3.3 Day Discharge Record

Water level reocords. and day discharge tables are as follows.
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Chapter 4 Recommendation of Monitoring and Supplement Survey

4.1

Rainfall Observation
(1) Raingavge Station Network

It is considered advisable to install raingauges every 30 to 50

. kmz. “The raingauge station densities of each basin, which include the

existing raingauges and those- installed by JICA, are represented in
Table 2-1.

Table 4-1 Number and Density of Raingauges

Basin Lxisting New Density
Anyang- T 3 28.7 ku
Yangjae 4 0 14.8-

Ui 3 1. 6.6
‘Chungroung 3 1 9.1

"The .present raingauges are sufficient and this condition should be

maintained. .

_ According to past records, the rainfall pattern of Songbulsa in the

Ui Chong Basin are slightly different from the othéers and its cause

" is still unknown. In order to find its cause, it is necessary to

continue the observation. If the present location is judged to be

_improper, -a movement of ‘the instrument shculd ‘be considered.

. (2) Maintenance of Self Recording Raingauge

Attention must beg_iven to ‘the following points.

1) The following must be changed. periodically.
. - Chart{ paper -once a month .
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4.2

- Recording pen every 3 months
- Battery every 3 months

2) Callibration

3) Time Adjustment

4) Removal of waste in the cup

¢. Reading and the arrangement of the chart data

The data should be arranged 10 minutes, 1 hour, 1 day, 1 month and 1

yvear; immediately after changing the chart.

' Diséharge Observation

(1) Reforming Watergauge Network-

The: present self registering watergauges are located in the 15 places
which the preliminary study team chose. It Is advisable to relocate
the watergauge at St.4 downstream of the Kehwa Chong in terms of
investigating river water balance and pdilut_ion balance, because
Kehwa Chong has the widest basin among the tributaries of the Anyang
Chong. It is, therefore, necessary to understand c¢orrectly the
discharge and pollution input loading of ‘Kehwa Chong in order-to
properly establish the water quality and flow-regime improvement
plan. The proposed watergauge station in the Kehwa Chong can

- substitute the existing St.4.

(2} Construction Work in. the River

‘Many of the Anyang and Yangjae Chong water level data were affected by

the construction work carried out in the river. The contractor ought
to Inform the river administratiire_ body for approval prior to ‘the
commencement, and In response the river administrative ib’od'y should
take necessary actions to minimi_z'e “the influence of the construction

~ works to the watergauges. If "it“IS'-dlffiCHIt"‘to"Imple'm'e:n_t'. such

actions, the river administrative bddy shoulci-at--le;fist keep a record
of the construction work " description,- “location, period, ete. for



reference. -
(3) Maintenance of Wat'ergauges

Attention must be given to the following points.
"1) The following must be changed periodically.
- Chart paper once a month
~ Recording pen every 3 months
- Battery every 3 months
2) Calibration
'3) Time Adjustment
“4) Removal of waste and sludge in the pipe
Supervision should be conducted quite often if construction work is
conducted nearby.

At present, the mode of the chart speed is set once a month. There
“are no pfbblems, however, if it is changed to once every 3 months

mode.

{4)  The deta-obtained in this survey shows the following strange water
level Tluctuation pattern.

1) The backwater of Han River, which was caused by a tidal wave at
St.1 and. 2 in the Anyang Chong, resulted in water level
fluctuation.

2) The Anyang and Chungroung Chong water level remarkably fluctuated

. during the dry season.

3) The watergauge floats freezed and melted from December to
February resulting in water level fluctuation.

Data reading should be conducted cautiously so that the above
mentioned data will _hot be included In the basic data.

~(5) Discharge Survey

It is necessary to prepare the accurate H-Q curves by carrying out
discharge survey at various water levels so that discharge can be
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compﬁted by means of water level data. This study has prepared the
H-Q curve of each observation station. The accuracy of the H-Q
curve, however, can be increased through repetitive discharge

observations.

pue to the depth and the thick bed sediments of Anyang Chong, it is
very difficult to carry out discharge survey. unless a boat is
prepared. However, it can ‘be conducted easily in Yangjae, Ul and

Chungroung Chong.

In case the river cross section varies largely due to construction or
flood, a new 1I-Q curve should be prepared based on new survey data.
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Annex

Drawings for Flow Regime Improvement Work
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¥ater Quality and Sediment Quality

Chapter 1 Tntroduction

The small river waters of Han Guang System in Seoul have seriously
been polluted but the discharges have greatly been decreased accompanying
the development of the areas ‘surrounding the rivers. People who live near
the ' rivers have desired for the return of their envivonment and waters
to their former conditions. '

This - study was proposed to complete the above mentioned, and the
‘four rivers of Anyang Chong, Yangjae Chong, Ui Chong and Chungroung Chong
were chosen for conducting this study.

_ The water quality and sediment quality were ‘surveyed on Anyang Chong
several times in the past. On other rivers, however, no study was
carriedout. - S

On Anyang Chong, surveys were conducted by the Government of = Seoul

“frou 1984 to 1987. This results showed that BOD in Anyang Chong was very

high around 200 mg/l and COD(Mn): and SS were also obtained in quite high

“values. ' However, after that, the intercepting pipe was completed, and
industrial waste water was treated. ’ C

©  The -sufvey"this time - has been conducted for ‘getting further

*‘informations including daily”éhange,”moﬁthly'vafiationﬁ"fteshet'time and
side-inflow of. water quality, and sediment quality including benthos on-
“Anyang ~ Chong. New inforimation about those from Ysngjae Chong, Ui Chong
-and Chungroung Chong were tried to be obtained for taking measures. The
sampling stations for water and sediment were set up and the survey on

- 'thége stations was started in January, 1990, and continued to May, 1991.



Chapter 2 : Survey, Sampling and.Anélytical Method

2.1 ‘Survey and Sampling for Water Quality

2.1.1 Regular Sampling for Monthly Variation

(1)

Survey and sampling station

Stations for survey and water sampling were“set on the .four rivers

~ of Anyang Chong, Yangjae Chong, Ui_Chong_and'Chungroung Chong (Fig.

2.1.1-1).

These stations on each river were chosern to cover the study area in
Seoul.

“The surveys and samplings were. done regularly_once a ‘month frqm
January, 1990 to May, 1991.

The surveys and Samplings were conducted at the .surface on the
center of the rivers.

However, construction on the mouth of Torim Chong, A-St. 3, for the

repair of the intercepting pipe-was=carriéd out from February, 1990,

- to . January, 1991. The water qualities at this station showed the

effect of the construction.:

" On Yangjae Chong, construction was also started from July, 1920, and

is still continuing on the.riverbedjfor the‘léngth of thelriVer.

Ui Chong had a short period of construction in June 1990 Just in

the upper part of U-8t. 2.

- These constructions surély gffect_the_resnlts.of water qualities and

therefore, must be taken into account'when-considering'the results..



{2)

2.1.2

(1)

(2)

Measuring and analytical items

Measuring items for regular samples are below:

WT, pH; DO, COD, BOD, 85, NH4-N and NO2-N from January 1990 to May
1991, and measurement of coli-form bacteria groups from June 1990
to May 1991.

EC and turbidity were sometimes recorded depending on  the
equipment use.

24-hour-survey and -sampling for Hourly Change

'Stations for survey and samplihg

Stations for hourly change were sét on the same ‘stations as the
regular samplings (Fig. 2.1.1-1).

The surveys anQ samplings were started in_July, 1990 and continued
until May, 1991. It was cdndﬁcted every two .months to obtain
hourly changes of water quality resulting from dally activitles of
pepulation in the area.

These results were expécted'to provide basic information for the
planning offriver water treatment facilities.

Samplings were taken 13 times’ within 24 hours at the interval of 2
'"hours at every station .

Measuring ahdiaﬁalytitai-items

'Analytical items for these surveys ware the regular analyticai items
f plus oxygen consumption rate Pissolved- C0OD, DPissolved-BOD, MBAS,
' settleable SS matter, sulfide Total-N, ' Total-Dissolved-N, NO3-N,
- Total-P, and Total-Dissolved-P.

" Coli-form groups were ot éoﬂﬁtsd for these series of samplées.
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2.1.3

2.1.4

CN and THg Measurement

Hopefully CN and Hg do not appear in the river water, even in the
case vwhere waste water is discarded without any treatment from the
industries in the area.

The water for these analyses were sampled in July, August, Novewber

1990, and from January to May, 1991 on the same sampling dates and
stations as the regular monthly samplings. '

Survey and Sampling at Freshet Time

- In Horea, freshet occurs almost every year from the end of June to
early  September, River condition during freshet = is significantly

. -different from the normal.

.Thé. water - in the first flush to the rivers.is thought to have high

(1)

(2) .

concentrations of contaminants due to inflowing from inside and
outside the rivers.

Station for. freshet time survey .

Water samples were collected at the'selécted stations from the

_-rggular,_ones during the freshet on each river (shown in Figure
2,1.1-1). . '

~Sampling date for freshet time survey .

Anyang Chong: September 10-11,1990
November = 9, 1950,
February- 27-28, 1991

. Yangjae Chong: August 31, 1990 - -
; --Novembér,3,'1990
February 27-28, 1991
June 10-14, 1991



(3)

2.1.5

Ui Chong: August 31, 1990
November 3, 1990
¥ehruary 27-28, 1991

Chungroung Chong: August 31, 1990
November 3, 1990
February 27-28, 1991
July 1-3, 1991

Some results from these surveys, however, do not show the sultable
water quality and conditions of freshet time. - Therefore, those
results were omitted from the discussions for freshet time. '

Samplings were - usually done 13 times during “the freshet at an

interval of half am hour or an hour. The :last time on Yangjae Chong
and Chungroung Chong, however, the water sampling and surveys were
carried out to get the whole figures of the water 'quality - and
pollution load brought about by freshet within 3 or 4.days.

Analytical item

Analytical items for these survey from August to February were the
same as those for the regular surveys.

COD(Mn), COD{(CF), §S, SS(IL), TR, TR(IL), TN, N0O3-N, NO2-N and NH4-N
were analysed for the last survey on Yangjae Chbﬂg.

Items mentioned above plus PO4-P and C1~ were measured for the last
time in Chungroung Chong.

Survey for Self-purification Capacity

In one section of Yangjae'Chohg between the Yong Dong 2nd Bridge and

the Yong Dong 5th Bridge (flow-down duration: 1 hour and -14 min.)
and in two sectlons of Ui Chong between U-St. 1 and U-St. 2, the
self-purification capacities were measured on September 19, 1990.



2.1.6.

S 2.1.7.

(1)

{2)

In these sections, water velocity was measured using several buoys
which were followed by surveyors frpm the first point to the second
point.

Water was collected at the first point where the buoys were placed,
then at the second when the buoys reached that peint.

BOD was measured by the ordinéry method, and TN and COD(Cr) were
analysed using HACH Water Analyzer.

"Survey on Side-inflow into the Four Rivers

There are many small inflows.from both sides of the banks on the
four rivers {see Figs. 3.1.4-1, 3.2.4-1, 3.3.4-1 and 3.4.4-1).

Measurements of discharge and water samplings for guality analyses
were conducted on every side-inflown of Anyang Chong on June 14-15,
1990, and on June 12, 1990, for Yangjae Chong. - COD{Mn) and SS were
measured.

Surveys - at Ui Chong and at Chungroung - Chong were conducted on

"September 4, and on Jﬁly 12, 1990, respectively. COD(Cr), T-KN, ¥H4-

N. -N03—N and Hﬂz-ﬂ were analeed by the HACH Water Analyzer.

Additional Survey and Sampling

Water was collected from several points on ‘the inside of four rivers

" and analysed of COD(Cr), TN and NH4-¥ using the HACK Water Analyzer
for ' comparing_ with the results of ordinary laboratory analyses
(Figs. 3.1.5-1 and 2, Flgs. 3:2.5-1 and 2).

VWater was sampled from the outside of the study areas of the four
3riVers and analysed to add further information onh the water

qualities Inside of the study areas.



(3) From May to July, 1991, water was sampled from the four rivers being
accompanied directly with measuring discharges. . The comparisons
between COD(Mn} and COR({Cr), and SS measured by the ordinary mnethod
and SS measured by the optical density method for comparison between
COD{Mn) and COD(Cr), and SS by ordinary. method and]SS by optical
density method were archived.

Other items of SS(TL), TR, TR(IL}, TN, NO2-N NO3-N and NH4-N were
analysed to determine the rough figure of = organic and inorganic
natters in the water. '

2.2 Analytical Method for Water Quality

Most water quality analyses were done.using the methods in- the
"Korean Standard Methods for the Drinking Water and Waste Water”.

Analiyses Tor..sulfide, NO3<H:and'CN,followed;the' methods of the
- "American Standard Methods for Water and Wastewater™..

COD (Mn ) #ere measured by  using thé Japanese method of KMnO4
(oxidized and heated in the water bath for 30 .min.). .-

2.3 Treatment of Obtained Water Quality Data

Data included in the results of the regular monthly surveys, . which
-were obtained from 24-hour surveys, were treated statistically, i.e.
statisticailyrlarger or smaller values were omitfed. for estimating
the mean véluess Values which-were extraordinarily larger or smaller
wherein the causes affected were Known was also omitted. Then these
mean values were sited under columns.

".Other - Values,uwhich'Were_known-to.be-affected,by Some - causes  were .
explained. . ' :



2.4 Survey and Sampling for River Sediment Quality

2.4.1 Station

2.4.2

(1)

(2)

In the Fig 2 1 1-1, A-8t. 1, 2, 5, 5' and 6 on Anyang Chong, Y-St.
1 Y' and 2 on’ Yangjae Chong, U- St. 1 and 2 on Ul Chong and C-8¢t. 1
and 2 on Chungroung Chong are the sampling stations for the river
sedlment survey.

Sempiing and Anal§tiea1:1temjand Method

River surface sediment was collected by dredge from the central part
~ of each river on December 5, 1930.

The following items were measured and analysed for sediments

Particle-size, PCB, Organic-P, CN, As, Cr+6 Cd, Pb, Sulfide,

‘Drying Loss and Ignltlon Loss by the method of
'"Korean Standard for the Sediment"

| L'Of those PCB and 'drganic'P were"analysed in “the National

Institute of Environment of Korea using the Kerean standard

_';method

Hacro benthos

Number and 'speeies of macro-benthos were counted and

.identified by the National Institute of Environment of Korea.



Chapter 3 Result and Discussion

3.1 Anyang Chong
3.1.1 Hourly'Change of Water Quality

A-5t. 1 1s affected by back water from Hang Gang. The water level
thérefdré:shoWed hourly changes When!the'bﬁation was affected during

'the tidal time (September, 1990 and May, 1991). The differences
between the highest ‘and lowest water level were 115 cm in September
and 31 cm in May, respectively (Fig. 3.1.1- -1).

On the same date in September,.the béék Watef'effect was_also found
on the water level at A-St. 2, although the difference between the
highest and the lowest water levels was small (25 cm).

It seems, however, that there were no systematic hourly changes  in
~ the water qualitles and water levels on the other sampling dates and
‘sampling stations

An hourly change appearing in water quality and water discharge may
also be a reflection of ‘the human activities and some other factors
present in the river. Anyang Chong, however, is ;00 large to be
significantly afféétgdfb&‘thése kinds of human‘éctiﬁities. - Besides,
domestic waste  water and sewage are collécted by an intercepting
sewer pipe and transported to the treatment plént - Consequently, a
systematic hourly ‘change was not found 1n the water quality and
water dischargF by means of 2-houtr- interval surveys

"94-hour surveys of watérIQHélity'édhcéﬁtféﬁions;L however, showed
large variances, and the ~mean of thbsé values are thought' to.
represent figures on the sampling date more accurately than the
values taken once a day. Séveral-mean. values, therefore, were
included in-the results of the regular mbnthiy data to be discussed,
although some problems may exist in the combination of the more
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3.1.2

(1)

accurate mean values and the data which were sampled once a day.

Results are shown in Tables A-1.1-1-42.

Monthly Variatlon of Water Quality
Water quality variation obtained from the regular monthly survey

it is clear that Hang Gang has a back water effect on A-St. 1. All
results, therefore, of this station are restricted as references.

Anyang Chong has already been polluted seriously due to the
developing economic condition in Seoul. This river reflects this
situation and presently.looks 1like a sewage rather than a patural

river.

The color is-a mixture of dark brqwn and gray, sometimes nearly
‘black, ‘and the water reeks of sewage at A-St. 1 and A-S5t. 2. :

Hs or methane gas bubbles were often seen at “A-St., 1. LT is
understandable, through for incredibly low DO (0.0 - 6}6 mg/l) were

‘constantly measured throughout the sampling period at all stations.

0.0 mg/1 was found on July 5 or'.July 30, and even higher values: such
as 0.1 and 0.6 mg/1 on the other dates (Tables 3.1.2-1-7 and Figs.
3.1.2-1 and 2). ' o ) '

Relatively higher DO content was found in -the colder months,
December and January. The highest 10 of 6.6 ngI was found at A-
St. 3 1in January, 1990. The values measured in April and May of
1991 were relatively lower- than the values in the same months -of
1990. . It 1s assumed then that the pollution in this river 1s

further increasing.

Lower DO at A-St. 7 indicates that Kaehwa Chong is more sériously-

“polluted than Ahyang Chong, and higher DO at A-St. &, which is

located higher than the other stations, ' indicates that the

n=12



Table 3.1.2-1

[tem

Date

Jan. ),
Feb, 22,

Har, 20,

Apr. 20,
Hay 28,
Jun. 22,
1]
Jul. 30,
- Aug. 25,
Sep. 1,
Sep. 22,
Qct. 22,

Nov. 13,

Nov. 26,
. Dec. 24,

Jan, " 5, ]

Jan. 15
Feb. 5,
Har. 5,
. ¥ar. 24,
Aor. 29,
¥ay 21,
Bay 3,

1950
1980
1050
19530
1950
1990
1390

1998
1990

1990
1990

1990

Tabie 3.1.2-2
Hen:

Date
Jan. 31,
feb. 22
Har. 20,
Apr. 20,
- Fay 28,
“Jun, 22,

Jul, 25 ]

<Jul.r 30,
Aug. 25,
Sep. T,

Sep. 22, -

Oct.. 22,
- Ko 13,
Hov. 26,
: Dec. 24/
Aan. - 5,
" Jan, 1%
Feb, 5,
- Har. (5,
- Har. 21,
- Apr. 29,
Hay 2,
Hay 31,

1891
1891-

1991
1991

Tsble 3.1.2-3

Date
< Jan, 31,
Feb, 22,
Mar, 20,
Apr. 20,
Hay 28,
Jun, 22,
el §
“dul. 30,

I__tel

1930

1980 -
1980
1950
1960
1980

1990

1990
1990 -

-
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Water Quality of Anyang Chong. A-St. 1
Do COD(HH) BOD - S5 MM-N HO2-N Coli-form

CK Hg Gauge
1)

&
. (sS/cn} (ES/ l) (TG/ l) (msll) (Blg/l) (l!s/g) (mg/i) (MPN/lﬂﬂnl) { (rg/1) (cm%
0 - [l.ﬁ 49 3 51 2 95.0 10.01 I].lll - - - 10
b - 1.2 481 924 330 16.43 0.013 - - - -16
1 - 1.7 508 1046 314 15.63 0.014 - - - -1
i - 0.8 331 520 350 12.61 0.628 - - - 52
3 09 0.6 134 20,1 144 477 - 820 - - 456
9 - 0.0 - 29.5 8.0 342 12.96 0.042 - - - -
i - 0.0 222 540 225 L76 ©.000 1200 0.08¢ 0.00D 97
- 6.1 173 135 190 829 0.000 1200 _ 0.00C 0.000 KL}
1 - L2z 238 31 2.3 10.53 0.0i7 - - - 58
2 - 24 220 183 57.4 1120 0.000 e - - 95
0 -~ - 1.2 0 4L1 36 2.0 1250 6.000 100 - - 8
| 1.6 309 59.8 248 17.71 0.018 - - = 36
§ - 0.2 9Lt 480 27.¢ 1L67 0.148 . 9200 ©.000 0.000 41
I - 6.2 441 79.4 40.6 10.80 0.205 . 9208 - - 45
4 - 1.2 968 623 &L7 19.13 0.132 9500 '0.028 0.0600 41
i - 1.8 -76.0 831 30.2 M6 0.047 - - - K]
2 - 28 BLS 720 56,0 1l.24 0.022 12000 0.006 0.000 38
5 - 0.2. 536 709 4.9 1538 0031 - - T 35
3= 2.4 45,4 385 42.0 11.96 0.000 5800 0.010 0.000 32
- 0.2 548 843 782 10.51 0.000 820 6007 0.000 40
B - 0.2 20,0 156 450 5.83 G.009 4300 0.008 0.000 48
g - 0.4 439 6530 46.7 12.65 0.009 - - - 50
Fater Qualily of Anyang Chong, A-St. 2
il EC D0 COD(n) - BOD S5 NH4-N. NO2-R Coli-form. CK tig Gauge
- (6S/cm) "{me/1) (vs/l) (lg/l) (msll) (og/1) (ag/1)} (PN/10081) (mg/1) (wg/1)  (cm)
.3 - Tl 4. 2.0 11.81 0.028 = - .o 21
3 - 24 43 ? 10 5 43 l] 1.45 0.089 - - - kY.
1.2 - 20 69.5 1500 HM20 1450 0.01% - o - 23
Lo~ . LE BB 143.0 6§78.3 12.83 0.024 - - - 29
.4 - Lo 454 740720 1406 0.031 - Co- - 25
.3 0.8 0.5 174 2.0 B2 514 - 940 - - 420
1L - C0.0 - 357 630 728 1301 0.000 = = - 37
6.7 - 0.0 226 480 65.5 . 1.86 0.014 970 0.000 0.000 40
L2 -7 0.6 173 10.5 . 25.% 9.69 0.000 9586 0.009 _ 0.000 45
1.2 - 0.3, 234 2.9 - 49.8 -11.81 -0.097 = - .- 44
e~ 2.5 266 214 4B.% 11.95 0.000 1860 . - - 38
6.9 - - 0.5 461 248 26.7 1196 0.000 2200 - - -
7.2 - 1.9 341 486 0.0 1643 0.018 - = - 27
[ 0.8 481 545 360 12.50 0.000 -~ 3500 -0.000 0.000 28
[ 30 428710 49.9 1232 0.24 4400 - oo 25
.1 - 2.4 585 69.0 59.2 1240 0.197 - 4800 0.000 ° 6.000 22
T4 -~ 30 685 926 42.2 15.64 0.044 - - 20
14 - 3z 60,8 750 740 13.04 0.018 54313 0.087 ~0.000 21
.3 - 2.00 565 748 331 15.28 0,836 - - 18 -
.4 - 1.8 661 330 4.0 10L& 0.000 - 3201) 0.014 ~ 0.008 25
.0 - 0.4 50:8 62.7 535 10.87 000 9800 0.005 0.096 35
LS - 0.4° 147 246 420 290 0.211 5400 0. 007 0. ﬂﬂB 25
i - 0.4 291 268 20.4 10.97 0.000 - il
Waler Quality of Anyang Ghong A-5t. 3
- opll 00 . COD{AR) BUD " HH4-H. NO2-N Coli-fors CON . - g Gauge -
5 (aS/cn) (ﬂsgl% ('8/]) (58/1) (lsff) (!8/1) (!30/%2 {WPX/100a1) (ng/l) . (mg/1) (Cllv!)]
[ FE T N 51] 8 82 I] 52 l] ? 40 0.108" - - - 58
SR2o- 0 3t 14003 2360 156.00 10:01. 0,735 - o 4
.07 - - Ld - 313220 7.9 1182 B.6I8 - - - 3
.5 - 1. 748 97 90 564 0,034 - . - - 41
8.6 1.0 L% 48171200 j12t0 843 - 1. - - - 189
700~ . 0.1 3.3 100.0 8.8 9.67 0.052 - o - 56
4 - 000 244 510G 260 -2.06. B.000 450 ¢ 0,000 -0.000 50
1 - 07 240 261 5%.5°11.61 0.800 1500 - 0.000 _0.000 50
1 - 0.2 295 516 70.5 12,59 0.022 .- - 50
12 - 28 180 185 .50.4 10.00 0.000 1800 . - - 50
ST 0.1 842 402 427 8.04 0.000 1800 - - 40
1.2 - 2.2 450 3.5 28.0 13.60. 0.034. - - - 43
(2 R 0.4 481 745 630 12.08 0.008 5400 - 9.000 0.000 35
0 - 4.2 48.1 86.B 57.0 10.87 0.691 :4000 - - 32
L0 - L8- B2l (465 471 1500 0.171 “4508 0.811  0.000 kll}
147 - 35 472 534 44.2° 1119 0.367 - o= Lo Y
L. - 24 34 30.0 39.0 11.83: 0.030 8200 0.000 0.000 23
7.5 - 25 2.6 160223 74 0030 .- .. - . - i1
2. - 21 150 8% 250 7.01 0.009. 4300 - 0.0z 6000 28
.6 - 0.1, 47.0 386 453 -3.55 0.028. - 7400 . 0.008 0.080 18
73 .- 0,8 100 46 340 269 0233 2800 0 0(15 13 {}!]U 12
Ly - 2.3 8.6 11§ 188 585 0.12§ - 14 -



Table 3. 1. 2-4

" bate

Jan,
Feb.
Har.
Apr.
Hay
- Jun.
Jul.

Jul,

Aug.
Sep.
Jep.

3,
22,
a0,
20,
28,
22,

5, 1990°

30,
25

22

. 22

.13,
. 26,
. 24,

Tten

1950
1950
1950
1999
1980
1999

1990

1990 -
19907
1990

1990

1980 -

1980

-1990
, 1981
- 1991 -

1991

1991 -
. 1091
1931°
1481

1991

. 1991
, 1681
, 1561
1981

Tabte 3.1.2-5

. Date

- Jark

- Har.
Apr.
Hay
Jun.
Jul.
Jul.

. hug
* Sep.

Sep. .

Qet.
Nov.
Hov.
Dec.
~Jan.
Jan.
Feb,

- Mar.
Har, .

Apr.
May
May

Item

3,
Feb. 22,
pol
2,
28,
22
5. 1990
30,
5,

1998
1999
1949
1880
199
1390

1930
1930

7,-1990

2z,
22,
13,
28,
24,

5
15,
. 5._

1950

1980 -
1990 -

1930
1990

1991

‘1891
1991

5, 1991

2,
29,
28!
31,

1941
1991

1991
1991
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. Water Quality of Anyang Chong, A-8%, 4

B COD(Mn) BOD : SS .. NH4-H NOZ-N Coll-form
(mS/cm) {mg/1

CN
(ms/l) (mg/l) (msll) (msli) (ws/l) (HPH/]UBnl) (mg/1)

)

L5

1 401 540 470 725 UUSlr -
.2 765 98.6 144.3 14.60 0.022 . -
L1 942 1360 423.3 18.90 0.036 -
B 45, 6.0 1234 0.026 -
.2 14.0 2_08 28.4 512 - 118
.0 35.5- 60.7 831 -12.06 0.0060 - - ‘
.0 242 730 180 2.05 0.000 . % 0.000
.3, 2.0 0120 21.¢ -9.78 0.000 1200 0.0GD
.4 3.0 26,6 566 11.58 0.012 .
20 146 257 10.87 0.000 2100 -
; Jd21 258 240 14.02 0.008 2500
.5
.2
. 2
L2
.1
L2
.4
.1
A
, B

LI A

3.4 470 26,4 17.90 0.021 7
50.1 37.0 44.0 1510 0.000 5400 *- 0. 0G0
561 99.2 528 12.98°0.000 - §4000 -
58.1 §7.¢ 641 19.57 0.26] 41[]0 0. 060
62.2 81.3 427 1548 - .
59.5 786 66,0 1124 0.034 5400 0. 000
5.1 663 29.83 15 -
60.1 57.0 88.0 1L.95 G.600 129[][! 0.02%
¢ 7.97 0.000 11806 0.623
1
6

481 46.8 .
598 0154 . 3100 ¢ 00{}5

_ 56.
240 12.0 84
0.5 469 4. _
Water Quality of Anyang Cheng, ASt 5

D0 COD(AY BOD S5 . NHAN NOZ-H Coli-form CH.
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pollutants are transported downstream along with the flow of the
river. '

EC, though only mneasured onee or twice, had very high values from
0.6 to 1.1 mS/cm'(mean : 0.86 wS/cm). Based on this it is supposed_
then that untreated waste water was emitted from the many industries
along the 11versides, especlally above the study area.

pH ranged from 6.7 ‘to 7.6 with an exceptionally high value of 8.6
“at A-St. 8 in June 22, when the discharge was quite larger than the
other occasions. Normally, 1t was neutral or weak alkaline.

COD(Mn) = concentration curve showed a'tendEncy”of being'ﬂidWer._in:
summer, from June to September, and increasing jgraduélly toward
winter. ‘The month when the peak of concentration was found = seemed
to be ‘little differentq every year. This :tendency “of . monthly . .
variation of COD(Mn) were found at all stations, with the 'few
exceptions at A-St. 4 and A-St. 7, which had slightly hlgher values
than others.

Except for the values at A-St.83 and A-St. 7, becausefthOSe 'Stations
are located on the mouth of the small branches, :COD(Mn) Was._1733- 7
'36.3 mg/l in summer and 58.5-76.0 mg/l in winter. . The veriances.
between the ‘stations were small but the concentration increased
" from the upper to the lower stream. o

A-St. 3 is 10cated on the mouth of Torim Chong, where the repairing
and construction of the sewer pipe was cempleted in January, 1991.
The completion of the construction work decreased the volume of
sewage, which contained quite high COD(Mn), infilowing into the river
much  decreased. This brought about a decrease In COD(MH],
especially after March, 1991. .

COD{Mn) of ' Anyang Chong was very high, however, these were ‘lower
than those obtained in 1984- 1987(100-250 mg/1). It seems that the
intercepting sewer system has been’ developed and the waste - water_
from the industries have been treated more carefully
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The wmonthly distribution pattern of BOD was similar to those of
COD(Mn),i.e. low BOD concentrations (10.5-32.1 mg/l) with high
discharge in the hotter season, August-September, and high BOD
{48.0-158.0 mg/l)} with low discharge in the colder season (Fig.
3.1.2-3). The range, however, of the variance of BOD was greater
‘than those of COD(Mn).

Higher values of BOD were obtained at A-St. 3 and A-St. 7. However,
like COD(Mn).'BOD at A-St. 3 decreased greatly after March, 1991.

BOD values were generally 1.5-2.0 times higher than COD{Mn) values
" at all stations, which {s usually found in sewage. The higher ratio
were found at A-S5t. 3 before the construction was completed, and the
‘water was the real sewage, and at A-5t. 7, where there is no sewer
system upper stream of Kaehwa Chong.

BOD obtained In 1984-1987 was 80—150 mg/1, which was higher than the
present value. Contrasted to this time, however, BOD/COD(Mn) were
usually lower than 1; which Is believed to result from the waste
water from industries having to be treated more efficiently than
before.

'S8 showed the similar patterns of monthly variation to BOD and
_COD(Mn). but héd irregularly high values on several occasions (13.9-
133.4 mg/l). 88 at A-St. 2 and A-St. 4 showed incredibly high
values -on Apr11'20:(578.3 mg/1 at A-St. 2 and 235.0 mg/1 "at A-St. -
4), while SS values at A-St. 5, A-St.6 and A-St. 7, on June 22,
_-fell_ within the middle range which was probably an effect of the
heavy rainfall three days before.

Compared to the COD(Mn) and BOD patterns, 88 values had 'no- clear
"pattern of being higher downstream than upstream.

The fluctuations of those three qualities mentioned above at A-St. 1
‘seemed - to be stabilized by the back water of Hang Gang, for the
variances of these values were smaller than the other stations.
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Fig. 3.1.2-3 Relation between Water Quallity and Diséharge of Anyang Chong
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