae/1) &) (w

Mean 1.9 lQ 08 251 0.1 B.019 16 43 i 574 0.871 46.6  47.2 341 0.1 421 1, 98 20.0 10.8 53 27
- 8b 0.2°214 0:59: 0037 0.0i9 2.090.226 9.088 134 109 15 24 gg% 0.97 1.4 53 1mn -1
_ ' 0.2t
A-St. 2, January 15-15, 1991

[ten ™ TON NO3-K  NDZ-N Nig-H TP PO4-P  BOD DBOD  COD  DEOD Suifide MBAS ~ S5 Settleable matter Gauge
(lg/l)(vg/i)(!g/l) (ag/1) (xe/1)} (Bi,’/l) {re/1) (mg/1)y (eg/1) /1) (me/1) {ng/1} (ma/1) (ug/1) ag/1) (se/D) &) (em)

.'Mean 3.0 16.92 1.06 DlE 0.044 -15. 541415 0.881 92.7 :56.3 68,5 G6BG 433 118 422 147 - 35 20
bl 0.4 1.76 .35 0.05 0.028 1.730.149 0.251 -20.2 17.8 44 4% 437 0.2 3.7 5.7 15 2

" A5t 2, March'5-5, 1991

Tten TN TON HO3-N  NOZ-K NIM-N TP PO4P 1BOD  COD  BCOD Sulfide Setilcable matter Gauge
(lgfl)(ﬂsll) (Bg/i) (re/1) (ve/1) (xg/1) (lgll)(m/l) (ng/l)(::g/l) (ng/l)(ﬁ.g/i) (g/1) (mg/l) (ls/l) (mg/1} ®  lcw)

Mean 201650 L2t 0.00°0.03 1528 137 0.715 74.8 521 55.5 410 422 442 31 134 . 40 18
S 04 0.9 0,23 000 0.017 0.890.181 0180 109 9.7 ‘53 35 012 0.66 %35 42 g 1
A-St. 2, 'Hay 3-June 1, 1901

Ttem TON HO3-K  NOZ-HKH4-N TP BD DGOD COD DOGD Sulfide MBAS SS Settlesble matter Gauge
-(asll)(:g/n(rs/!) (ag/1} (we/1) (e2/1), (ng/l)(vg/l) (ne/1) (se/1) (vg/1) (/1) (me/1)  (we/D) (/D) (wg/l}) () (cw)

esn - 0.411.77  0.80 0.04 0.000 10,97 1.874 1.213°26.8 "23.2°20.1 255 522 L5 20.4 80 4z 1t
8b T t0.2:1.23 0.21 0.04.0.000 -1.220.337:0.283 2. 6.0 .34 2.7 - 0.20 038 57 - 22 21 2

=
¥

28

o



Table 3.1, 2-10 © Water Quality Obtained from 24-hour Survey in Anyeng Chorng, A-St. 3
A-St. 3, July 5-6, 1530

[tea TN TON . NO3-KE NOZ-N KH4-¥ TP PO4-P  BOD DROD COD - PCOD Sulfide MAAS S8 Settieable matter Gauge
(ms/l) {mz/1) (mg/l) (rg/1) - (ng/t) (/1) (ugd1) Gog/1y (ne/L) Gee/1) (mg/1) (og/1)- (eg/1) (mg/t)  (ng/d) mg/l) (%) {cn)
¥ean 0.1 - - 0.00 0.05% 9,67 1.050 0.615°106.4 - 36.3 - 2.8 13 818 820 - 93 .5
5B 2 - - 0.10 0.096 1.220.307 0.222 289 - 4% . - 0.7 1.6 16.0 5.3 - 4 2
: 100.9 z.9
18.2 0.7

A-St. 3 Septenber 7-8, 1990

_ lten_' ' TON HO3-N NOZ-N KM-N TP PO4-P BOD  DBOD 0D - DGGD Sulfide HBAS  SS Settleable matter Gauge
(mg/l)(mg/l) (@g/l) (me/1) (se/1) (=g/1) (ne/1) (/1) (as/1) (ag/1) (ws/1) (e3/1) (iks/l) (/1) (ve/1) g/l ) fem)

CMean  0.213.68 107 0.00 0.042 1259 1.833 0.807 5.0 326 2.5 227 324 - 339 0.6 - 60.7 7 - 80 -
Sb 0.1 249 0.3 0.60 0.062 236073 G178 8.1 60 85 60 033 126 238 19.4 23 4
A
0.5

A5t 5, Hovember 13-14, 1990

“lten” D0 T TON H03-H- WO WA T POA-P BOD . DBOD COD"DGOD -Sulfide. KBAS ' S5 Settleable watter Gauge

_ (!tg/l) (Eg/i) (ag/1) {re/1) (eg/1) (mg/1)- (mgll) (eg/i} (ms/l)(ng/l) (ﬁx/l)(ag/l) (IS/I) (=g/1) (lx/l) g/} ) few)
K 221607 23 004 D03 1560 LSY LOAZ 628 36 45.0 35 A1 - 251 08 27 6 43
$ 0459 05 0.3 0.08 598053 G615 404 84 181 4D 072 L4 465 WS L4

1.390 0.884 39.5 335 2.0 136 . 70
0.456 0.290 9.7 123 a8 . 14

A8 3, Jawmuary 15-16 1991

: .il:el‘ N TON KO3~ N HOZ N NIMN ™ PO4- P BUD " pop COD DGOD Sulf d E[BAS . 55 Seltieable iatter Gauge
'(asll) tng/1) (ee/1). (me/1) (ng/1). (ea/1) (m/l){wsll) (mg/l)(ngfl) (e/1) {eg/1} {mg/t) (sz/1) (/1) (me/1) - ( ~em)

Mean 3.5 13.50 2.00 0.30 0.357 11.39 1518 0.900 53.4 4.6 47.2 363 4 15 205 a2 0 47 17
Sb 0.3 285 0.B0 @15 0.322 281 0,371 0.2i9 128 1.7 46 40 0.35 0.3 137 8.1 11 2

A-St.- 3, March 5-6, 1991

Tt D0 TN TON HO3-N KOZ-H M- TP 04- 80D - [DROD CUD DCUD Sulfide 53 Settiesble matter Gauge
(ng/1) (ng/1) (eg/1) (mx/1) (mg/1)- (s2/1) (ns!l)(ls/l) (re/1) (ag/1) (we/1) (ve/1) ‘(mg/1) (ngll) (ls/l) (/1) - - {8) : {on)

Mean 25 836 0.90 HD 0,030 7.43 1308 0.241 16.0 13.6 205 1L 3.26 315 25.3 13.4 52 17
8 0.4 144 0.22 NP 0.009 L310.168 0077 28 33 33 23 054 095164 GV 8 4

CASD, May A-dune 1, 1991 | SR
tea - TN TOR N03 N MOZ-H . HI4-N - TP - PO4-P.. BOD  DBOD CDD DCOB  Sulfide  MBAS . 8% Settlﬂab]e natter Gauge
‘(ms/l}(sag/l) (mg/1) (mg/l) (vg/1) (/1) (mg/1) (eg/1) (/1) Gg/1) {mg/1) g/ (/1) (=g/1) : (wg/1}. (we/1} () (o)

Mean 2.3 5.8 0.34 0.00 0.126 5.850.730 0. 409 1_1.6 .81 103 9§ 50 118 i8B - 7.9 42 14
s 0.8 L00 019 0.00 0.136 LOGO.120 Q20 24 21 L8 13 103 0.2 137 5.6 6 1



Table 3.1,2-11
A-St. 4. July 5-6, 1990

Hen . TNO3-N NOZ-N KN4-N TP PO4-P.

(mgll)(mg/l)(mg/l) {rg/1} (os/1) (me/1) (ve/D) {mg/D)
Mean 0.0 - - 0.00 0.000 12,06 0.828 0,148
s 01 - - 0.00 0.000 0.700.248 0,076

A-St. 4, September 7-8, 1950

Itea TON  NHO3-N HOZ-N NH4-K TP PO4-P
(ns/l) (ms/l) (re/1) (e/1) (e/1} (/1) (ng/1) (/1)

Mean 0.412.60 1.16 0.00 0.012 11.50 €.985 0,468
hit] 0.4 L60 0.52 000-0.016 1.510.2/8 0147
A-St. 4, November 13-14, 1390

- Ttea - NO3-N NO2-N NH4-N - TP
(sg/l)(Is/i)(Bgll) (/1) (og/l) (0 /1) (rg/) (msll)

Mean. 2.2 2092 276 0.15.0.02t 17.90 1.588 - 1.161
W 04 Liz 038 0,02 0.008 1050.144 0445
ASt. 4, January 15-16, 199

[tem TON  NOI-N NOZ-N MMM TP POA-P
(lt!/l)(ﬂsll) me/i) e/ (wesl) Ge/l} {ve/1) {og/T)

Wean 3.2 16.64 . 111 -0:05 0.031 -15.49 0.000 -1.053
S 0.7 L08 .35 0.00 0.005 1.080.370 0,259
A-St. 4, March 5-5, 1991

[tem ’ TON  NO3-R NO2-N NUA-R TP P04-P
) (l@/l)(ng/l)(mfl) (ns/l) (ng/E) (m.g/l) (mz/l) (/1)

Wean 221717 154 - KD 0.021 15,61 1,567 - 0,914
$ 0.4 064 .28 K 0.006 0690080 0.045
A-St. 4, May 3i-June 1, 1981

ltes. TN TON NO3-N HKO2-R HI4-K 1P PO4-P
(ng/i)(mg/l) (re/1) (mg/l) {=g/1} (mgll) (ngfl) (eg/1)

Wean- 0.6 1121 L2675 ~ 0:00--0:000 - 9.89.1:870 - 1,983
S 6.3 172 038 000 0.000 1.370.29 0.203

n-25

BOD -

BROD " COD  DGOD  Sulfide

Water Quality Obtainad from 24-hour Suivey in Anyang Chong, A-St. 4

HBAS 88 Setlleable matber Gauge

(mg/1} (ag/1) (me/1) (mg/1) (mg/1) {mg/1)  (mg/1)

60,7
15.8

B

26.6
KA |

BGD

355
6.8

DBGD GO _
(ng/1) (we/1) (r/1) (rg/1) {ag/1) feg/1) (mg/t)

18.3
6.0

DBOD COD  DCOD . Suifide

0:0
113

3.3
0.3

1.61 8i1
0.2 46.0

(mg/1}

1.7
45.2

ity

9
4

(ce)

T
2

DCOD Sulfide MBAS 85 Settieable matter Gauge

6.6
9.5

372

015

2.02 56.6
0.35 27.9

(og/D)

46.8
25.5

- (%)

81
6

{cm)

25
3

MBAS 55 Settleable matter Gauge

(ng/1) (sg/1} (rg/1) (ms/D) Geg/Y) mg/D) (eg/D)

41.0
5.5

BOD

8L.3

135

RO

5.8

5.5

36.4

6.0

bBOD  COD
{r2/1) (m2/1) (sg/l){l_ug/l)_ (nz/1) (eg/l)  {ag/l)

§3.5
15.2

62.2°
-B.2

29.4
5.2

BCOD  Sulfide

54§
40

434
0. 26

4.21
0.18

2.3 26.4
0.40 6.7

(=g/1)

i2.0
- 38

&)

45
131

{cw)

19
2

MBAS . S5 Settleable matfer Gauge

2.26 42.7
0.43 4.8

{mg/1)

iL6
6.5

[+4)

48
11

(cx)

11
1

D3OD COD DCOD Sulfide ¥BAS 85 ' Settleable: matter Gauge

(ng/l)(ia/l) (mg/1) (ag/1) (wg/1} (mg/1) (refl)

‘66.3
149

48.9
B3

548

513

8.8 313

BOD b30D. COD
(sg/I)(sg/E) (eg/1) (vg/1) (mg/1}

399

405
517

42.5
1.8

BCOD Sulfide MBAS

30.9
3.8

4,46

013

450

.65

408 2.8
6.8 14

(mg/1) (re/1)

285 6.5
0.90 55.1

(rg/1)

13,3

4.3

{we/1)
42:4

391

(x)

- 43

§

§7
9

{cm)

10
1

8§ Settleable ga%t;r Gauge
+1

{ca)

20
3



Table 3,1.2-12 - Fater Quality Obtained from Z4-hour Survey in Anyang Chohg, A-St. 5
A-St. 5. July 5-6, 1390 .
Ttes TON N0O3-N KOZ-N NH4-R TP FPO4-P BOD  DBOD €OD  DCOD Sulfide MPAS SS Setlleable matter Gauge

(!@/I)(mgll) {2/} (m/1) (eg/1} (wg/1) (me/1){ma/1) (mg/t) (me/1) faz/) (eg/V) (me/1) (mg/1) (/D) (eg/t) () {em
Hean 0.7 - - . 0.00 0.033 1156 0.718 0.256 §6.0 - 286 - 3.2 162 5.5 52.4 80 38
5D 0.4 - - G.10 0.063 1210243 g ggg 126 -- 54 - 0.3 Iil 42 20.3 18.6 5 b

- 0.078 0. zg
A-St. S, Septeaber 7-8, 1396 '

Aten TON NO3-N NKG2-N NH4-N bBGR  ¢OD DCOE) Sulfide MBAS .- S8 Settlea’bie natter Gauge
(ag/l)(ls/l) (rg/1) (ag/1) (ag/1) (mg/1) (B.g/l)(Is/!) (m/l)(nsll) {m/1) (/1) (Gag/1} (ag/1) (/1) {mg/1) (%) (c@)

Wean 0.2 14.80 L.16 0.00 ‘0.075 13.45 1.005 0.512.26.1 . 159 2.2 217 5.75 '1.82° 520 429 18 4
50 0.3 1.0 0.4 0.00 0.245 0.990.732 0.449 3§ 43 52 50 0.28 0.53 246 5.7 i 4
0.004 0. 883 - 0. 388
0.013 “0.208 0.114

A-St. 5, Rovelber 13-14, 1830

Ttes TON ND3-N  NOZ- H Nig-N TP P BGD  DBOD COD  DCOD Suifide MBAS SS Settleable iat{t;f'Gauge

(usfl)(!s/l)(ng/l) {rs/1) - (ng/1) (ve/1) (ng/l)(ng/l) (me/1} (mg/1} (ag/1) (x2/1) (ng/1)- (/1) (/1) (mg/l} ~ (B (em)
Mean 1.710.93 256 0.07 0.011 1731 1461 1.080 44.9 430 43.4 3.2 4.22 310 328 192 55 38
3D 9.3 .70 0.4 0.05 0.002 0.520.212 0.200 89 145 4§ 7.0 0.63 0.7l 0.7 4 M 2

2.8 152 55
s

A-St. 6 January 15 -16, 1991

ften T8 0N NO3-N NG2-N KM TP POA-P BOD  DBOD COD  DCOD Sulfide MGAS S5 Settleable matter Gouge
(agm(-g/i)(uug/l) (ee/1) (eg/). (/1) (/1) (ug/1) (me/1) Ome/t) (oe/D) tns/1) g/1) (/1) (ng/l) G/ W o

Mean 211831 115 0.00 £.020 1814202 1163 79.1 591 7.3 548 414 .65 42.8 17.9 4} d0
3B 0.6 -1.78 0.45 '0.00 G.OB> 1.8BB.G67 0.351 8§ 121 1L6 350 022 0.37 &0 171 13 2

A-3t. 5, March 5-5, 1991

Ttes o8 H03N NOZ-RRKAN. TP PO4-P DBOP COD ' DCOD Sulfide MBAS ; Settleable utter Gauge
(tsll)(nz/l)(ms/i) (ng/1) (rz/1) (/1) (nz/i) (ag/1) (!'@/1) (!gli) (ng/l) (58/!) (me/1} (ﬂ/l)(!gfl) g/l 8 (em) -

Mean -4.015.62 121 0.00 0.016 14.39 1563 0.798 8.9 6.8 55.3 4?.4 4.47 4.57 331 14.5 e 0
s 0.6 G.77 0,12 0.09 0.004 0.830.247 0.228 12,4 112 5% &0 O0.21 0.9 3.8 A0 10 Z

A-St. 5. Nay 31-Juas 1, 1991 E : . . :
Ttex T0R N03 N KOZ-N HIMP 1P BBOD CUD - DEeR Sulf:de HBAS 58 Settleab]e natter Giauge

(lx/l) (IS/I)(%’/I) {wg/1} (lgll) {r2/1) (sg/1) (lg/l) (!s/I) (w/!) (lgli)(lg/l) (ag/1) (!g/l)(ng/l) {wg/1) & few. .
Mean 0.5 119 0.00 0.000 035 L675 1083 388 925 320 269 47 1.89 97.4 2.2 61 28

sp 0.66 0.15 0.60 0.000 0.680.205 0.130 9.4 &7 30 27 0.23 0.23 9.2 ‘8.4 ] 3



Teble 3.1,2-13 * Water Quality Obtained from Z4-hour ‘Survey in Anyang Chong, A-St. G

A8t

- e

Hean

Sb

A8t

Iten

Mean

A5t

Iten

Mean
s

A-St.

ftem

¥ean
§b

kSt
Ites '

Hean

Sb

*ASE

Item

Mean -

6, July 5-6, 1990

: ©OTON NO3-H HOZ-NMI4-H TP PO4-P BOD DBOD C0D  BCOD Swifide MBAS SS Settleable matter Gauge
(m;/l) (ms/l) (mg/1) (eg/1) (mg/1) (mg/l) (mg/l)(sg/l) (og/D) (ng/1) (og/1} (wg/1) {ng/1} (mg/1}Gag/1}  (eg/) (%) (ew)

0.¢ - - 0.07 0.040 10.84 0.733 0.168 50.2° - 333 - 14 2.25 614 56.0 89 51
Ly - - 0.08 0.046 0.70 0.168 0.091 1.8 - 51 - 0.4 0,93 28.3 Jo.1 § 2
54.7 49.2 80
17.0 17.6

6, Septeaber 7-8, 1990

TON K03-N HOZ-N HiM-K TP €00 DCOD Suifid 8§ Settleable matter Gauge
(18/1)(!3/1)(98/1) (ag/1) {eg/1) (mg/1) (!gll)(lis/l) (!!8/1) (!!s/l) (=z/t) (rg/1} (!8/1) (!8'/1) (eg/ (ag/l}  (3) . (om

0.3 1281 0.97 0.00 0.0979 12.76 0.911 0.476 27.2 1.6 242 20.9 353 2.38 46.2 4.5 12 42
0.3-0.90 .30 6.00°0.0%2 40.840.280 0.097 &6 - 218 20 28 0.3 0.77 185 1.1 9 2
: 42.1 30,5 :
12.3 1.3

6, Noveabei 13-14, 1994

TON NO3-N NO2-N NHA-N. TP  PO4-P BOD DBOD [HE) DCOD Sulfide MBAS 83 Settfeable matter {iauge
(ls/l)(ug/l)(!g/l) (ls/l) (lu;/l) {mg/1) (sg/1) (sg/1) (wg/1) (=e/1) (mg/1} (mg/1) (ng/1} (wg/1)(wg/l) f(mg/1} -8} (cem

1.2 25. 0 2 54 014 0. 027 22.89 1,588 1073 38.¢ 342 5L4 440 398 270 -1%.0 9.1 45 n
0.3 292 0.44 Q.07 0018 2719277 0.307 31 58 3.3 45 2M 234 124 29 .13 2
: .87 10.5
0.8 L7 -
§, Janwary 15-16, 1941 :

T TON NO3-N NO2-N KHA-X TP PO4-P BOD  OBOD COD  DGOD Suifide MBAS S Settleab]e patter Gauge
(!8/1) (HS/I)(BSIE) =/1) (/D) (eg/l) (mg/i) (sg/I) (ng/1} mg/1) (sg/1) {eg/D) (mg/1) (ee/D) (me/1) (/1) ) (ew)

JB2:16:82  L31 0.00 0.024°15.2)1.931 1135 80.7 63.0 69.3 580 401 2.05 42.0 o183 45 17
‘:0.6' 2.62 0.82 0.00.0.002 ‘1710409 0,174 57 1390 7.1 41 0.15 0.3 10.4 1.4 g 1

8, Harch §-5, 1691

TON NOSH HOZ2-H Ni4-N TP PM. DBOD  COD . DCOD Suifide MBAS = S5 Seitleable matter Gauge
(ls/l)(ngll)(asll) (ng/1) (ag/1) (mg/1) (sw/1) (ng/t): (uz/l)(ss/l) rz/1) (ag/1) (az/1) (Re/1) (eg/t)  (ag/l} ) (em)

3.738.07 151 0,00 -0.022 16,5) 1.678 0.824 9).¢ 841 525 4.9 441 2,99 28.8 10.4 36 15
05 K15 -0.35 000 0.904 0850086 0.088 214 241 5% 47 015 L4 45 39 16 1

"6, Hay 31-June 1, 1991

o TOH NOKN NOZ-N NHA-N TP. PO4P BOD DBOD COD  DCOD Sulfide MBAS SS Settlesbie matter Gauge
(ls/l) (asll)(lg/l) {e/1) (ag/1) (ne/1) (me/1} (ng/1) (ms/1) (ne/1) (n2/1) (nz/1} (we/1} (ng/1)(ms/1) (we/l) %) (cw)

C05 9.3 L4 0.0 0.000 810 1500 1051 28.6 2.5 2.3 2L5. 4.8 L3 140 5.7 % 2
.0.3°0.46° 0.11 0.00 0.000 0540323 0161 42 44 07 3.4.0.18 0.21 4.3 16 10 1



Tabte 3.1.2-14
A-8t. 7, July 5-6, 1990

item DO TON NO3-N NOZ-N MNi4-K TP POM-P.
(ns/l)(mxfl)(mgfl) (mg/1) (mg/1) (ng/1) (mg/1) {mng/1)
Yean 0.6 - - - 0.06 0.083 10,59 1.283 0.525

b 02 - - 0.08 0.119 1.28 6.400 0.243

A-SE 7, Séptember 7-8, 1990

Tten 0N NO3-H NOZ-R. NM-N TP PO4-
(l’!g/l)(ktn/l)(mgll) (me/1) (wg/1} (me/1} (mg/])(mg/])

Ween 0.0714.78 154 0.00 0.524 12.58 2.062 1210

50 0.0 1.7 0.3 0.00 0.366 2080818 0.605"

0. %33 1.872 1078
0.197 0.501 0.410

A-8t. 7, November 13-14, 1990 .

Dﬂ TOh NO3-N  NOZ-N NMH TP
Amg/). (ngfl) (ag/1) (mg/1) (mg/D) {mg/D) (l!g/‘l)(ug/l)

Mean 1872290 2048 U.18 0.009 20152 573 1. 818
il 0.4 3.23 0.55 0.05 0.006 2.85 1159 0.955
2.1t 3. 49
1.76 1.76

“{tea

ST, Sanuary 15-15, 1991

' Iten TN TOX. MOB-K NOZN NHO-R TP
(IB.E/])(I@/I)(BS/I) {re/1) (me/1) (me/1) (EE/E)(?@/!)

Wean 202019 L72 KD - 0.0 17.652.327 1.380

SC 0.4 294 0.69 Kb 0.006 2.000.378 0307

St 7, March 545.' 1881

] TOR NDSN NDZ N NM-H TP PiMP
(ms/l)(lls/l)(ﬂg/l) (mg/1}) (me/D) (re/1) (ms/1) (/1)

Bean 6.0 1. 05 1.53 WD 0.022 17.49 2.085 -0.985
S 1.0 126 0.42 N  0.004 LI70.518 0.220

Ttem

St 7 #ay 3t-June 1, 1991

jtem TON - NO3-§ NUZ N ‘NH4-R TP FO4-P
(ru;/i)(mg/l) e/} (mg/1) (mg/D) (wg/1) (mg/l) (mg/i)

ean .4 13.79 2.02 0.09 0.000 11.77 2.720 1.858
3D 0.2 188 0.30 0.07 0.600 1.750.868 0.571

(l!g/l)(mg/l) {a2/1) (g1} {mg/1} . (eg/)) (Re/1)
C- 35 L84 90.2

41.0
10.2

(!sgll)(ﬁg/l) (/1) (me/1) (mg/1) (ng/1) (og/1}

2.9
5.3

P BOD
(ms/1) (re/1) {mg/1) (g/1) {mg/1) (ss_/i) (ms/1)

519
11.6

(ws/l)(ns/l) (ug/1} (ng/1) (eg/1) (mg/1) (ag/1)

516
12.5

BOD -

92.6
1.2

80D

(rg/1) (ee/1) (ag/1) ag/1) (mg/1) {mg/1) (me/N)

4.0
7.4

bBOD 0D

3
3

2.8
9.1
0.5
4.8

DB0D €OD

210 4.0

1.8

21

DEOD 0D

N1 471

8.7

5.9

DBOD COB

42.2. 612

1.6 1.9

" DBOD GOD.
{mg/1) {mz/1) (/1) a1} (eg/1) (sg/t) (mu/1)

56.5 44.2

13.0

3.3

DBGD COD

39.0 35.2
.58

8.3

Water Quality Obtained from 24-hour Suivey in Anyang Chong, A-St. ki

PCOD Sulfide MBAS S5 Settleabie matter Gauge

- 0.3 0.48 .17
. 45.3
12.1

Amg/1}

17,1
1.6

& (o)
LK 3
4 3

DGOD Sulfide MBAS SS Settieable natter Gauge

226 3.58 1.97 36.2
27 0.2 0.48 154

DCOD Sulfide MPAS  S§

8.3 175 214 48.8

%% 0.22 0.98 &%

(z/ty & (cm)
TR I 1
135 1§ z

Seit:léable satter Gauge

(lg/_l)

6.7

5.7

- (%}
55

{en

12
2

 DCOD Sulfide MBAS - SS Settleable matter Gauge

56.2 412 2:22.13.2

5.8 0.23 0.38 227

3.8 455 2.75 5L5

2.7 0.53 0.76 12.1

DCOB Su]fide RBAS

20.2 482 2.13 6.0

.54 0,13 188 3.7

{ng/1)

3.9
8.8

{e/1)

W2

8.1

{ez/1)

28.6
18.5

%) (cm)
47 - 25
5 2

‘ DCOD Sulfide HBAS 58 Sett!eable latter Gauge

% (cm)
a4 8
2

§

)

46
10

' Settleable gatter Gauge

(ca)

i9
7.
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TN concentrations were very high at all statlions throughout the
sampling period (6.80-25.70 mg/1l}. These values range from 1/2 to
1/5 of the TN concentrations vsually found in raw sewage in Japan.
~The higher Vélues are almost of the same concentration as that found
in " the sewage in the 1nte1cept1ng pipe (18.8-2-.1 mg/l} in Seocul
(Figs. 3.1.2-4-10).

The TN distribution pattern curve showed that the lower values
occurred in July or September and the highest in November, followed
by the abrupt or-gradual drop of values to reach their lowest
_ cohpentration in ‘May. At A-St.3, after the construction in Torim
Chong, TN concentrations maintained low values.

TOX concentrations generally showed very low values (0.69-2.91 mg/1)
“at all stations, although thése were found slightly higher when TN
was'high. The percentages of TON to TN were in a significant narrow
range (5-15 %)(Table 8.1.2-15} at all stations throughout the
sampling period.

NO3-N (0.00-0.30 mg/}) was constantly found in very low values, while
NH4-§, main nitrogen'part'of TN (85-92 %) showed a similar variation
pattern to TN (Table 3.1.2-15).

‘The results regarding various forms of nitrogen indiéate that much
of the content of the sewage gully inflows to Anyang Chong.

. TP " values generally showed a:gradUal'increaSe -(0-718»2 720 mg/l)
from July to May with.the exception of A- St 3, where although small

" decreases were found ‘fn" January and March, TP, like TN, decreased

. {Sept.:1, 833 “mg/1; May: 0.750 mg/l) after the construction had been
completed (Figs. 3.1.2-14-20).

TOP concentrations varied seasonaily in reiatively conélstent values
(0.341-1.061 " mg/1) with the exception of A-St. 1, which showed a

~ greater varlance (0.337-1.839 mg/1).

PO4-P coﬁcehtrations ranged from 0.148-1.878 mgll. and varied

=]
H

)

2



Table 3.1.2-15 tach Fora of Nitrogen of Anyang Chong

July " September November  January March May

{oe/ly Gy /D) @ /) & e/l ) g/t (%) mg/l (&)
™ - - 20.70. . 14. 89 16.89 14.17
ASt 1 TON - - 155 13 291 14 0.6 5 146 8§ L4l 1D
MA-N 1296 - 1053 8 1771 86 . 1416 95 1538 91 1285 89
™ - - 13w 19.08 16.92 . 16.53 .77
A-St.2 TON - - 13 W 281 ik 1060 & 131 7 0.8 7
HHA-N .00 - 1181 B9 16,47 86 1564 02 1528 . % 0.9 93
T - - 1370 15,07 13.58 8.3 6.80
ASt.3 TON - - .00 8 230 1 200 15 090 11 084 12
Nil4-N 967 - 1259 &2 1380 8 L1962 7.4 89 585 8
N - - 1260 20,92 16.64 un 1. 21
A-SL4 TON - S S I 276 1 Ll 7 s ¢ L® 12
KK 1206 - 158 92 17.90 86  i5.49 93 1562 91  §.85 88
N - - 1480 1.9 18,31 - 15.62 19.54
AStS TN - - L6 8 .25 13 . L15-.5 o L2 & L1911
©OMMK O 1RS6 - 1345 81 I3t 8T B4 8414300 82 936 89
™ - - W T Ie62 0 8T 9.39
A-St.6 TON .- .97 7 754 10 131 & - 151 8 104 I
Nitd-N 10.8¢ . - 1276 81 228 89 1523 9§z 165 -8 - 810 &
W - - 80 22.90 019 19,05 13.19
A-SLT TOR - - 5 10 24 11 172 9 LEA g oz 1S
S NN 059 SIn51 85 2016 B8 1765 87 17.40 82 177 - 8
Table 3.1.2°16 ' ' ‘Phosphoriss of Anyeng Ctiong =
July September * ovember January . March Hay
Stati (mg/1) (X /) &) {mg/1) &) pe/l) & /D &) g/ %)
4t10n - i . e . : -
ASL1 TP 091 - 8813 ©OLEsE 183 2,500 2,098
PO4-P 0525 56 0.476 58 - 0:93¢ 56 0.7 42 . 0761 29 L300 o4
Astz T 0.820 1232 L5 L5 L#7 L8
PO4-P - 0,409 49 B.539 45 D87 C S5 0881 " 62 D715 51 1213 65
A5t3 TP 1.058 1,833 CLE4T . . LS8 1308 © 0,750
T T hoa-P BBIS  59 DB07 43 LO42 66 £.900 5% 0.241 18 0.409 55
AStd TP 0.828 0.986 . qs88 . L581 1667 1.870
PO&-P 0148, 18 . 0.468 48 LI6I . 73 1053 67 . 0914 55 LI W
AStS TP 0. 718 0. 803 1481 2.026 1863 1:675 .
' PO4-P  0.326 36 - 0.388 © 48 L1080 74 1183 - 57 00798 T 48 1093 65
AStE TP 0.733 D91l . LS8 . 18 . 618 1.500 :
PO4-P 0.168 23 0.476 52 LO73 68 1135 58 084 48 L0817
ASLT TP 1.283 1.§72 2.573 2327 . 9.088 2,720

PO4-P  0.526. 4l 1078 88 . 1878 . 73 .. L3S 60 - 1052 50 L858 68

Wean 0,626 40.2 . 0.913 50.3  L.413 66.4 .. 1391 580  L.162 4.6 L440 66.0
09317 #45 04M 55 0449 2.3 040 72 . 0499 12§ 0.5 57



~ Table 3.1.2-17

July. -

- July
Amg/L)
TROD 60.0
A-St. 1 DBOD .
-TCUDikh) 29.5
DCODOM) . -
TBOD 63.0°
‘A-St.2 DBOD - - -
TCOD (M) 357
DCOD (M) -
TR0D 106. 4
A-St.3 DBOD -
. TCOD(n)  36.3
DCOD (n) .
TBOD £0.7
A-5t.4  DBOD -
TCOD(M) 35.5
BCOD (M) -
oD 56.0
A-St.5 DBOD - .
TCOD(MY) ~ 28.6
DGOD (M) -
. TBOD 50.2
“A-St.5 DROD -
: TCODGk) . 33,9
pOODGR) -
CUTROD e LG
A-St.7 DBOD -
o TCODOA) . 328
pEOD{Mn) -
Table 31218
_ {mg/1)
ASL 1 S8 342
bl 5
ASt 2SS 715,
' S - B0d
ASL 3 S8 A
- ™ sne
ASt. 4SS 831
TR T I |- N
A-SL 5 8§ 58, 6
M 829
A-56 8 83 54.1
RO 2.2
ASt 7 S 50.2
M 471
© Mean
1)

. 82

Percentage of PBOD to TBOD and BCOD(Mn) to TCOD{Mn) of Anyang Chong

Septenber
(ag/1) ()
32.1
13.6 67
23.8
18. 8 19
23.9
15.7 66
KER
217 64
51.0
2.6 64
28.5
) 11
26.6
188 M
00
6 8
26,1
159 61
T
21.17 8
21.2
iLs 43
M4
. 208 8
7%
0T
24.0 :
226 9

Ko
(ug/1)

59,8
41.3
0. 9
25.6

46. 6
40.2
3.1
1.9

39,9
33.5
45.0
33.5

42.0
5.8
36.4

764 -

venber

t9]

69
8

86
82

85
]
55

"Bl

- 96
8
88
86

&0
8

© January
(ag/1}

93.1
52.9
76.0
5.7

92, &
56.3 -
68. 5
49.9

53.4
4.6
47.2
36.3

813
63.6 -
2.2
54.6

9.1
59.1
.3
54.0

89,17

s

69,3
58,0

536
42.2
67.2
§6.2

‘March
] {eg/1)
10.9
62 48.5
53. 6
68 44.9
M8
61 5%.1
86.5
Bl 4310
16.G
5 13.6
: 20.6
11 1.6
66.3
18 54.6
5.3
88 42.9
83.4
15 68.8
55,3
76 17.4
AR
0 841
52.5
84 45.9
N 928

79 66.8

4.2
84 3.8

S5 and Settleable Matieur of Anyang Chong.

. Seplenmber -
® e ®
R
82 T2 M
49.8
88 w317
ST N SR
9 0.7 8
566
95 - 46.8° A%
52.0 .
%0 4.8 &
42.1
o 305 72
C L 32
84 2.7 . 63
!
17

v Novesber

/) ®
‘248
15.3 62
N
F 0.8 54
280
195 0
26.4 .
12,045
3.8
19.2 5
“10.0
9.1 48
48.8 ‘
2%6.7 55
55
8
g -85

. January.-

(ag/ 1)

2.2
1.7

42.2
‘141

44,2
20.5
42.1

1.6

42,8
17.8

42.0
143

9.2
31.9

.- March
@& /b
419
35 19.9
. 331
e 134
RN
47 1.4
2.8
4 133
1.1
42 14.5
28.8
& . 10.4
5.5
48 4.2
42

5

&)

0
B4

0
%

85

. BS

82
83

82
8t

90
87

2
T

®

17

1

5

45

44

1

- 4T

45

PaLy  dman
Pl S il o

Hay
(rg/1) (§) Mean

58.0
46. |
43.9
.9

26.8

R 0D 0
bl
5]

(ng/1

B o
;o
ot =

~
bk el ook o

-
[ 1] [ % Y- [ R~ ] U (=T

[

e
SR

9
i

87
88

i
93

82
6

84
84

75
87

8

8

¥ay
]

56

1

42

67

62

38

46
50

1

69
i

bi]
80

L
81

10
§2

87
82

82
86

i
81

8D



3.1.3

(1)

monthly showing a curve similar to TP. The PO4~P concentration
usnally amounted to higher than half of TP concentrations (18-74 % )
(Table 3.1.2-16). '

the TX/TP ratio was quite low (5-15) and this shows that ‘the
proportion of domestic waste water to all sewage inflowing'to Anyvang
Chong was high. o

A great part of the organic métters.were. smaller than I um. This
means that although DBOD concéntrations varied with TBOD, ' the
percentages showed considerably fixed and high values (55-96 %) at
all stations throughout ‘the sampling period. DCOD(Mn)- was ~also

found in high percentages -in TCOD(Mn)(68-93%) (Tabie 3.1.2-17).

The percentages of settleable matter to0-SS at all ‘stations on each
month were in a narrow rangé (Table 3,%.2-18), showing decreases
from Septomber to January. TheSe'vaers increased again in March to
May. The ‘mean percentage of seven stations each month was - 42
(January) - 92 % (September).

Concentrations of Sulfide at all'stations-showed increases from July

‘to. May, however, these were still in & narrow range (2.8-5.36 ng/1).

Of these, A-St.3 was a lower increase than other stations (2.8-4.15
mg/l). While A-St.1 and A-St. 2 had higher ranges reflecting the

- pollutant aceumulatlon down stream {3.5-5.36 mg/l at A-St. 1: " 3.4-

5.22 mg/l at A-5t. 2} (Tables 3 1 2-8- 14)

A substantial amount of artificial'detefgents are assumed to be used
in Seoul, because qu1te high- values of . MBAS were: found - (1'37 5.81
mg/l) Higher concentration was found downstream than upper stream
which indicates MBAS flow downstream w1th0ut being ‘decomposed.

Changes of Water Quallty and- Pollution load from the upper to the
-lower stations

Water quality in the Uppef-stream: '

=
|

oy

[~
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1)

COD(Cr), TN ‘and NH4-N values covering all of Anyang Chong are shown
in Figs. 3.1.3-1 and 2.

Low concentrations of COD(Cr) and TN were obtained at Sts. AD, Al,
A5, AQI and A10, which are located on the small branches. It was
understood then that these sites have not yet'been polluted by human
activities, bofh_domestic and industrial. = The original water of
Anyang Chong,ﬂtherefore. seems to have these  water quality levels.

It is thought that the domestic wasteZWater flons'down through many
towns where ~sewage systems were not yet improved, ﬁherefore

f'resulting in low quality ‘downstrean.

'-There are many industrles on sides of th1s rlver from which

untreated waste water are thought to be dlscarded The results
mentioned above clear}y show that the untreated waste waters present '
serious pollution problems for the rlver particularly, areund Stns.
AN2, ANS and AN4, and TI and P1. On those statlons ‘both COD{Cr) and
TEN were recorded to be in 31gn1f1cant1y hlgh concentratlons

Water quality change_in the study area

Changes in- short period

_ lhe results obtained during the 17-day study from May to June, 1991,

is~ discussed here

: DischargeS';were qnife’low at all stations% however, large daily

variations were found at A-St. 4 and A-st,-?‘(Taﬁle3'3.1;3~1—7).

The 'pollution' load' here“Was calculated uslng the plactically
measured valies of dlscharges ‘and concentrations of water qual1ty

" items on the same occasion.

The concentration of each component of the water generally 1ncreased'
from the upper to the lower stat1ons However between A+ St 4 and
A-St. 5, and A-St.5 and A-St. 6, only small  differences 'of the‘,
concentrations: were found. The high concentrations ‘of TR and NH4~N
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2} .

were particularly found at A-St. 7. On the other hand, the all
components of the water at A-5t. 3 were observed 1n"COnsiderably
lower values. This is In spite of both stations having the same
conditions in terms of locations; .on the mouth of small branches.

It is hard to discuss.comsistently from A-St. 6 to A-St. 1 including
A-8t. 7 and A-St. 3, for Water qdality results were obtained on the
different dates and discharges varied every day. Therefore, only
the pollution Ilcad caleulated'on each sampling date at “several
stations are discussed, hefe (Table 3.1.3-8). - :

There seemed an underground stream between A-St. 6 and A-St. 5, and
A-St. 5 and A-St. 4, therefore, no differences of load between those

stations were found. It is believed that during this time-thére was
no additional load from side-inflow, or if any it -was siéﬂificantly
small. Pollution load at A¥St. 1'eas constantly accumulated; and it
was found in greater values than at A-St. 2. :

Discharges at A-St. 3 and A-8t. 7 were so small “that  the

:contributions of their pollution load to the total were negligible,

in spite of the concentrations wete quite high.

It became obv1ous that the survey of changes on water quality and :

‘pollution Joad from upper to lower streams should be conducted “on

'-the same dates and same time.

Changes durlng this survey period
COD(¥n} concentration tended to increase from the upper to the 1ower d.

‘stations until May, 1990 However results were ‘not clear after S

that. Accordlng to the remarkably high COD(Mn) concentrat1ons ~at o

A-St 3 from January to May, 1990, it was belleved that Torim Chong

was -seriously polluted before the sewer pipe construction. =On the

- other hand, high COD(Mn). concentrations were found. on many cases “at

A-St. 7 in-1991, which indicated it is progréssing the pollutlon on
Kaehwa Chong (Fig 3.1.8- 3)

The changes on BOD and S$ ehowed:sihilar'patternS'te COD(Mn}. There.



Concentration (mg/2) . 00

AL

oo EZ@dsts o EEste ‘

- Fig. 5}1.3—3 Water Quality Change from the Upper to the.
- Lower Statlons of Anyang Chong
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3.1.4

was no observed changes in NHy~N concentrations.'.NﬂéuN was also
higher at A-St. 7 than at any other station after October, 1990,
Table 3.1.3-9 shdws”the mean values from November , 1990,'1to May,
1991, of the pollution load of each station. During this time, the

-water levels were recorded by an automatic.water “level recorder,

then the discharges were estimated more accurately than- using the
all values of gauge throughout the sampling period.

The load at A-St. 5 was lower than at A-St. 8 due to ﬁhe underground
stream between those stations. - At A-St. 4 the load was increased by

additional loads from sidé-inflow and Kaehwa'Chong.-*

"The Vafianee of pollution load at A-St. 3 was greater than at other

stations, and the values of load were relatively higher than the
results obtained during the short period survey. . Fopﬂit was thought
that  this calculation also contained the ‘concentration values
before sewer pipe construction completion It 15 considered that

 the present value 15 the same 1eve1 of that ebtained from the short
-,perlod survey

The pollution load at A-S8t. 1 was smaller than at A-St. 2. It is
supposed that the back water effect by Hang Gang gave error on
diecharge values, and it was underestimated during the period.

Sideiinflow into Anyang'chbng_;_-

There are many side-inflows which = flow dlrectly or indlrectly into
Anyang Chong (F1g 3.1.4-1) . ' '

The surveys and samplings of side-inflows into Anyang Chong in the
study area were conducted on June 14- 15 1990.

oD (i) ef-thé water'freﬁetpesefdirects§idehﬁﬁflowsf(f6.0;78;2 ng/1)
where relatively. “higher than the COD(Mn) values' obtained on the

_;regular sampling on June 22 {12.0 - 26.7 mgfl) with the exception of

48.1 mg/l at St. 3, though ‘there is no COD(Mn) datum for. " Anyang
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Table 3.1.4-1 Water Quality of Side-inflow. into Anyang Chong

Pate of survey: June 14-15, 1890,
Weathes: 14— Cloudy and windy

: - Glear
AT:  14-23. 37 C(10:40) :
- . E , . ) a
fea ¥ pH po EC  Turbid.  COD(Mp) S5  Discharge  COB(M} . 85
stati - (‘0) (ng/1) (wS/cm) {mg/1) (/) (g1} . (mdfs) {t/day) - (t/day)
ation
A-1# N 4.1 43 0.8 45 18.2 us - e )
A-2 22.4 5.1 2.5 07 23 5.8 7 0.977 4,288 . 5993
B-5 4.6 6.7 0.0 - - 15. 4 40 - 0.498 1.957 6. 765
B-12 AT C A 1.7 - - §0.1 126 0008 0.042 0.452
63 2.0 . 1.9 2.7 0.4 - 36.7 51 O0.0M 0.003 0.014
¢4 4.0 .9 0.1 0.5 - 39.4 . 66 - - - -
¢-5" 22.8 .5 G2 0.7 - 47. 4 5 - S -
-7 2.7 1.3 : L8 0§ - 49.8 §2 ¢ 0.93% - 4.08 21,551
¢-10 18.2 1.3 12 0.7 - 4.0 25 0116 0. 241 8.520
c-12 20. 6 1.3 .38 0.8 - 54.8 59 0.002 0.00% 0. 056
6-13 20.4 6.9 1.9 0.8 - 56.1 Bl . 0.028 0141 0. 765
G-14 18.9 7.2 24 0.8 - 2.1 107 0.002.  0.0068 . 0.051
¢-15 ~ .25.6 21 6% 0.8 - 16.0 10 0.008 0.011 ~ 0.029
c-16 18.5 . 1.4 1.1 9.8 - 69.5 12 - 0002 0612 - 0.13
C-17 2.5 .1 Lz 0.7 - 4.7 0 28 0.326  0.977 2,364
’ ‘Total(t/day) - 1L.T1 38. 69
Punpms Statlon
# ‘Sexerage pype was under constriction, therefore,
the severe was drained to Anyang Chong.
Table 3.1.4-2 _Quahty of Water from the Intercépting Sewer lnstallated
“ on the Riverbed of Anyang Chong
Date of survey: - June 14-15, 1990
Feather: - 14-Cloudy and windy
: 15-Clear
AT:  23.3C{10:40) ) '
: : Load
Ttee  WT pH n 0D 55 Dlschargc CGD(ih
Shati ey (ng/l) (!8/1)(l8/l) {=3/ /5) (t/day (t/day)
ation :
- Bl 21.5: 5.8 .D.l 54.8 99 0.248 . L 17 1.99'-
- B-2 215 - 6.8 .6 514 116 0.146 - 0.72 - 146
. B-1 0.1 §.9. LO 561 11 0. 253 1.23 1. 68
- B4 204 5.8: L1 5§88 102 0.243 123 2.14
B-§ 197 1.4 1.8 46.8 0 . 0166 067 1.00
B-7 19.7 7.4 L5 8.2 50 0164 L 14 0.1
B-8 22,8 6.7 . 2.3 514 18 0.G11 0.05 0.07
B-9 1.7 20 . 14 428 63 - °0.270  i.00 - 147
B-10 19.7 5.8 ° 2.4 428 83 -D.918 340 5. 00
B-11 19.8 6.9 1.5 521 o4 0,209 094 - LI
C-1 (185 7.4 ;0 30 434 64 0. 905 0.02 0.03
G-2 © 0.8 7.8 : 35 648 02 0.064 - Q.02 004
-G-8 - 219 7.3 0.3 421 63 0. 418 1.5 2.28
G-8 2.4 7.5 - 0.9 421 58 . 0.072 0,26 0.32
¢-9 LN 7.7 .08 501 bt 0.090 0.2 0.40
-1l 23.0 7.7 0.3 BLS 21 0.085 0. 68 . S
Totat (t/day) 4. 44 20,45



3.1.5 .

Chong water. on the same date (Tables 3.1.4-1 and 2). The total

~ inflow load of COD(Mn) from direct side-inflow was 11.7 ton/day.
'Side—inflow of C-7, of which the load was 4.0 ton/day, was located
between A-8t. 4 and A-Bt. 5. This value plus the load from Kaehwa

Chong, which was not estimated due to lack of discharge data, seems

“enough to increase the load level from A-St. 5 to the load level at

A-St. 4.

On the -other hand, the S5 of the water from these side-inflows

- (28 mg/1- 126 mg/l) was in the same range as the Anyang Chong water
on June 22. The total load of S8 that inflowed directly was 38.7

ton/day.

" The inflowing water in larger volume origlnated from the pumping
f stations, - therefore, it is necessary to take account of inflowing

from pumping ‘stations,

“The 1load .of COD(Mn)'fromrindirect side-inflows was greater (14.4
“ton/day) than direct side~inflows, however, the load of SS was
. almost half of the direct one, It 1s clear that these additional
" ioads occurs on rainy days. '

Watef'Quaiity.and'Fldw—eut Load at Freshet Time

- “The survey'was cafriedfoﬁt'on'September 10 and 11, 1990.

The _‘pfeciﬁitation. on 10th was 255.5 om and on the 11th it
: was_ioz}oﬂmm_arouhd'the ﬁnyahg”Jﬁnior_High School.

jeThe survey and sampling started on September 10 at 18:00, which was
:'10 hours after the beglnnlng of the rainfall. The survey and the
: sampling were, continued ‘for 11 hours during the rain. VWater level
readings 1ncrea<;ed during the sampling time (Tables 3.1.5-1-4, Fig.
8.1.5-1).

20 _value (1.9 - 2.8 mg/l) was almost the same or slightly higher
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Table 3. 1.5-1 Water Quality of Anyang Chong at Freshet Tize, A-SL. 1
September 10-11, 1480
Pnec!pllatlon 255, 5 gm (1040} and mz 0 oo (11th)

L) COD 85  MM-N Coli- form  Gauge Discharge
(C) (m/l)(u@/l) (ng/1) {mg/1) (og/b) (MWPN/100m1)  (ca) {m3/s}

Time
16:00 24.2 0.6 157 220 9.7 192 428 228 212, 880
100 24y G5 8.4 155 442.7 297 560 24 228. 376
T18:00 238 004 129 151 339.0 0 292 480 250 260. 529
~19:08 238 1.0 123 18.6 4159 2.22 620 260 271,387
20:60  23.2 L0 145 2.6 475 235 980 265 285, 923
21:00 231 L6 1L4 1R 5084 221 820 268 291.096
22:000 22.2 31 1.5 18.6 4250 1.48 . 750 280 312. 164
23:00 -21.8 3.0 150 ‘129 1351 2.08 120 308 348. 624
24;08 228 30 t26 125 1507 17 . bad kP 386. 766
01:00 2.8 2.7 7.5 126 226.4 1.6D 650 340 426. 551
02:00 .26 3.3 145 - 117 3303 143 620 350 447, 115
03:06 2.3 2.6 5.7 121 4358 132 580 30 489, 484

Table. 3 1L5-2 Water Quatity of Anyang Chong at Freshet Tiee, 4-St. 4
September 10-11, 1930
Precipitation: ~ 255.5 sa (10th) and 102,06 ma {11th}

t W 88 Mil4-N Coli- fora Gauge Discharge
. 4] (ﬂg/t)(mf,'/l) {!13/1) (ug/1) (mg/D) (MPN/100al)  {cm} {m3/s}
e

16:00 2.6 2.1 156 129 1734 360 280 65 24, 570

17:000 235 2.7. 84 ‘134 6.4 2.3 680 . 83 2351

18:00 234 24 138 129 253.7 .28 40 67 25.993

19:00 231 L8 8.3 1.7 663.1. 413 890 8 3647

op0:0e 22,7 21 93 17376851 (LAY 520 - 50 39.078
21:00 224 30 9.9 160 680D 138 . 1100 -
22:00 220 ‘34 108 1.2 1471 0.67 980 -
23:00 2.6 2.8 .81 . $1 38261 L4 920 -
“24:00 2.0 3.0 8.1 104 3232 L83 . 81 Co-
01:60 " 21.0 32 84 9.1 467.6 0.8 820 -
02:06- 2.9 290 9.6 121 566.0 162 760 -
8 1.2 142 -

03:00 21.7 621.0 2.0t 40

Table 3.1.5-3  Water Quality of Anyang Clong at Ereshet Time, A-St. 5
Septeaber 10-11, 1390
Precipitation: 255.5 ms (10th) and 102.0 sa {11th)

COD.. . S8  NH4-N Coli- form  Gauge Discharge .
(C) (ﬁgﬁ){%/l) (mg/1) {eg/1) (eg/1) (MPH/IDDmY)  {em) (w375} -

Time .
A6:60 0 23,5 0.1 1t . 147 1416 2.63 520 83 22,27
17:80 " 23.5 0.1 9.0 16.8 174.2 2.5 - 48D a5 22. 964
-18:60 ~ 23.4 L2069 173 9548 210 620 . -86 26. 979
19:06 233 L6 1.7 142 2059 1.89 740 105 3937
C20:00 0231 147129 181 °319.0  1.88: 830 o106 - 30,947
<2100 228 610 132 134 290.8 1.2 420 125 48.933
22:00 - 216 6.0 84 155 358.8: 0.75 . 980 185 - 116,535
23:08 21.4 A7 105 "181 6.8 L2 810 . 190 122.978

" Table 3.1.5-4 Water Quality of Anvang Chong at Frestet Time, A-St. 6
: Septeaber 10-11, 1990
Precipitation: = 255.5 ma (10th) ‘nd 102.0 wa® {11th)

¥ Coli- form Géuge Discharge
(C) (53/!)(53/1) (ﬂs/l) (38/1) (D.Elt) {MPN/ 1001} {cm} . 23/s)

Time .
C 1600 235 200 158 186 9431 216 480 .100 92.097
Coth60 2347 038 12900211 5839 162 520 120 125.027
17:30 240 4.0 183 341 8543 L9 . 590 136 152.37)
19:00 -23.2 4.3 86 1607430 LR 0 o 620 136 162,373
20:00 -23.0. 3.7 17,1 30.6:1070.0 - 1.%8 650 146 169.91%
21:00 22,8 4.2 197 -30.8:770.0 L.42 780 MR 173,465
22:00 227 5.7 123 20:3-602.4 ‘112 820 160 177.029
23:00 225 49 189 3711774 L19 809 185 136, 001
24:00 22,47 5.2 128 186 7021 - 0.77 740 167 189.613
S 0l:00 0 224,048 153 2007115800 L2 . o TH 0 d62 198, 706



3.1.6

3.1.17

than the clear day values. However, %hey were 2-3 times higher at
A-S8t. 6 (4.3 mg/). :

BOD (10.2 - 11.8 mg/l) was also approximately the same as the clear
day values measured in September. AL St. 6 , however, the values
(15.1 wg/l) were about twice the clear day values A-St. 6 s
settled at the highest location in the study areca on Anyang Chong.
Therefore, it “appeared that the water in this - station was first
influenced by the rain in comparison to the other stations.

coD(Mn) at all of the Seubling stations was barely lower than the
clear day levels ( 13.0 - 24.8 mg/l).

S5 during the. freshet were muich higher than® the clear day values
measured in Septeémber (8-9 times at St. 1; 20-40 times at St. 4; 15—

20 times at St.. 5 and 40-80 times at St. 6).-_This is supposed to be

caused by the erosion from both of the river beds..

The mmber of coli-fotms was 30-70 % of the number measured on
a clear day in September.

Self-purification Capacity

Do - 1n Anyang Chong were constantly found 1n 1ncred1bly low values.

It 1s clear that under these cond1t1ons any: self purification: did

not-océur.  The: survey, therefore, was not conducted.

Correlation between Water Qualities L

ngh positlve correlatiun existed between BOD and COD(Mn) at all
stations (r=0.574-0.840). Also high positive correl&tion were found -
between COD(Mn) and g8, COB(Mn) and NH4 . BOD and 85, and. BOD and

NHy-N at several statlons (’I‘able 3. 1 - 1)

DO had correlation with NH@~N'at~AQSf,'2*andiA;§t:f4; although those



‘Table 3.1, 7-1 Correlatlon hetween Water Qualities Obtained
from Regular Monthly Survey, Anyang Chong

A-SE L
. Do LoD ()] 58 B4R
Do i : :
coD 0.181 1
Bol 9,165t . 0.609 1
55 0.118 0. 306 0. 215 i
Nil4-H 0. 241 0,450 0. 503 0,011 1
A-St. 2
Do cop BoD 53 Nii4-R
Do 1
cob 0. 600 1
BOD. 0.-390 0. 743 1
58 -0, 008 0,295 0.536 S ¥
Nli4-N 0,490 0.670 0. 405 0. 08 1
A-St. 3
' Do __Cop Bob 38 HHA-I
[M1] 1 '
Con 0.104 S |
BOD 0,810 0, 349 A
- 88 . o ~0.0%4 ¢. 578 0.191 1 .
Ril4-H __0.901 0.220§ D 220 0. 291 1
A-St.- 4 B : ) . . : R
B0 Con _Bop 33 NH4-H
Do - I X
CoD 0.359 [ i
__BOD 0,154 ] © 0,840 i
88 -0.111 0. 686 0..648 _ 1 -
NH4-N 0.472 0,657 0,398 0. 381 1
A-St. § :
Do cop_; BOD 35 Ri4-N
Bil 1 C :
cob 0. 480 H
BOD .0.259 0. 618 A
Ss. ..t 0.205| -o0.096| 0.007%  iJ . .
_NliA-H _0.262 0,684 | - 0.334 -0, 248 i
A"Sl. 5 R Lo R T T .
Do - cop .|~ Bop 33 Hild-N
Do - T R s M - g
C0D 0,179 1
‘RO f- - -0.246 4  0.574 ' 1
88 .| 0383 | -9.008¢ -0.012§: - 1 :
NH4-N =0.194 | 0. 464 0. 360 -0, 352 1
_ASL T : L o
" o cop _ BOD _33 NIl4-N
Do 1. g e — -
. €oD 0.098 | 1
. BOn- __0.323 0. 7684 _ .1
S§ .0.436 |, 0,542 | . 6.374 1
NU4-N. 0.308 | 0,421 G.5838 0,037 1




3.1.8

(1)

were not so high (r30}490 and 0.472).

Sediment Quality
The surveys and the samplings were done dn December 5, 1990,

Due to heavy rain and flood in Seoul, in Septémbei. 1990, it was
thought that the river bottom was not reprESenting the ordlnary
condition. '

Particle-size distribution

Particle-size distributions showed that this river bed were mainly
composed - of ‘sand (smaller than 4.76 mm) (Table 3.1.8-1, Fig. 8.1.8-
1}.  However, all particles at A~St. 1 were smaller than medium
sized sand (2.0 mm > ), which led the distribution on the smallest
particle side of all stations.‘Unlike‘fhe other stations, smaller
than 0.074 mm particles (silt_and clay)  were found at A-St. 5
making up 16 % of this totél composition. At A-St. 5', particles
ranged from silt to coarse gravel '(0;0059?3.5 mm), ‘which was
composed mainly of sand.

Chemical content

Chemical content of Aﬁyang Chong sediment was éhowﬁ in.Table: 3.1.8-
- . N N

Almost the same items of this rlver sedlment were analyzed twice at

43 stations in 1987 Table 3.1.8- -3 shows ‘the values obtained from

14 - stations which ‘were located,withln the same’ area ‘as this time.
, As, Cr(6+) and Pb in 1987 were hlgher while cd in 1987 was only
sllghtly higher than those ‘observed this tlme

Organic-P was found only at A- St 5', which was 1itt1e higher than -
those in 1987 )
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' December 5, 1990 : :



Tsble 3. 1.8-1 Particle-size Distribution of Sediment of Anyang Chong {Accumulated Percent in Welght)

G!asslhcatloﬂ
Gravel “Sand - 8ilt
arse Fine Coarse Hedjua Fine
Size(en) 73.5-18.38 18.18-4.76 4.76-2.00 2.00-0.42  0.42-0.0M4 0. 074-0. 00%
Station ‘
A-5t.1 . : _ 100.8 95.5 8.0
-5t 2 100.0 9.0 92.% 60.0 -1.0
A-5L.5 - 160.0 39.0 .5 3.0 16.%
A-SL.5' 100.0 98 5 0.5 76.0 15.5 6.5
A-SL.6 180.0 89.5 97.5 28.0 05
Table 3.1.8-2 River Sedulent Quality of Anyang Chong, Decubar 5, 1990
Org P
Ttem - As 'l’Ilg Cr(6+) Pb Sulfide PGB . Malathion PAP. DL
st ‘t" (lg/ks) (eg/ke) (ag/z) {ag/kg) (-g/kg) (eg/kg) (ighhg) (wg/ke)  (agfhe) (meske) &)
ation
ASt 1 0153 0068 0.012 ND Q.167 1.73 5.68  ND WD . 398
. A5t 2 0 0.136. 6.100 0.035 -KD' : 0.1562 (1.400 - 5.46 . 1.402° - - ND - "IKD 36.2
"CA-St. 5 0.466 C.133. 0,035 ND. D.200 2.100 5.57 1881 ND kD 41.2
A-St. 5 ND 0 0146 0.037 ND  0.150 0.240° 6.01 4038 0.09 0.108 256
A-St. 6 0.477 0.227 0.025 ND  0.150 1.187 6,23 1,885 ND ¥D 28.9
Table 3.1.8-3 River Sediment Quality of Anyang Chong weasured in 1987
14 out of 43 resulks, which located in the saee area as
this tise, were adopted.
e Cr{6t) Cd Phb Org-P
(-s/ks) {ng/kg) (ns/ks) (wz/ks) (az/kg) (82/kg) (eg/kg)
Hin 1.3 01 0006  t£8 023 511 0.988
Hax, 2.9 6.5 0.024 7.1 G901 12,42 0188
Mean 19 335 6013 36 05 864 012
Teble 3.1.8-4  Macro-benthos Appeared in Sediemnt of Anyang Chong
. {Deceaber 5, 1890)
Station A5t 1 ASt. 2 ASL 5 ASL 5 ASL 6
Species ' '
€lass 01igechaeta
Order Haplotaxida
Family Tubificidae
Limnedrilus socialis 13 5
Class Insecta
Order Diptera
- Fasily Phycodidae
Phycoda Kua 2
Total species number/m2 - )} 2 i ¢ ]
Tota! mdlndual nugher/e2 G 3 5 0 6
Diversity !ndex 0 0,92 . B G )
- Blological Pollution Giass B Ps P - -

ps: polysaprobic

IL
- (%)

42,1
3.9
44.5

- 21.0

20.7



(3)

THg, on the other hand, showed almost the same values as in 1987.

‘Heavy metals in the sediment of several rivers near Tokyo, Japan,

were -quite' higher (Table A-3.8-1) than those taken this time,
particularly, Pb (4.3-39 mg/kg). THg, were almost the same in both
results. Ignition Loss in Anyang Chong was very high :compared to
(27.0 - 44.5 %) those found in Japanese rivers (2.3 - 7.9 %).

The present'values.in'ﬁnyang Chong found Tower than the past, may
show that the flood &still had an effect on the river bottom
conditions even after three months. Or the completion of the

‘sewage system around this river had a substantial effect of the
"waste water on the river bottom.

The high IL means Anyang Chong sediment has been heavily polluted
organically, and even after the big flood organic pollution on the
bed quickly progressed.

Macro-benfhos -

Table -3.1.8-4 ShOWSJthe-species-and'individual numbers that appeared

in the sediment samples taken from the surface. Very small numbers
of both species and individuals were found oniy two stations (A-St.
2 and A-St. 5).

- The river - bed of those two stations belong to polysaprobic water

areas by biological pollution classification.



3.2 Yangjae Chong

3.2.1

3.2.2.

(1)

Hourly Change of Water Quality

There - were no hourly changes in the water. qualities of Yangjae
Chong, although gome items fluctuated on several occasions.

The mean wvalue of the results of the same analytical items as

measured on the regular - monthly -surveys were - included for

discussion.

Seasonal Variation of Water Quality

: Water quality variation obtained from monthly survey .

DO concentrations showed the opposite distribution pattern to that
of temperature, i.e. the highest DO of each station was found in
January (Y-St. 1) or February, the lowest from May to August.

- :Generally, Jlower- DO were observed: at Y-St. 1 (3.0 -6.8 mgll) and
'higher DO - wvalues at Y-St. 2 (4.7-8.4 mg/1) and Y-S5t. - 4 (3.7—8.8.
-mg/l) (Tables 3.2.2-1-4) (Fig .8.2.2-1).« Co

BOD concentrations were observed from 2:3 to 53.4 mg/1 showing the

~curves - with lower values from June to:September, in “the hotter

months, then increased to show the peak in December or-January, the’
colder months. This variation pattern seems to show the: invefse
proportion of distribution to discharge at Y-At. 1 and Y-St. 2
(Fig. 3.2.2-2). This contrary relation, however, was not found at
Y-St. 3 and Y-St. 4. | |

COD(¥Mn) concentratibns'(5.0—48.7 mg/1) also had a similar curve to
BOD. The lowest value was found in the same month as BOD, however,
the peak months varied émong the different stations. ‘The monthly
variances at Y-St. 4 (5.0?21.2 mg/1} was found fo be smaller than.at.
the other stations. o



Tabte 3.2.2-1
Ttenm -
Date
Jan. 31, 1950
Feb. 22, 1940
Mar. 20, 1330
Apr. 1990
May 1990 .
Jun. 1990
Jul. 13, 1990
Jul. 1980
Aug. 1880
Sep. 1930
Sep. 1590
Oct. 1930
Hov. 1990
Hov. 1480
Dee. 1990
Jan. 1991
Jan. 1991
Feb. -1481
Kar. 1881
Har, 1991
Apr. 1981
Hay 1981
Hay 1951
Table 3.2.2-2
L Tien :
Date .
Jan. 31, 1980
Feb. 22, 1990
Mar. 20, 1990
Apr. 1990
Hay -1880
Jun: 1890 -
Jul. 13,1990
Jul, 30,:.1890
Aug. - 1950
Sep, 13,1980
Sep, 1990
tct. 1950
oy, ~1480
tov. 1380 -
Dec, -24,--1990
Jan.. 1981
Jan.. 1931
Feb. 5, 1981
Bar. - 5, 1991
Mar, 21,1991 -
Apr. 29,1991
Hay 28, 1991
May 31, 1091
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Water- Quality of Yangjae Chong, Y-Gt. I

B I}Zﬁ
0.078

0.131 -

0.416
0. 361
0.013
0. 041
0. 827
0. 410
0.424
0.031
D
0.579
0.049
0.058

R
0. 028
0.042

0.033
-0.192

1.451

Vater Quatiéy'df Yangjae Chonz, Y-St. 2

foz-N -

(!g/l) (w/i) (ﬂ&’l) (Hs/l) (BS/!)

0 (]24
0. 080

9,175 -

0. 563

0.280

0. 036
0. 057

0.068 .
-0.080

0. 520
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TR
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Table 3.2.2-3

Bate
Jan.” 3§
feb.
Mar.
Apr.

Hay

Jun.
Jul.
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Aug.

Sep.
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, 1990
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1990
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HH4—N concentrations showed the extremely great monthly variances
{(0.13-13.85 mg/l). These variation curves were similar to that of
BOD. At Y-8t. 4, in particular, The typical curve mentioned above
was seen. The higher NH,-N indicated that this -river has been
poliuted seriously by human waste.

S8 concentrations were from 1.2 to 92.0 mg/l, often found in
extremely high values (72.0-448.0 mg/l) and were assumed to be the
effects of rainfall or construction work done on the riverbed.
From the distribution according to the curve, it is poSsible to say
that the lower values were found from March to October, the hotter
months, while slightly higher valﬁes:were obtained in the - other
months. '

Y-St. 3 is located on the mouth of Nyoli Chong. Water quaiities this
station were lower and DO was higher than at any other station,
indicating that Nyoi Chong was less polluted than the main river.

“RO9-N “golicentrations ‘were ustally found in very low values at all
stations. Occasionally great values were obtained ~(0.000-1.720
mg/)), but usually lower than 0.820 mg/l. '

Coli-form bacterial numbérs*increased:abrnptly in 1991 and is stili
continuing to - increase (72-5400 MPN/100m1). This may indicate that
the volume of the human waste in this river has recently increased.

Fortunately - THg was not detected at all stations throughout the
sampling period. . ' Co

CN: was not found  at all stations until January, -1991. From
February, 1991 to May, 1991, however, 1ow concentrations were
detected (0.003-0.014 mg/1). It is assumed therefore that the
activities of the plating or chemical industries have increased, and
“wagte water . from" these “industries ‘have discarded without any
treatment. ; ' '



(2) Variatlon of other water qualities

T concentrations (3.89-14.99 mg/1) .showed lower values in the hotter
months = and higher values in the colder months as found in BOD and
others, peaking in the months of January of_March. Although there
were variations from month to month, these concentrations were
quite high. Among the stations, TN at Y-St. 3 was lower than at
cany other station (Figs. 3.2.2-3-6;, Tables 8,2,2-5-8)..

- TON .concentrations at all stations generally varied monthly with TN
(0.28-2.59 mg/1). The TON preportiens to TN were constantly lower
than 1/5 of TN with two exceptional cases; TIN, consequently, takes
main part of TN, especially NO3~N'and NHy-N (75-95 % of TN), because
NO,-N were constantly low. Usually, NH4-N was mainly found in TIN
(Table. 3.2.2-9). ' : '

TP  concentrations were 0.138-1.183 mg/l, -showing a similar
distribution pattern as TN at Y-St. 1 and Y-St. 2 (Figs. 3.2.2-3-6).
TP at Y-St. 3, however, had a high value in- November, and at Y-St.

.4 it continued to increase from July. Low TP concenirations at Y-
St. 3 resulted in the higher values of TN/TP (TN/TP: 15-41) than - at
other stations (9-26). This seéms to indicat that the ratio of

i-wasteA watef from farms around Y-St. 3 to domestic waste water was
alightly higher than.at the other three stations. .

TDP concentrations at all stations were quite high and constantly

showed similar distribution: patterns to TP. -This means that

particulate phosphorus was constantly found in the same level of

concentration throughout the'survéy period. The main part of TDP was

inorganic phosphorus, .PO-P, which showed a. similar distiibution

pattern to TP. .The.percentages of PO4—P to ‘TP ‘ranged from 33 to 75
% (Table 3.2.2-10). = e

' DBOD-,was;,also -measured. (2.2-25.7. mg/l). These percentages of
concentration to TBOD ranged from 49-94 %, but @id- not differ.
among stations and months (Table 3.2.2-11). '
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Table 3.2.2-9

Y-8t 1

¥-5t.2

Y-5t.3

Y-5t.4

TON
HO3-H
NH4-X

N

NO3-R
Nitd-H

IR

TOH
Ho3-N
HH4-H

™
TON
NO3-H
NH4-H

Each Farm of Nitrogen of Yangjae Chong

: July September

{ng/1} {mg/1)
- 5.35

- 0.47
L8 2.9
187 1.07
- 3. 45
. 0.26
168 296
Ly 0.6
- N
- 0. 53
0.8 218
.72 LIS
- 454
- 0. 42
159 2.85 .
L7 67l
Tabie 3.2.2-10
P {eg/1)

¥-§t. 1 PO4-Plag/l
o x '

TP (eg/1)
Y-St. 2 PO4-Plax/l
%)

19 (sg/1)

Y-St3  PO4-Plmg/1-
. %)

1P (ag/1)

Y-St 4 PO4-Plag/l
%)

®

8.8
35,1
0.0

) L oo
FER S
- o O —

— gy
Ml
X"

-B.259
A
51

0214

013
61

0.138
0.087
63

(0. 286
0.124
43

November

- ug/1)
5.4

0.51
9. 71
475

6. 10
C.53
.34
5.19

3. 89
.50
173
.61

- 5.50
0.48
1.05
4.04

_ - Phosphorus  of  Yangjae Chong

2.371
0. 185
2

0.44%
0,148 -
B

€. 146
0.081 -
. 5%

0. 367
0. 202
5§

®

0.329
0,143

a4

0. 458
0. 1563
35

0. 216
0.145
67

0.401

0.232
58

January

(eg/1)

1444
1.93
0.83

1i.78

12.32
2,36
1.08
8.83

© July  Septesber: November January

0.841

" 0.578

63
0. 551

- 0455

69

0.220
0. 136
2

0.739
0.586
1

®)

13
5.
1

o
1 =

MHarch

0.917
0. 618
"48

1.043
0,672
54

0.362
0 168
- 47

1.183
0. 889
75

Harch

{zg/1)

1.19
0.40
.36

13.19
2.2%
0.89

10.91

14.89

2.47

12.5
5.63

212

0. 86
1.48

Hay

0,320
0.175
55

0.4711
0.288
61

0.309
0.134

43

1. 645
1159
10

®

(=) —
=g
e 0 LT

o8 e
@™
-3l



Table 3.2 2-11

BOD and £OD of Yangjae Chong

e
o ~3 e

O AmG D b oD e

July ~ September " Hoveaber January  March Yoy Heari Kt
TB0D(mg/1) 6.9 72 0 L6 134 %5 1.3 163 0.5
DBOD (rg/1} . 6 165 1.7 25 115 134 8.5
Y-5t. ) - 50 1 87 6 6 13 1538
TCOD?ag/I 6.3 89 165 0.8  MS§ 130 134 4.8
DGOD (zz/| 2 T 17 2 08 170 3.2
® - 7 wooR 87 Mo B 19
BODGg/l) . 5.9 . A7 . 210 g2 . 35 125 157 - 1
130D (mg/i . 23 25 1.4 %7 L7 8
TSt o2 .. @) - 49 I BLE I ¥ R 1+
00DGeg/l) -~ 7.1 - 0.0 3.8 . 183 147 16 . 163 )
ncon(as/i) = Rg 8 W71 135 120 151 i
LW - 6 IR I 05 53 1
TS@DSW/I; C420 32 R0 46 80 - 55 53
‘ DBOD(ee/1 - 2.1 20 3.9 1.5 44 44 1
5L 3 ) - 58 7. 8 o B 1 1
1G0D{mg/l) - 5.0 . 7.0 81 0.3 1L - 10.5 8.8 2
- DCODGag/t) - - . B4 2.3 99 1050 89. B4 )
&y . ] % 9 %0 B8
. TEDGE/l) - 6.4 0 260 200 . 7.9 354 08 2.3 10,
" ppob(sg/l) - - 2.8 Ol 2 B2 2 167 6
o A T ) - TR 1} 5 T T ] 1
TCOIJ?tg/i) 1 123 06 180 173 . 212 1.9 2
BCoB asfl) N T Y RS 2 BN v (R [ T X 2
- L W8 o 76 18 -
" Table 3.2.2-12 Percent of Settleable Hatter to 85 of Yangjae Chong
Cdely Septelber Novuber January ﬂarch : .-Hay
o SS{ea/l)  88.4 120.1 442 418 440
Y-5t1  SM(s/l) 761 ni o8L7 o285 A8, 2 23.5
®) g B4 B e 48
sy é’s?g/n Sy 18320 2208 35 o dD4 264
Y-St.2  SHieg/l) - B3 1207 - 182 ° 255 214 -19.9
®) 8 &% 8 8 53 15
o SSGs/l) US55 3 43084 (83
¥-5£3  SHla/l) 1,37 3.8 55 22 38 3.0
®- o 52 ® 8l 45 3
o SS(eg/l) ¢ A0L9 288 1515 365 - 204 454
Y-St 4 SH(ne/1) 251 -7 240 LI . 5.3 132 03
®) "8 W n § s

1



DCOD(Mn) concentrations were obtained from 5.4-28.8 mg/l. The
percentage 1o TCOD(Mn) was a little higher (66-98 %) than- that of

-DBOD.  High proportions of both DBOD and DCOD(Mn) indicate that the

water - in  this’ river will possibly be treated biologically and
efficiently.

The ‘concentrations: of settleable matter were obtalned with great
variance from 2.2 to 192.0 mg/1. The higher values were usually

robtained from the 24-hour servys with great standad deviations. The

high limit of the range was possibly 76.1 mg/1, instead of the value
noticed -above. The percentages to  SS, howeyer, fell within a
narrow range:from 45 to 89 %, showing a decrease'frem“Juli to March
at all stations (Table 3:2.2-12). - However, even when the

“-concentrations of both SS and settleable matters were extremely
"high; affected by the rainfall and construction: work, the
proportions fell within - the range giVén. : The'percentages'at_Y—St.
©:3, however, were: slightly lower than those of the other stations.

Sulfide was found in fairly .narrow ranges in each statlon each
month {Tables 8.2.2-5-8 and A-3.2.-1-2d). Highest' mean values
(4.12-4.23 mg/1) were obtalned In January, 1991, at all stations and
lowest values (2.43-2.6 mg/1) in July, November and March.

“'Small ‘quantities of MBAS were found (0.99 - 2.25 mg/1).  These

“'values ‘seem .to' result from. detergent. Concentrations higher than 0.5

mg/1 cause froth on the river. It is advisable, therefore to use

| =natural soap rather ‘than! detergent

3.2.3

Changes of Water Quality and- Pollution Load from the Upper to the
Lower Stations

f'COD(Cr},'Tﬂ'end?NﬂdiN bn”the Upper'Stream'of ‘the study area and . in

the study area of Yangjae Chong were’ analyzed by the JICA team using
HACH Water Analyzer '



(1)

(2)

1).

Water quality in the upper stream of the study area

~ COD(Cr) in the ahove Y-St. 3 was slightly ‘higher or almost same as

that of Y-St. 3. NﬂéwN;was relatively higher than that of Y-8t. 3
(Fig. 3.2.3-1). :

"The study area which included both sides of this river, is mainly

used for housing, while the area outside of the study area is mainly
used for farming. It -.is : assumed that high NH4~N was' caused by the

fertilizers on these farms.

COD{Cr) -at Y-St. 4 and:the area above it, on the other hand, showed

same level of concentrations.

In . Yangjae Chong, extremely high purification' coefficients were
~recorded, - therefore, it is- assumed that purification nay have
"occurred between: Y-5t.: 8 -and YG1, .and between Y—St 4 and the upper

stream and brought about the lower values to these stations

Waten:quality change_in~the-study‘area-

;Change;in short period

The . results obtained from the survey conducted four times from 'May

~to June, 1991, .are discussed here.  Discharge “values  were
'fpractically'measured on - the same: dates (Tables 3 2.3-1-4).

Discharges at all stations'showed: great ;dailyigvariétions. It
increased on the main river from the upper to the 1ower‘ stations.

Y-S5t. 3 constantly had small dlscharges due to the lacation which
_is on the mouth of Nyoi Chong, C - L

Y-ST. 1: 0.42-3.28 0%/s

Discharge Y-St 2: 0.73-2.91'm%/s
CY-St. 3: 0.05-0.32 m%/s -

Y-St. 4: 0.67-1.94.-0%/s -

The results obtained on the 27th of May indicate that the . pollution
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2)

load gradually increased from the upper to the lower stations caused
by over-flow from theinterceptin sewer plpe or "side- inflow {Table
3.2.3-5).

On the other dates, however, no consistentnpattern.wes noticed. It

is supposed that the construction work on - the river. bed often

affected the results.

'Due to the Tow concentlation of water quellty and small discharges,

the  pollution load at Y-S5t. 3 :was ccnsiderably ‘ow. Therefore, it
gives less contribution to the total pollutlon_load on the main

river.

Changes during this survey period _

It was found that COD{(Mn) concentrations graduelly' increased from
the upper to the lower stations in the-colder ‘months except in
January and Bebruery, 1990, when extremely hlgh values. were found at

-all stations. On the contrary, Tower values were found at. all
"stations in the hotter months and these fell w1thin a smaller

range. It was noticed ‘however, that Y—St 8 malntained the same
level -of COD(Mn) even after the hotter months of 1990 and Y-8t. 1.
contained the highest level of COD(Mn) when compared to the other

. -stations (Fig 3 2.3~2).

=AleI‘l.—_N' distribution pattern showed the same pattern as found in

COD(Mn).  However, after the hotter months, Y-St. 3 meintalnedt
lower levels of COD(Mn} : S . .

Dlstrlhutlon patterns -of BOD and SS concentrations from the upper

- to the lower stations showed similar patterns to COD(Mn) However,

the S8 concentretion at Y-St. 3 stood_outrin:lower values “than . at

‘other stations. ~This may be because of the . effect of the
- conStructlon work ontthe other stations - The constructlon work
"affects particularly, the SS concentratlons observed at Y St. 1 and
AY~St 2 from March' te May in 1991.. ' o

'Great"monthly Variatlons on_the load of edch. quality item were
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3.2.4

obtained at all stations, and the variance of the 88 load was
noticeably véry large. '

-ihe values of the load of BOD and COD{Mn) * showed tendencies of

having lower valies 1in the hotter months, which"méy have been
brought about by the qu1ck decomp031t1on of organic matters due to
high tempelature and higher DO.

The load estimated based on each quality item increased from the
upper to the lower stations. This was thought to be caused'by ‘the

‘over-flow and ‘side-inflow with great variations (Table 3.2.3-6).

77Each load at Y 8t. 3 was very 1ow therefore 1t contribnted very

mlnimally to the total pollutlon load.

Table 3.2.3-6 Yearly Mean of Pollution Load at Each Station

Item  Station Y-St. 1 Y-St. 2 Y-St. 3 Y-St. 4

BOD(ton/day) -~ 18:2. . T.4 1.1 7.0
COD(Mn) (ton/day) - 17.4 1.4 2.1 7.4
sS{ton/day) =~ . 64.1 52,1 . 8.2 - 18.0°

~ NH4-N(ton/day). 5.3 3.8 0.6 2.5

Side*infloﬁ'into Yangjhe Chong

) There are many side inflows 1n the study ared most of whlch are  on
‘the rlght side ‘of the river (Flg 5.2, 4 1) '

Five -of'main'direCt_side¥inflows“ﬁere found;'thOUgh the volumes of
infliow. (0.001-0.135 m3/s) were much smaller than those of Yangjae
Chong {Table 3.2.4-1).

COD(Mn) and S8 of'these“siaeéinfldws3 were 'higner than'those of the
river (COD 28 1 42.0 mg/l SS 40 0= 162 0 mg/l) However due to
the small volume of inflow the effects on the river water qualltles

are thought to be very minimal on clear days.
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“Table 3.2.4.-1

Date: " June 12, 1990 :
Weather: Cloudy, later clear
Al: 22.5°C(10:15),

5.4 8(12 0

S_alpling tine: 10:20-16:4
W pH vbid. - CoD(n)
0 _ (ag/n (wsm) (-s/n. ng/1) |
191 19 34 0.9 50 461
89 770 S 0s . 281
0.7 7.8 27 08 -3 361
2.5 19 46 0.8 20 420
466775 1608 0o
2.2 16 e 0.8 25 31
18.3. 7.8 55 .09 39 . 32}
78 29 0.8 25 ‘=

55

(vg/1)

70.4
45,0

4.7
162.0
46.9

550

: ’i‘d’tal(t/day} '

" Water (dality of Side- lnﬂo' into Yangjae Chong

Discl;arlge
(n3/s)

) 020

Fater froa these s;dc inflot sever systens is carried to
Tang Chong Sewage Treatment Flant by the mterceptmg sexers,

. Fig.'_- 3.2.4-1  Side-inflow Into Yangjae Chong

Load
COD (4n)
- {kg/day) - (kg/day)
5317 .87t
1214 1728
e 356
7.2 2919
159.1  -214.6
2.8 4.8
1.82

1.13




3.2.5

The inflow loads from 1 which is located between Y-8t. 2-and Y-St.

4 have the largest side-inflow, of COD(Mn) .54 ton/day. SS: .82
ton/day. These values were quite snaller than the mean load of the
main river, although the date they were measured were different.

 The sum of all other inflows of COD(Mn) was 0.52'ton/day and SS - was

0.37 ton/day, and these inflows were located 10wer_than ¥-St. 2.
When the total loads from inflows ahd the main river's are ‘compared”
roughly, the former was considerably lower than the latter on a
clear day. However, on rainy deys'it is supposed that very much of
the pollution load would be added to the main river.

The water quality results, however, obviously show that Yangjae
Chong has been seriously polluted due to some unknown causes, but it
may be mainly dou to domestic waste water. Most of the area around
Yéhgjae' Chong 1s wused for housing and they say that ‘the sewage:
system in ~the area is completed. It is assumed, therefore that

" large amounts of wéste ledk through some routes - causing river _

pollution.

Water Quality and Flow-out Load at Freshet Time

‘Survey on freshet time was conducted at Y-St. 1 from 10 to 14, June’

1991, when the precipitation was 5 mm on 9th and 46 mm on 11th. Tt
continued to rain’for'lz hours with .interval -on 1ith. :.The wmain
survey on this freshet time was conduetedson’llth

The water level 1ncreased quickly and reached the maximuu level
within 5 hours Then it decreased slowly and it returned the
normal water 1eve1 in about 72 hours (Flg 3. 2 5- 1)

Several 1tems of- water qualities of COD(Cr) 85 and TN showed - the
max imum concentrations during this freehet time within 10 mlnutes
after the water level started to - increase {Table 3.2.5- 1) in
particular TON concentratlon abruptly increesed

0f water qu’aiities; the inflow q'uan_titi_es of TN,_ToN and SS stood
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‘out. Since inflowed organic nitregen was a great part of the total
(usual TON: 7-34 % of TN, freshet 25ﬁ55 %), the concentration of
the inflowed organic form of S5 was only a little higher than the
usual (usual SS(IL): 28-34 % of S8, freshet: 12-32 %). Overflow of
‘the ‘sewage from the intercepting pipe resulted in high TON values at
freshet time. High concentration of the inorganic part of S8 was
due to the construction work done on the riverbed, therefore, it is
~not clear whether inorganic S8 will be constantly found even at
freshet time,

The total: flow-out load during this freshet time from 11:00 of
11, June, to 11:20 of 14, June, was estimated (Table 3.2.5-2).

Table 3.2.5-2 Flow-out Load at Freshet Time during 72.17 Hours
{(June 10-14, 1991)

' COD(Mn) 10.0 ton (8.1)
 BOD  %8.6 ton ( - )
N 9.3 ton (3.6)
NH4-X 4.9 ton (1.7)
88 75.3 ton (17.0)

*This value was'ésfimated using the formula:COD{Mn)=0. 650 BOD +
4378, which was obtained form the correlation between COD(Mn)
and BOD measured in the monthly survey
Values in the parentheses were the load on an ordinary day.

Another survey at freshet time was conducted on November 3, 1990,
when rain continued for 11 hours, and the precipitation was 4 mm,

The curve of water level and discharge with time seem to show that
this survey covered the period of effect on the river condition by
freshet (Tables 3.2. 5-3 and 4, Fig, 3.2.5-2). And the lowest water
level observed on November 6-7 had the same results with the  one
value measured during the freshet " Therefore, the pollution load
on - an ordinary day ‘was based on the water Qualities obtained during
‘freshet time, .of which the water level was the same as found on
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3.2.6

November 6-7.

The total flow-ouf load brought about by the freshet this time were
calculated, BOD: 19.0 ton/1ths, COD(Mn): 32.5 ton/llhs, 8S: 479.4
ton/11hs and NH4-N: 0.90 ton/l1lhs, respectively. Extremely high SS

“ load was assumed to be caused by construction.

The pollution load on an ordinary day, on the other hand, was
‘assumed to contain BOD: 3.3 ton/llhs, COD: 4.8 ton/ilhs, SS: 14.5
‘ton/11hs, and NH4-N: 0.36 ton/iihs.

it is ‘possible to say that when precipitation reached 4 mm in 11

_hours _of rain, 83 % of the total load amount of BOD, 85 % of

COD(Mn), 97 % of SS and 60 % of NH4-N were brought about by freshet.

Self-purification Capacity

Although the survey on Self*purificétion'was conducted only once on
September 19, 1990, between the Yong Dong Second Bridge and the Yong
Dong F¥ifth bridge. The time of flow down were 0.049 day and 0.056
day, respectively. '

Remarkably high self-purification coefficients based on TKN @ were
observed(4.20 and 5.21 1/day), in the selected sections. Self-
purification based on BOD, however, was not detected.

This self-purification coefficient seems extraordinarily high when
considering concentrations of other qualities and river conditions.

* However,  there may be some causes of these high seélf-purification,
‘f.e.  great part . of $S were large particles (the percentage of

settlesble matter to SS: 62-89 %) and velocity was small,
therefore, 'the_ particles can easily escape frém the water by
settling to the bottom. These may have bought about quite high

‘apparent self-purification capacity.

To 'obtain*mdre'aécurate'figures for self—pufification, additional
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(1)

surveys need to be done,

Correlation between ¥Water Qualities

COD{Mn) and BOD showed relatively high correlations at all stations
(r=0.631-0.798) (Table 3.2.7-1).

S8 showed high positive corrclations with COD(Mn) and BOD at Y-St. 2
and Y-St. 3, and between COD(Mn) and SS at Y-St.3 where it

-was particularly high at 0.852.

Ny-N  between COD(Mn) (0.814) and BOD (0.681) at. Y-t. 1, and
between NH,-N. and COD(Mn)(0.510) at. Y-St. 4 showed positive

'relatively high correlations.

High negative correlation coefficients were obtained at Y-St. 2
between DO and three items -of COD(Mn), BOD and SS (r= COD(Mn):
-0.426, BOD: -0.507, SS: -0.712). -These results may have been
brought about by the high purification that occurred. around this
station, which was recorded once ‘in 1990. '

'Sediment'Quality

Particle-size  distribution
The bottom survey was conductéd on December .5, 1990,

Table 3.2.8-1 shows.the particle-size distribution of sediments of
Yangjae - Chong. This river bed is composed of particles ranging

from clay'to fine gravel (0.001-18.38 mm)3but_chsisting, mainly - of

8ilt and coarse ‘sand (0.005-4.76 mm).
Chemical content

Ignition Loss values. of this river sediment were very hiéh'at all
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Table 3.2.7-1  Correlation belwnen ¥alar Quallilics oblalned
from Regular Monlhly Survey. Yanglae Chong

Y-S54
1o cob 30D §s Hil4-K
_be_ - -
L] N W9 19 SR
BoD__ | 0.228{ 9,132 1 N
L35 0.032 |  0.017 0.128 1
Kild-K ] 992 0.814 0,681 0.094 1
Y-5b, 2 :
: Lo coD__- oy “§§ R4}
pe 1 1 .
COD | -0.428 1.
Bop -0.507 ) 0,685 1. -
$5 -0.712.|_ 0,5 0.6]1 i}
Ril4-4 -0. 081 0,410 0.3170 | -0.092 1
Y-55. 3 .
i) Cob BOD 5§ Nild-K
b _ L
oD 9,324 1 L
BOD . 0.300 ) - 0.788 1
58 .002 0.500 | 0.852 1]
BiA-K 0. 158 0.484 [ 0. 369 0.203 1
Y-SL_ & .
) coD . | Ded 85 Nid-R
] 1 N : -
8D} -0.01) 1 i
BoD- -0.231 0.531 1
55 -9, 218 0.488 0.235 1|
|__Hll4-N 0.241 0.510 0.045 0. 121 i

Date of Ssepling: 1390,0ac.%
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Fig.g3.2.8—1 Particle-size Distribution of Sediment of. Yangjae Chong,
December 5, 1990 '
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Table 3.2.8-1  Particle-size Distribution of Sediment of Yangjae Chong (Accusulated Percent In Weight)
- Classificatlon ' '
Gravel Sand Silt Clay
Coarse - Fing “Coarse Hedium Fine o
g%zggmn) 73.5-18.38  18.38-4.7% 4.76-2.00 2.00-0.42  0.42-90.074  0.074-0.005 0.805>
ation :
Y-5t.1 160,40 96.0 315 58.0 26.0 1.5
Y-S5t 2 100. 0 97.% §2.5 i7.0 5.9
Sty 100.0 86.¢ 65.5 49.0 kYR 8.5
SLYA 100.0 98.5 90. 5 80.0 19.5
Table 3.2.8-2 Ri.ve'r Sediment Quality of Yangjae Chong. December’ 5, 1990
P
Ttem CN Cri6+) ¢d Ph . Sulfide - PCB Malathmn AP DL I
Stati (mg/ke) (lruz/kg) (mg/kg) (ng/kg) {rg/hg) re/he) (rg/ke) (rekg) (ng/ke) (edkg) () ()
ation

Y-St 1 0:114 0.068 0.000 KD  0.343 1,267 554 HD D N 404 43.2
Y-5t. F 0.057 0.213 0.828 K> 0177 1520 5.61 ¥ b N 49 B3¢
Y-5t. 2 W 0,072 0394 NP 0.152 0.973  5.46 ND ND Kb~ 50.5 43.%

Table 3.2.8-3 Hacro-benthos Appeared in Sedicent of

Yangjae Ghong (December 5, 198D)
Station Y-St 1 Y-St 2 St Y
Species
Class Oligochaets
Order Haplotaxida
Family Tubificidae
Limrodrilus socialis 132

Total species nuaber/n2 ] T 1_]_“

Total individual murber/m? 2 132 ¢

Diversity Index 0 o E-l"_

Biolog_ical Poltution Class - ps B8

ps: polysaprobic



(3)

stations (43.2-83.0 %)(Table 3.2.8-2). These high 11, values mean
that this river has significantly been polluted organically. There
was heavy flooding in Septenber, 1990 around Seoul and it is
supposed that most of the materials which had been scdimented were
flushed out by the big flood. It is surprising that within less
than three months the river bed was once again terribly organically

.polluted.

In spite of this river bed belng organically polluted very quickiy,
concentrations of heavy metals, and CN, As, Sulfide, Organic-P and
PCB in sediment were not found in high values. When these values
are compafed,to those measured in the rivers in Saitama Prefecture
and in many other rivers in Japan, only THg at St. 2 was a little
higher than the mean 'value in Japan. Other values were quite lower

- than those from Japan, particularly As from 1/20 to 1/70 and Pb from
1/4 to 1/40.

"It is'therefore believed that this river water is mainly polluted by

domestic waste water, although there is a sewerage system in the
basin. Organic pollution in Yangjae Chong is serious, but
pollution by heavy metals, CN and As caused by industries are not
vet significantly present.

‘Macro-benthos

‘Fauna was considerably poor on this river bed. Onily Limnodrilu
‘sociali, which usually appears in heavily polluted water area, were

counted in 132/n® at Y-St. 2.

: All'Stétions are defined to be polysaprobic water area by biological

pollution classification.



3.3 Ui Chong

3.3.1 Hourly Change of Water Quality

3.3.2

(1)

It seems that hourly change in Ui Chong at both stations were not
detected on water qualities.

'S8, . however, showed a slight change-with the time.on the sampling -
. date. Lower values were found around midnight.

Generally, larger values of TP, PO4-P,  DBOD, DCOD{¥n), SS and
settleable matters were found  early in the sampling. day rather than
later at both stations.

The mean values of several items taken from the 24-hour-surveys were
included - in - the results from the regular monthly survey to be

- discussed.

Results dbfained from the 24-hour-surveys were sited in Tables A-
3.1-1-12.

Monthly Variation of Water Quality
Water quality variation obtained from the regular month_l_y' 'survey

DO in this river showed lower concentrations from March to September
{3.9-7.8 mg/1}, and higher concentrations from the end of September
to early March (4.6-9.7 mg/l). The maximumivalues of'9.7 mg/l  (U-
St.1) and 9.5 meg/l (U-St. 2) were recorded in February (Tabies
3.3.2-1 and 2, Fig. 3.3.2-1). ' S

. This river water was generally clear. Constant low turbidity_at‘1¥3

ng/l was found with exceptional values of 13 mg/l at U-St. 1 and 14
mg/1 at U-St. 2 (in Table 3.3.4-1). -



Table 3.3.2-1 Water Quality of Ui Chong, U-St. 1

item WT pht . 58 HH4-N NOZ-N Coli-fora Gauge

Date e (mS/cm) (BS/ 1) (mg/ l) (ms/l) (mgl l) (u!g/!) (n\g/l) (MPN/100m1) (mg/l) ( {cn}
Jan. 31, 1930 36 4.9 - - - -2
Feb, 22, 1980 55 4.9 - 9.7 4. 2 ﬂ. 9 5.0 2 42 ﬂ ﬂl? - - - 17
Har. 20, 1090 12,0 7.8 - 5.8 1.6 4.0 8.0 105 0.i01 - - - 3
CApr. 20, 1990 18.0 1.0 - 6.4 8.7 4.9 B.4 D.41 0,058 - - - 8
“May ‘28, 1930 22.1 1.8 - 1.1 6.8 1.5 24 0,27 0.236 - - - -1
Jun, 22, 1990 17,5 7.4 0.5 5.4 7.5 188 28.8 494 - 14 - - 80
Jul. 26, 1990 23.5 1.4 0.7 6.8 4.3 15 3.4 0.61 0.014 - - - 29
Jul. 30, 1990 28.8 7.t - 1.4 50 2.6 6.5 0.11 0.004 18 WD ND 14
Aug. 25, 1990 -22.8 6.9 - 5.1 4,2 2.8 2.0 150 0.D14 170 KD - KD 14

“8ep. 13, 1930 203 7.0 - 5.3 8.2 8.0 7.9 (.08 0.000 ~ - - 43
Sep. 22,1950 23.9 1.0 - 1.0 8.0 2.6 3.4 0,22 0.016 240 - - 15
Det. 22, 1990 17.9 1.4 - 1.4 10.0 2.5 6.0 £33 0.075 320 - - -5
Nov. 6, 1990 13.3 7.t - 6.2 153 132 17,1 4.91 0.051 - - - 12
Nov. 26, 1930 12.8 1.2 - 5.2 120 0.9 220 167 0.408 1200 KD ND 3
Dec. 24, 1990 4.9 7.8 - 5.8 10.4 8.0 193 252 0.113 950 - - 2
Jan.. 5, 1981 6.6 7.2 - 5.9 0.8 1.2 56 0.15 0055 420 0.004 HND 1]
Jan, 24,1991 2.} 1.} - 8.0 10 L3 L6 0.47 0.094 - - - 30
Feb. 5 1981 0.3 1.6 - 8.6 4.6 1.7 0.5 0.04 0.045 940 0.0607 ND 28
Mar. 7,°1891 - 84 1.5 - T1 8.7 10 5.7 0.87 0.017 - - - 28
Mar. 21, 1091 6.1 7.6 - 5.4 5.2 21 6.0 0.26 0.014 1009 HD ] 32
Apr. 20, 1931 150 7.2 - 42 1.9 .1 310 013 Kb 1560 ¥b b 0
May 14, 1991 19.7 7.4 - 6.3 4.5 1.4 8.3 0.0 0.038 - - - 22
May 28, 1991 172.2 1.3 - 6.2 2.8 1.5 8.0 0.33 8,237 1700 Xp b 21
Table 3.3.2-2 Water Quality of Ui Chong, U-St. 2

.. Ttem WT i COD(Mn} BOD Hil4-N - NOZ-R Coli-form CN Hg  Gauge
Pate - Q) (mS/ca) (N{/l) sg/1) {mg/ 1) (ES/ l) (BS/ l) (eg/ l) (MPN/100ml) (mg/1} {ng/1) (cm)

~Jan. 31, 1890 1.§ 7.0 - 1.5 4,2 1.0 0. 028 - - - -5
Feb. 22, 1990 5.7 7.1 - 9.2 5.5 3.3 4.5 1 03_ 0.116 - - - -1
Mar. ‘26, 1998 10.0 20 - 1.2 1.1 4.2 1.0 Q52 0.070 - - - -5
Apr. 20, 1990 17.6 7.4 ~ 6.0 1222 6.6 425 100 0.055 - - - -5

"Hay 28, 1%90: 22,5 - 1.5 - 7.4 9,2 4.5 4.1 0.43 0.213 - - - -§ .
Jup, 22, 1990 16.1 - 7.5 0.7 4.3 7.0 10.6- 92 0.8 - 20 - - "
Jul. 26, 1390 '20.5 7.4 0.2 6.3 16 8 132 0.3%8 £.009 - - = ki3
Jul. 30, 1990 26.3 1.1 - 1.0 5.2 2.0 3.0 0.04 0.005 25 WD ND -2
Aug. 25, 1990 2.7 .2 - 5.6 4.4 2.5 25 L1z 013 ii0 KD D -6
Sep. .13, 1980 19.7 L1 - 6.0 5.8 4.9 1.6 0.26 ¢.140 - - - - 11
Sep. 22, 1980 22.5 ‘7.2 - 18 5.0 .2.8 6.6 0.88 0.011 180 - - 15
Oct. 22, 1930 16.6 7.2 - 7.9 8.0 - 1.8 1.0 0.2} 0.668 240 - - -
Nov. - 6 1980 t1.8 7.1 - 7.1 5.2 36 9.1 0.9 0.030 - - ~ 5
Nov. 26, 1930 10.2 7.4 - 7.4 .80 2.3 3.6 0.07 0.049 840 ND ND 7

‘Pec. 24, 1990 31 126 - 7.9 55 1.4 232 0.57 0.i29 700 - - 4
“Jan. 6, 1991 4.2 L3 - 8.2 30 0% 0.8 0.¢0 0.042 350 0.004 ND 7
Jan. 24, 1991 * 4.0 -7.5 - 1.8 L5 0.5 6.2 -0.21 0.013 - - -

“Feb,” 5, 1981 0.5 7.9 - 9.5 32 L6 6.5 -0.00 0.021 520 0.007 KD 3
Mar. - 7, 1991 " 6.5 1.3 - ‘7.8 6.6 5.4 541 0.83 0.013 - - - T
Mar. 21, 1881 50 1.5 - b.2 510 2.0 5.2 0.19 0.414 800 WD ND 1
Apr. 29, 1891 13.0 7.4 - 1.9 6.6 24 26§ .0.03 0.013 1200 KD ND 0>
May 14, 1991 187 1.3 - 9.3 1.5 5 66 0.02 0783 - - - 0
Way £8, 1991 16.8 7.6 ~ 6.5 4.0 1.8 1.3 0.10 0.145 1400 KD WD >
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Fig. 3.3.2-1 Monthly Variation of Water Quality of Ui Chong,

‘U-St. 1 and U-St. 2, from January, 1990, to May, 1991

BOD (w/2}

5t.l

1
s
\ o
A1
[« KY
Y a
oo
[u] ~
N
a "~
-
Dn a]‘""—._‘__ 4] o
-e
o :
T 1 1
2 ' o4 ' wme 2 1B 2
Q {ni’s)

BOD (w'?)

S5t.2

i
Q (n¥’s)

Quality and Discharge of Ui Chong.

rd




‘similar curves ‘with two peaks a year in -April or May, and November
or December. It is possible that low concentrations of these water
quality items were found when the discharges were high 1n the
hotter months from June to September, while higher concentrations
were obtained with low discharges in the colder months (Fig. 3.3.2-
2). '

In spite of the simiiarity of distribution patterns at both
stations, - the concentration of COD{Mn) at U-St. 1 (2.8-15.3 mg/l)
was mich higher than at U-St. 2°(1.5-9.0 mg/l) alter September,
1990,

On the other hand, when BOD at U-St. 1 was cdnsiderably high (10.9
and 13.2 mg/1}, ‘BOD at U-St. 2 was quite low (2.3 and 3.6 mg/1). On
the other cases, however, the differences of BOD values between two
stations were small.

The above mentioned facts may-be attributed to the following
reasons: first the high self-purification measured on this river,
may not " have occurred due to low water temperature, second, the
place where survey on  self-purification being done was not
consistent, third, the waters at U-St. 1 were often stagnant and it
- 1s supposed. the settlement of ‘pollutants accumulated there,
Fourth, there is a direct side-inflow between U-St. 1 and U-St. 2,
from which - sewerage water flowed into the river, -and fifth the
overflow from the intercépting pipe to the river may have occurred.

' However,' BOD was lower than 5 mg/l, usually around 3 wng/l, which
_indicates this river is not very polluted yet.

‘COD(Mn) was generally two'times_higher than BOD values, which is the
ratio usually found in natural rivers.

Contrary to the three items motioned above, NHy-N distribution did

~clearly show-a systematic pattern. ‘At U-St. 1, however, there was a
tendency for higher values to be found in the colder months. On the
other hanid, this trend Was not found at U-St. 2. The value at both

110



(2)

stations In 1991 was very low (0.00-0.87 mg/l)3 NH4-N  at u-st. 1

‘generally was higher (0.02-4.94 mg/l) than those at U-8t. 2 {(0.00-

1.12 mg/1) on many cases.

NOo-N concentrations were usually found in low Vaiues, however, high

‘values were occasionally:obtained,'so that the variances were great

(0.000-0.783 mg/1) (Tables 3.3.2-1 and 2).

Coli-form bacterial numbers were not high in the first stage,
however, 1t gradually increased (14-1700 MPN/100 ml at 'U-St. 1, 20-
1400 MPN/100 wl at U-St. 2). 1t is supposed inflow of human waste

was increasing.
THg was not detected at both.stations'throughout the survey period.

CN was detected in January and February, 1991, at both stations,
despite the of concentrations being low (0.004 mg/1 at U-St. 1 and

‘U-8t., 2 in January, and 0.007 mg/1 at both stations in February).

Variations of other water qualities

TN concentrations were found in relatively higher values from 1.94
to 6.24 mg/l, compared to be other low values 'of BOD or COD(Mn).

Although ~there was a lack of TN on July, 1990, it:is~ possible to
assume that values were lower after July (Figs. 8.3.2-3 and 4,

“Tables 3.3.2-3 and-4).

TN at both statiorns started to increase -from July, 1990 until
September, 1991, then maintained the same:level until May at U-8t.
2, and until March at U-St. 1 with a sudden drop in May.

. TON concentrations were constantly low at both' stations (0.29-0.50
- mg/) at U—St. 1: 0.23-0.60 mg/1 at U-St. 2) throughout the . sampling.
- period. The percentages of TON to TN were in-the small range of 5-

15 %. It means that TIN concentrations wéfe'found'in high values

and accounted for the high proportions to N {Table 3.3.2-5).
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NOg-N concentrations in this river were constantly obtained in very
high values and showed very singular distribution patterns at both
stations ~(0.80-5.04 mg/l at C-St. 1: 0.86-4.06 mg/l at C-St. 2).
The main part of TIN was consequently NO4-N. The - experiment ‘using
the ‘river soil, although other river's, showed that nitrification
progressed quickly under the sufficient DO concentrations (Table A-
1.1-1). Ui Chong water constantly contained high DO, therefore, it
is supposed that nitrification this river have produced these high
NOg-N. |

TP concentrations, on the other hand, were obtained with great
variations, greater at U-St. 1 (0.067-0.469 mg/l) than - U-St. 2
{0.050-0.195 mg/l). TP started to increase from July until
November, but decreased suddenly in January and March, of which
values were particularly'loW'bomparing to TH values -(0.050. 0.052
and 0,067 mg/l)(Figs. 3.3.2-3 and 4, Tables 3.3.2-3 and 4)).

'Extraordinarily high N/P was recordéd in January (104 at U-8t. 1 and
86 at U-St.2) and in March (95 at U-St. 1), which resulted from ~the
low TP concentrations mentioned above. Tt was supposed that
" phophorus during this time was adsorbed by the soil on the bottom.
Howeﬁer, during most cases the ratio showed 13-37, which was the _
' vélues'uéﬁally-found‘in-domestiC'waste water and sewerage. '

PO,-P was also in quite low values at 0.013-0.469 mg/l (Figs. 3.8.2-
3 and 4}. The proportion of PO4-P to TP was almost half, which
means. the ' organic part of phosphofus was obtained - in relatively
higher ratios than that of nitrogen (Table 3.3.2-6).

Whatever the concentrations, the percentageé of DBOD to TBOD, ' and
DCOD(Mn) to TCOD(Mn) were in quite narrow;ranges (DBOD: 56-88 %,
DCOD(Mn): 78-97 %) {Table 3.3.2-7). The concentration of COD(Mn)
‘was ‘usually higher than BOD. It showed, therefore, that the
~ concentrations, which could eaSilyibe'decomposed biochemically, were
constantly quite higher ‘than the concéntfafioﬁs - which  were
decompbsed chemiéally. ' '



Table }.3.2-5 Each Form of Kitrogen of Ui €hong

July Septenber November Jamtary March _ May
{mg/1} (9] (mg/1) (%) (mg/1) - (%) {g/1} x) C gy ®) (mg/1) (%)
™ - - 4.3 6. 25 5. 40 6. 39 1.9
U-8t.1  TON - - 0.29 6.6 0.50 8.0 0.39 1.2 0.46 1.2 0.3¢ 15.5
- RO3-N 1.53 - 347 7.4 0.80 12.8 4.5 B9 504 78.% 1.58 B8L4
HH4-X 0. 51 - 008 1.8 491 186 0. 47 8.7 0.87 1L6 0.02 1.0
™ - - 2.17 4. 8% 4,28 4.3 4.22
U-5t.2  TON - - 0.26 9.4 0.2 4.7 0.28 6.5 0.2 5% 0.60 14.2
03-N 0.86 - 220 14 365 703 11 83.% 4.06 935 2.82 668
fid-N 0.18 - 0.28 10.1 0.96 186 0.21 4.6 .03 0.7 0.02 1.5
Table 3.3.2-6 ' Phosphorus of Ui Chong
July ~September November Januvary . March May Mean S
TP {ag/1} 0.138 0.306 0. 469 0.052 U 067 0. 118 0.1%2 0.149
U-st. 1 PO4-P(mg/l) 0.074 0. 210 0. 204 0.039 0.019 0. 086 0. 105 0.075
_(%) ‘ 54 - 6% 43 75 - 28 73 57 17
. 1P {ag/1) 0,137 0.139 0. 191 0. 050 0.118 0.19% 2138 0. 043
U-5¢. 2 PO4-P(mg/1) 0.102 0.082 0.088 0.936 0.013 0.076 0. 968 0.033
LA 74 - 58 51 72 11 kit 51 22
Table 3.3.2-7 BOD and GO of Ui Chong
_ July September  November January Harch Hay Mean s
1800 {rg/t) 35 .80 13.2 4.2 1.0 1.4 5.7 1.1
DBOD (/1) - 70 9.1 3.3 2.4 1.2 3.8 1.2
() - 78 89 15 10 86 55 .30
U-st. 1 :
- TO0D(ng/1) - oo 43 0 82 - 13 9.8 8.7 4.5 8.5 3.1
DSOD (mg/1) - 7.5 13.9 81 1.2 4.2 6.8 4.2
N 3 - - 91 91 83 83 93 74 13
. TBOD(&@/I) .0 4.9 16 1.7 5.4 15 37 1.2
PBAD{sg/1) = 14 KR L5 1.0 2.8 2.3 1.2
. x) : - 59 88 56 83 59 32
y-5t.2 : S .
1600 {mg/1) 1.6 506 . 6.2 4.5 6.6 1.5 5.§ 1.3
- DCOP (mg/1) - 4.7 5.7 3.8 £4 1.3 4.3 2.2
x ) - 94 92 87 67 97 73 H
* Table 3.3.2-8 Percent of Settleable Matter o 8S in Ui Chong
July  September - Hovember January . March May Hean - 8D
. SS(me/l) L4 B AT | 7.1 53 .. 83
U-8t. 1 SM{ne/1) 2 5.5 11.9 4.0 2.1 5.1
IR - 1 I 7y 8 59 55 -5l 6L 69 15
B 58(mg/1} 13.2 1.6 8.1 6.2 3.2 6.6
U-5t. 2 SMimg/1) - IL0 1.0 5.8 31 16.3 3.0
8 83 B3 15 50 51 45 61 14




The mean of Sulfide was found from 2.14 mg/l {November at U-St.1) to
4.62 mg/l-(March at U-8t. 2), which was constantly were higher at U-
St. 2 than at U-5t. 1 (Tables 3.3.2-3 and 4).

The mean concentrations of MBAS ranged from 0.89 mg/l (January at

"U-St. 1) to 2.03 mg/l {March at U-St. 1)(Tables 3.3.2-3 and 4).

. MBAS higher than 0.5 mg/! is said to be the cause of froth. It is

3.3.3

- (1)

recommended, therefore, natural soap rather than detergents which is
the causes of MBAS be used.

Change of Water Quality and Pollution Load from the Upper to the
Lower Stations '

Water quality in the upper-stream of the study area

Although the results of the water quality amalysis in the upper
stream of the study area were very few, they showed that the water
quality in the upper part of Ui Chong were still good (Ui-1 in Fig.
3.3.4-1, ' Table 3.3.4-1). TN ‘at St. Green Hotel, which was Jlocated

‘higher than St, Ui-1, ﬁas relétively'higher’than-the ordinary valués

of this river (3.3 mg/l). COD{Cr), however, was quite low at 1 mg/l
even after the heavy rainfall of September 11-12. At Si. Ui-1,
coD(Cr} was 0. meg/l and TN was 5.22 mg/1. TON was high on both
stations, which brought about the high TN concentrations.

Turbidity at . St. Green Hotel were 0 and 1 mg/l, and DO was quité
high at 9.3 mg/1.

It is possible to say that the water of Ui Chong originally had
high quality based on cob(Cr), Turbidity and DO. Nitrogen, on the
other hand, was found in high-values;éven at the upper part of the
river, which showed that this_ river was éffected_'by humagn
activities. ' ' |
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(2)

1)

2)

Quality change 1n the study area

Change in the short period

. Water quality change and change of pollution load measured within

two weeks from May to June, 1991, are discussed here.

Daily varlations of discharge even in the short period at both

- stations were great, U-St. 1: 0.055-0.350 m3/s,'U-St. 2:0.013-0.285

ms/s. However, on the same date the discharge was larger at U-St. 1
than at U-St. 2 (Tables 3.3.3-1 and 2).

Concentrations of water'quality items at U-St. 1 were usuall? higher
than at U-St. 2, and that U-St. 1 contained the greater load. Great
variations of the load were found even in the short periods (Table
3.3.3-3).

Change during this survey period

Great differences of DO concentrations were not found at both
stations. There were, however, tendencies for higher DO to'be found
at U-8T. 1 from April to August, while it was'higher at U-St. 2 on

the other months (Fig. 3.3.3-1).

COD(Mn) distribution patterns at both stations were similar with two
peaks ‘in March or April'and November. COD(Mn) concentrations at U-
St. 1 from November to April were relatively higher than at U-St. 2.

The .distribution patterns of BOD and SS concentrations at both

“stations showed similar batterns'as COD(Mn), although the peaks

were not so clear.

“The change of peollution load was estimated based on the nean
: concentrations of water qualitles during the survey perlod and the
HQ curves on both stations (Table 3.3.3-4).

The value of load Varied monthly. except the values which were
'obviously affected by ‘rainfall and were 'exceptlonally hlgh.

However, the variance was not as large as the values found on other
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Fig. 3.3.3-1 Water Quality Change from the Upper to
the Lower Stations:of Ul Chong
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3.3.4

rivers. 'The range of variance at U-St. 1 was smaller than at U-St.
2,

The mean values of pollution load of BOD and SS at U-St. 1 were
siightly higher (BOD: 0.54 ton/day, SS: 0.88 ton/day) than at U-St.
2 (BOD: 0.43 ton/day, $8:0.83 ton/day). COD(Mn) "at :U-St. 2,
however, was greater than at U-St. 1 (U-St. 1: 0.41 and U-St. 2:
0.45 ton/day). ' '

Generally the concentrations at U-St. 1 were higher than at U-St. 2

' The discharge of this river was very small, and it 1is supposed
that an uhderground stream existed between both stations. It is
thought, _therefore,'that_the.vaIUes of load at both stations would
be almost the same, although overflow from intercepting sewer pipe
and direct inflow to the river may have affected the water quality.

Side-inflow into Ui Chong

There :are_many side-inflowing sewers on the riverbed of Ui Chong.
However, water from only one of them flows directly into the

river (Ui-9 in Fig. 3.3.4-1) and its inflowing volume was low at

0.035 n3/s (Table 3.3.4-1).

The water from this direct inflowing sewer was thdught to be the
domestic sewage - and its*duaiity was quite bad. In spité of the
volume of inflowing béing small, it might have pollutedfthe:water'of
Ui Chong. COD(Cr) value,.in particular, was much higher (100 mg/1)
than that in the water of Ui Chong (31 mg/1 at U-St. 1 and 9 mg/l at
U-St. 2) (Table 3.3.4-1). |

The inflow load of COD(Cr) from this side-inflow was 302.4 kg/day,
TN was 56.8 kg/day and TON was 22.5 kg/day, respectively. Althéugh
the -concentrations were higher than that of - the river, pollution

loads contribute less to the total pollution loads in the river.

The inflowing water from the left .side was extremely polluted
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Fig. 3.3.4-1 Side-inflow into

Table 3.3.4-1 Pivect and Indirect Side-inflow into Ui Chong

Date: Soptesber 4, 1990
Weather on the day: - Slightly cloudy
" Weather on the previous day: GClear and cloudy
244G (120

Ttem . WT pil EC  Torbid COD(Cr) TKN  NOZ-R NO3-N Nitt-3-

Station e ' (mS/cm) {ng/ l) {re/D)  (ng/1) - (ng/1} (z/1) (ng/1)
U-St 1 2.1 ‘8.8 3 458 0.064 101
U-st. 2 244 112 [) 'I . l'i . ¢ 5.33 0.016 0.37
uj-11 2.4 64 0.7 B 2 L2108l 0.23
Ui-2 241 7.4 0.8 Z 18 458 0.010 2,24
Ui-3 A B 0.8- 16+ 16 -12.92 0.302 b. 63
Ui-4 235 1.4 0.3 25 53 17.5 0. 446 $.7%
Ii-8 - - - - 63  10.83 0.088 5.75
-9 . 236 01 0.3 20 160 17.08 -0.388 9. 63
Ui-13 . 204 6.6 0.1 42 18 L.75 ¢.0%4 2.48
vi-14 2.3 1.4 0.8 § 25 - 17.08 0.030 11.25
- Bi-24 - - - - 122 20.83 0.239 11.63

",

Ui Chong

4

5 75
5,22

- 6.08

15. 72
20.2%
13.52
18.77

8.50
20.21
.27

: water from this sewer s direcrly inflowing to Ui Chong.
. f: Water form this drain is'originated from the under- constructmg ares,

1

TON Discharge
(mg/l) (mg/l)

2 Bﬁ
2.98
2.4
6. 29
1.7
5.08
7.45
1. 66
3.98
9,20

‘11 FWater was samples: from the upper Ui Chong, outside sl;udy area.
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{ ?
{kg/day) (ke/day) (kg/day)

403. 14 1652.20 &00. 68
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