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Abstract

This study was carried out evaluating and analyzing the water quality in the two
streams during the dry season of 2002,

In the dry season, the discharging flow from the sewage treatment plants have a
bad effect on the water quality of the lower site of stream. The water quality
deteriorated, the concentration of Dissolved Oxygen decreased and Total Nitrogen
increased to the lower site along the stream.

From the view of the water qualities, it is needed to establish more sewage
treatment plants on the upper sites of Tan stream.

The results are as follows.

1. The flow ratio between the upper and lower site of Jungrang stream was very
high. (3.5--15.2) So that there are many difficulties in controling the water
quality of the lower site.

2. The pollutant load was simply computed multiplying the concentration by the
volume of the pollutant flow.

The authorities concerned with the sewage treatment have to recognize the
importance of reducing pollutant loads discharged from the sewage treatment
plants,

3. T-N concentration of the lower site showed higher than the upper site in the
Jungrang and Tan stream. At that time, the pollutant concentration of the
discharging flow from the sewage treatment plants showed higher than the upper
site in the Jungrang and Tan stream.
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~ 353 -



M

il

LELv_ =
W o E.ﬁ ~ ‘ﬂol OC ;.,___,_.,_ =
— °F ™ kg B o
= _ﬁo]_LuaoE,oo W omo T Go 0
= o Lo T e ® e o N
= = RS~ iL.oP_._M = TN s T !
= oo L= . e ~ o PG = a O MR
- T L - .|T7_\H_O,E o D =
RRPEE TE toiBs e L gl
A A A P d=nk e
B Ry BT B ; TR =T .
o A ﬂwo _Eo i R M«.ﬂ o B .tL kl_,O! - A.ﬂ/uu ‘_ILT %O o = & o ~ -
o me = W = g 5 —
zlmfw,__zmoﬂ.mmovwmm =y Nw & B e i
< Ao W 22 A B 2 iz} ,_ofmﬂﬂﬂ%ﬂ_,w oy s e A -
oy O oA A= W A o] asfi = o)
g < © W0 o e o B P x I
= T ___]20 R.,WLudl i | L _.A._
_z,_ﬂEE_ﬁ1L._M91L_; O ?@;&,d. . g
4o o ,_1,Hu_xw_r_a T B N K w0 o %O R E o) o
S L IS T S T i Mo wo = = o T sl i
92 5 fo: SIS T i, ol o - Mo R = o B e o IH)
X B ™A s B @WN o on & LR o nE
w95 p,ﬁ_ﬂpwﬂﬂ_ﬁwfﬂ_oﬂ gk oK ook, Ml % i P %w_l_ o X
, P g, e Cw L . Al — 5 ol -
_,y‘_%%u,h%ﬂjo,ﬂa =g B Mt ._M._m,xmo_LN.aomM@ o & T
%}ﬂﬂn%ﬂ%%ﬂﬂ ] Xl gk Ted T B I
L2 A %%Mwi}ﬂn 1 ,r_rwmanum:ﬁﬁ@] o W T e K o 5
o B AL oY G K < I ook — R of M & o=} - X <0 B
T T iﬂ.wﬂﬂimﬁ&ﬂ.ﬁ Y = P ok i =i mnMHﬂOUr,z__ h = mm o
W ®e oy T K 7oﬁ_ﬂwx ;g T A ol g O wa g £
prew AR A ~ g TTER TAEZ°=2T { W s
i e ~ K~ e a5 K KR !
o bk & oW ~ AR — = o)
o i o oF .I,_.A\L!O,AyAH_L 2 \IJ‘mM
Toam X 0w ol - KT @AW = o
T o o] C = X mr N I %o w=
PO B e DmElE IR
Mofo_iw_wuﬂ%\ﬁ o Hm_?z]oﬂﬁoﬂa%zw%ﬁ% A T of
—_— ¥ fy o il i s
SRT e o = mg$zwg@1%g%ﬁ teEE OPRLE
® O ome T X F b Zmom " ,mﬂoﬁiocjs% Ay o N T T
To ol =% ) ofF = Wy — <0 ] o|l O e o T o [ r
™ ° ]n_m: [ N~ i 7P N i~ GT H.;Adﬁ!fl; 8] U__ v e
%ﬂllixlu M e X2 oy OF = 5w B s W R T du
S, B L g woR No Y o 4 = x o PW LT o
QWAAT}EEﬂIE_ T do B K le,,lo_b]oﬁ_.ﬂt , &D]AT Lz_o i 22
w LTeonixgd W c_,w_rialﬁAm;o G Foa A
W E w_nUO_Axﬂm © 1 1,1}%3.1%o_%EﬂA ™2 gl e =
& Eﬂ%%mh_@ gy B e TR o B e Y w . B
_— K gy 08 ol ol oo o= Lo o o <0 —_ — N~ omr e B
ez o - = ) = 5 R | L 2
wAE_I4 ﬂwldll.i\q | ‘LI,LIMW_O__O }LE_ O .Mﬁ‘m_.n_ .m, O,d,A i L‘l\mwlll
Tk Yol W LW i __b_/zn,m;l,o;;am, T el T R gy T M
g o ) X - 1o — Mo B = TE T oo | “y 4r g —
w0 o T oo Loy X K o = 2N LB Eedol_h_ A N
— I R a1 e T = O R IR maila 5] ar ol o dw o kT
oy o o T Gl n PE ne o R po Noa ol = T om P 3 o
e | f L rr o il ‘) Mo i =0 7
T ool Tk w MRy mrR Ly N b@ﬂzvgw_nmz%kgmiufc i
o - o M e WoE M B S e 0 - g
; ool ome B oy o 0o o DT a oo =~ "2 o T
Mo 4 S PR ] 2 | 2 o_; _rL A e T (o W_Aro]_l,A e} S .LI.LI.MI
1 R Py ‘_IOJ_ —...H ...LI = of .mL o "MJ_ 1 o (IR o E ™ : ~ &I oF 3 z o) Mo =
e A o o 2wl o o r= g X i en Bon Ol = L T TR Rl o
~ A RN T — o 0 2B e Ko - T No AN~ JR L T g
W 104.,%3%%)1& CR W R L CERR U Sy ,ﬂ%ﬁ;@%ﬂxﬂ&&ﬁ
e 1 anwﬂa_u_cweﬂﬁhﬂm.@ehi i =) o R T =0 & P B
o md K O,_a .WFL o EG " Ny WH 17r0 = e ﬂ. UT _% m._,la T w j_,_ & .|.Ur_L = _l._ .M_._\l_ ol E _L_l AT O_:,_._ Of._._
! | = ﬂ.lu N )l
B ﬂﬂmm&ﬁ£WNﬂ%%hw¢;ﬂ@ﬂE@
_ nLEJ_/aol,tﬂrJr__oM ol o m 4 =
o =l T B <A
B E R W

- 354 -



|
il

e
Ho

715l A

+

A
1

AA AR e W

oo

bl e 45T s

3]

st vt

o
=

3

i

*
7

2 EFYUTI} B

A

ge] A

SR’

o

A

o 5

™
_.,_:__

B, AR o] Bo] Eol Hid

9.0

Fal S

o]

Lofe] AAZRE 3t

1394 A7

i

HEAI 4R A AAAE

i

3

36.5kmel &

of 4] 5]

0.

Tl = s
R T

3, o)

st

an

£
L

A

o]
=

A A@7A 9] A
19.38km, 2 WA 3 94k,

=
LTT

3.
H

7

o
[«]

oA 4=
= zkzk v

bz

A

MApE7)1A 2

A
a4

o},

zil

or 24

SEE

o
T

o] Aeol&=
288k,

=
=]

E
THH The AEAA el

T

= T8 R

o)
P

ek Aol AAE o

%3

AgAe)

QEEER

L= S
s 5

wEodA] £t TR YR

1Ho
ol

o

sk

plo
He

H

—_—

o

o

5
ﬂmo
A
o5
{4

Tolt

~

A
W

1o
=

%0

AMEAl T

k)

35.62kme]

=
1

I

2o
=

AA ]

2 @4 19136k, F9

12 230mTt =2

3]

o] dol= 8.32km,

A

s

+7 %‘2:’?’_ ZAd7t

h=)
=

i

v

W4 316. 2k,

= 441

3

__rL

]

4

[e]

2 uhe

HA 2L

b

2sb el Fo

=

]_

E1412147} 9]

Z9l

172 2l

£
e B

=18

1 4579)

Z

T
Hb

s

Eie]ell A Abzt

=

= =
HEs

ool 2] Fakir,
4ae e

Ha} S92z ol

He Ae] ek,

ol Ze] dztolriy],

@—_]‘_

ol

= Jo8 =



woT ER o
zp H — % o S z,.i:m iy G o w T g
] i ! ;O
e s il Mﬂ_l i i 2 ® MJ P i | 7 b L1-81-20
L ™ 4 5 |
= = oF = ! 0 m\ | |
1 B2l 0
oy & 1 & | | ; 7 PR
T o 2 | § | _—
...ﬂME E_‘m M mm ° = -2 i 50-11-20
; ™ o o
— | 212 EERIE
_l.l* = e 2 = i3] 120 120
e n T @] 80-01-20
= = ™ [
ok SEF
ey _l, v2-60-20
e i Ml R Q
= w.pl.o i ..M.‘ 3 ORE 04-80-20 w 01-60-20
= B & o D - h
I =] ._
O__.._ & m =1 7 £E-R0-E £2-80-20
o, S |
|.MO ﬂmo ~ [ .ﬁluu i w | m C1-90-20
W o & T o <
s A ] O ¢ 20
0 = i e | 0g-L0-20
O—H 2 iy oo B T =i _ i | si-e0-z0, 91-¢0-20
- %K Mol % 5 S o w _ -
S S |8
m - Bisn-al . §1-90-20
5 = m
— ) - Vo3l
T A o oI T = W =
1_,._._._ H_,_v_ W = Owr o | 1 1zs0-e0 it \g-c0-20
= g | =5 ! > _O e} o0
= 2 B0 ok N | | T |2 = =
‘ o~y Lo _H.L oy l H0-50-20 2 £0-50-20
4 <! _ = o =
~ TR o} =% , = s
= x i Ao | o~ £Z-k0-20 1} £2-20-20
L S S SN | N ! g |
.HAF qrn_ } J@M WM .ﬂ MUA. : m B0-H0320 ..m i B0-v0-20
2 H.E m.d, .—l—...r.w rrﬁ \ﬁlw._—l_” 7 0 _ 92-00-20 m o
‘,LA_lL = Gt il % =0 ﬁ m | Tnm 9Z-E0-20
A ‘,.& T T s 4 5 m 218020 B Zu-00-20
s 7,0 = & o) R . _ . = o 92-20-20 = { , 7 32-20-20
G S = R =) | ool = w 3
0 ﬂwﬂ o ﬂ_Al oo = e | o) Q edbeld < i B ci-e0-c0
=< Lf =] ‘,._M,_v‘ _ZL .Jm \,I;WL * i s 2-10-20 W M _ m
_A.._ nH it .W_WL NN L m 62-10-20 ) | L 621020
.,I:_I_ i ™ A _..i f = = | <H
WmONK R E T 8 ]| {sroeao
[N MMM .._Al 3 ﬁﬂ M W 7 m m * e m ‘nww 0-10-20
p: il : . - 10z
m.T B 0% T W I WIH e =5 S o o e o o o= o2 o= o= = I 5 o @ om
B oy e B L Ok e ' e o s & BEE BEE
0 o SO e] 11,.0 )] oF R S . & =
\H_,muplﬁ_g_oma i} e 888° = P2 3 et
= ol o ™ 2o o D o F & b b i
A w8 ol Ho =k Ak B = ’

2002 yeaar

- 356 -

Fig. 3. Stream flow on the Jungrang Bridge(2002).
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Table 1. Stream Flow near the sewage treatment plant (Unit : 1000m'/day)

Stream Site May(2001)  Aug{2001) Dec(2001)  Mar(2002) May(2002)  Aug(2002)
Up-stream 162 592 134 221 301 816
Discharge(up) 1495 1658 1487 1524 1327 1560

Jungrang Discharge(down) 450 473 411 504 474 486
Down-stream 2107 2723 2032 2249 2102 2862
Flow rate 13.0 4.6 15.2 10.2 7.0 3.5
Up-stream 937 1030 593 730 942 1123
Discharge(up) 422 528 413 410 443 523

Tan Discharge(down) 418 503 411 446 450 539
Down-stream 1777 2061 1417 1586 1835 2235
Flow rate 1.9 2.0 2.4 2.2 1.9 2.0
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Table 2. Variation of pollutant load (Organic and Suspended material)(2002) (Unit : ton/day)

Item stream  month up stream load discharging load(up) discharging load(down) down stream load
Mar 2.21 35.20 10.87 47.38
Jungrang .. 1.05 5.04 171 7.99
oL T Mar 5.37 3.75 5.07 18.23
May 3.11 2.17 4.46 14.68
) Mar 2.34 25.30 T.77 37.79
- Jungrang .. 2.80 14.34 493 2354
Tan Mar 8.61 4.55 5.18 lh’.?(]
May 8.85 4.70 5.00 17.80
) Mar 3.32 40,69 5.55 50.62
- Jungrang g, 2.50 14.60 3.98 13.03
Tan Mar 24.31 2.46 1.79 11.10
- _ May 11.30 1.33 0.99 13.58
Table 3. Concentration of water pollutants near the sewage treatment plants(2002)
-— | .Jungrangjh'eam - Tan sFream Unit
up _ discharge(up) discharge(down) down up discharge(up) discharge(down) down
Mar 10.0 23.1 21.5 21.1 74 9.2 11.4 11.5
BOD' sy 33 38 3.6 3.8 33 49 9.9 8.0
coD Mar 10.6 16.6 154 16.8 11.8 11.1 11.6 11.6
May 9.3 10.8 10.4 11.2 94 10.6 11.1 9.7
ag Mar 15.0 26.7 11.0 22.5 333 6.0 4.0 7.0
o May 8.3 11.0 8.4 6.2 12.0 3.0 2:2 7.4 mg/t
T-N Mar 19.488 24.768 27.072 25.920  15.552 24.144 29.040 37.200
' May 15.456 23.040 29,184 22,416 13.968 22.272 31.200 27.024
T-p Mar (.888 1.104 0.845 1.382 0.562 1.056 1.123 1.349
May 0.840 1.402 1.550 1.656 1.142 0.278 0.206 0.350
DO Mar 10.4 7.6 6.8 3.6 7.0 7.4 8.0 9.5
May 10.2 5.8 6.0 4.0 9.6 h.6 6.4 4.2
Conduc Mar 679 627 658 648 536 643 673 651 »
~tivity May 591 650 624 693 527 670 680 gr3 /N
Mar 8.0 7.5 7.4 i 7:5 T2 7.4 T-5
PH  May 74 75 7.4 7.4 7.3 7.3 7.5 7.4
g Mar 0.26 0.24 0.42 0.29 0.98 0.12 0.12 0.25 g
ABS ” - § _ - ) mg/ ¢
AP May 0,07 0.07 . 0.06 0.08  0.05 0.0 0.13 0.06
e Buc am Mdischarging Odown s T
4000

Mar

May

Jungrang

M ar May

Jungrang

Fig. 4. Variation of pollutant load (Organic and Suspended material).

= .Jo8 =




Table 4. Variation of pollutant load (T-N and T-P) (2002) (Unit : ton/day)

up stream digcharging discharging down stream
Item stream month ) ; 5
load load(up) load(down) load
Mar 4.31 37.74 13.66 58.31
Jungrang - . -
i May 4.65 30.58 13.84 47.12
i 4 Mar 11.35 9.90 12.96 59.01
an
May 13.15 9.87 14.06 49.60
Mar 0.20 1.68 0.43 3004
Jungrang _ ~
Top May 0.25 1.86 0.73 3.48
Mar 0.41 0.43 (.50 2.14
Tan )
May 1.08 0.12 0.09 0.64 -
a T_ B:IEC'\E';-“: Bd“z:n ream
.00 - —
60.00
50.00
0.00
ton/day
30.00
0.00 —
0.00 — | . R
Mar May Mar May
Jungrang Tan
T-p
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