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Kirana Somsook 2013: The Study of Khlong Saen Saep Water Quality and Improvement Guideline
with Use of MIKE 11 Model. Master of Engineering (Water Resources Engineering), Major Field:
Water Resources Engineering, Department of Water Resources Engineering. Thesis Advisor:

Mrs. Sitang Pilailar, D.Eng. 104 pages.

This study aims to evaluate factors that affect the water quality in Khong Saen Saep. The BOD
parameter is specified as the representative of the water contamination and the dirtiness of the discharged
wastewater from nearby communities, with consideration of current population number and the forecasted
population of the next decade. Finally, in order to improve Khlong Saen Saep water quality to better category
of surface water (DO > 2 mg/l and BOD < 4 mg/l), the practical guideline is suggested based on the simulation
result from MIKE 11 mathematical model; MIKE 11 HD (Hydrodynamic Module), MIKE 11 AD (Advection-
Dispersion Module) and MIKE 11 ECO Lab (Water Quality Module) modules. The DO and BOD parameters
of the water along the study area, which is about 14.5 kilometers from Ban Chan Regulator to Khlong Tan
Regulator, have been calculated with hydraulics and water quality input data, during May to November, 2010

from BMA.

Since the calibration and verification processes of all sub modules show good agreement with the
observed data. Then, the BOD concentration of sewerage from communities along the canal has been evaluated
and confirmed the value of 120 mg/l. This value has been applied in Khlong Saen Saep self-purification
assessment in various case studies. It has been found that if there is any wastewater spill at the upstream of the
canal once, with BOD concentration of 50 mg/l, the canal can naturally self-purify itself in 15 days and 27 days
in the case that the spillage continues for 10 days at the upstream section. However, in the case of side flow and
seven tributaries are concerned, the canal self-purification of the case 1 spillage and 10 days continual spillage
are 16 days and 30 days, respectively. Furthermore, the water quality improvement guidelines have been
suggested based on the simulation result. In order to keep BOD concentration of the canal to be less than 4
mg/l and DO greater than 2 mg/l, the BOD concentration of discharged wastewater should be reduce from 120
mg/1 to be 48 mg/1 (60% decrease) for current condition of population and reduce from 120 mg/1 to be 36 mg/1
(70% decrease) for the condition of next 10 year population increment. However, in this study, the riverbed
sediment has not been concerned, although it would influent the water quality and self-purification period.
Therefore, the sediment issue should be considered and involved for fulfillment of further research in the

future.
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. A a 4 . . YR o I 9 v A Aa W

Equation) Taen39130 1agnN15 AT I1ZH (Analytical Solution) ¢ 3931t udesodeITIFIA A

. . 2 d 9 a 9 o ' an A a '
(Numerical Technique) Futlunis Immaiataztonruan1g 1agdsmMsuivaienuy 1¥u

T uviavivle$i1sus (Finite Difference) 130 19 TUMdamuN (Finite Element) 15/ 1@wu

an /A 4 S Qdd‘ o o [
35 W Tusianies s us Wudsnaiusomidinouvesaunsausums

' { ' ° < ! . .. . 2 °
Tvalingh Tasmsuiamsmudneeniuyiaq (Discrimination)  HAIUTUAITAIUININ



35

A v ' ° 1w A a 9 ' I A A an s a3
YALTNAY (n3sun) Llagﬂ']u’)ﬂlﬂ']ﬂﬂulﬂliﬂﬂc] NacUDY Iﬂﬂll‘ﬂ\iﬂ'ﬂﬂ!ﬂju 3197 A9 ITATLINIA
an =

A A .. an g Aaa .. anAa Aaa ..

95060 (Characteristic) I5:9NWATN (Explicit) LASITOUWATN (Implicit) ITNITIHAIUILAD
N1V HIauNAnUAReu luan 1 WiFuAY (Initial Condition) LA EAINVDLIVA (Boundary
Condition) NUUBUIAUD

9

' P ' v ]
msnﬁ 3 ﬁiJ‘]J'§$ﬁ‘l/l‘ﬁﬂ’JﬁJGU?:‘llﬁg‘l?l‘l/lﬂ\iaWHT’lJﬂ\i‘V]'NUH‘}J@

Y g
¥UAN19U 1A W1l5£ANTANNVGUTE Manning’s n
=
ABUNTA 0.012
AADIAA 0.014
=) a =
AADIAANDUNT AL UNIIT & 0.020
AADIAIANDUNTALULLUTITUA 0.023
Y
NUN 0.033
y a
NNUIFTTUHIA
I
L PR GG TG B NGER. 0.030
& 2
AaoIaLe19 Lazitlunaonafe) 0.040
dy A v A 1
ARDINANYINIFNY Hazviguile 0.050
W Tdvumniu vaztimnou 11y 0.100

131: Chow (1959)
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1) MIMUUANIA

o a A a aa I ) '
MIMUUANTANNITNMIBUNATIN (Tmplicit) 1TUMIMUUAFATZIHIN

AUNUINNI WA TNV LIVALU (Upstream Boundary) @0 MU8LUAA1 (Downstream

R C o s 3 o o . X y
Boundary) tWafuiamszAuN wiodsuanihvenianlszunadmiay dssneudieya
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[ 2
(Linear Variation) 1agN35n1515uaimasaumsn (23) uag (24) aall
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At
C =(v+ed) 2L <10-15 (23)
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A <3 A Y o 1 A =
110 v o= ANYGARAYVDIHUINA (IUATADIUIN)
d = anuanms lamae (uas)
¢t =  namuua Qun)
x = 3%8¥MNUA (Space Step)
¢ = usaliuaravedlan (Wasaedni’)
Velocity Criteria
VAL
—<1-2 (24)
Ax

2) MIMUIUNIA (Grid Computation)

MIMUIUNTATIMTULVVIIa0I MIKE 11 9219795011 Abbott 11z
Lonescu  H9WAHINTMUIUATANLAAIAIAIN Center 6 point Abbott AININN 12 W50

= 1 tﬂ' Y o d'
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37

50  oh
o o ! @)

MnauMs A Q HanuFuRUsAUsZozN x tiouAFUMIHIAT 4 NgA

s < Yo A
quaﬂmmmﬁmmmmumw"lﬂmmwm 14

. . r TIMESTEP
! ] I
- b 5 -
e - — - — - i--=-=-—=- Al - — n#d
— - A - Tmae
~ . - -~
| “ | - 1
. s
| A g 1
v S .
— RN — —= e | __—TLe N 1/2 Al
. /+' CENTERPOINT .
I 7 I
» / " \ ]
I - I ~ |
- S .
- e
. - A ~ - —~
S T | SN A i M E e §_E T Hlr . — oo

WA 14 Center 6 point Abbot Scheme

#31: DHI (2011)

[

d‘ a o o'd‘ [ [ d' dy
mawmimmuwuﬁmgiunm n+ 1/2 a3a@uN1IN (26) Lag (27) A9

1 n+ n 1 n+ n

aQ E(Q]Jrll + Qj+1) _E(Qj—ll + Qj—l)
— = (26)
ox A2x,

o W —n"

_Q ~ M (27)

Oh At

Lﬁa b Gluaumiﬁ (25) mmmﬂizmm"lﬁ’mﬂﬁumiﬁ (28)
_ AO,j + AO,j+l (28)

b
24,



38

Y

A A Aa ' a2 [
o A = WUNKWITSUINYANTA j-1 NU j
¥

0./

4, = NUNAITZUINRANTAj N j+]
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4.2.1 13N (Advective or Convective Transport)
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3) AFUNT AT (Longitudinal Dispersion)
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= T908MSUNTNTZY (Dispersion Factor)
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7 AaMWIN ma Hniw
) — dszian | dszian | dszan | Uszan | dszian
ana
1 2 3 4 5
1| & ndw wagse - 5 5 5 5 -
(Coloir Odour
and Taste)
2 | qungil © o 5 5 5 5 -
(Temperature)
3 | anudunsa - 5 50-9.0 | 5.0-9.0 | 5.0-9.0 -
1azA (pH)
4 | eon®auazale | P20 | wn./a.(mg/l) 5 6.0 4.0 2.0 -
(DO)”
5 | 1170 (BOD) P80 | WN./A.(mg/l) 5 1.5 2.0 4.0 -
6 | wupnisengula | P8O GIAH i 5,000 | 20,000 - -
arlourtanue 1Bu/10040.
(Total Coliform (MPN/100
Bacteria) ml)
7 | wuanenguil P30 D, 5 1,000 4,000 - -
Tnalesy 1Bu/1004a.
(Fecal Coliform (MPN/100
Bacteria) ml)
8 | Twasa (NO,) un./a. (mg/)) 5 5.0 5.0 5.0 -
Tunine
TuTasu
9 | wonTuiiy (NH,) un./a. (mg/l) B 0.5 0.5 0.5 -
Tununeg
Tulasu
10 | Wuoa (Phenols) un./a. (mg/l) i} 0.005 0.005 0.005 -
11 | nodad (Cu) un./a. (mg/) 5 0.1 0.1 0.1 -
12 | diana (Ni) un./a. (mg/l) 5 0.1 0.1 0.1 -
13 | unamild (Mn) un./a. (mg/l) 5 1.0 1.0 1.0 -
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15 | upnaiiow (Cd) un./a. (mg/l) i} 0.005* 0.005* 0.005* -
0.05%* 0.05%* 0.05%* -
16 | Tallouwstiadn un./a. (mg/l) 5 0.05 0.05 0.05 -
¥ udun
(Cr Hexavalent)
17 | Az (Pb) un./a. (mg/) 5 0.05 0.05 0.05 -
18 | Alsontavue un./a. (mg/) 5 0.002 0.002 0.002 -
(Total Hg)
19 | MIny (As) un./a. (mg/l) i 0.01 0.01 0.01 -
20 | lyen'lug un./a. (mg/) 5 0.005 0.005 0.005 -
(Cyanide)
21 | AuduanInsed
(Radioactivity) SIGRIGIGE )i} 0.1 0.1 0.1 -
- mSeauean AvITa/A. 5 1.0 1.0 1.0 -
(Alpha)
- mMSemuM
(Beta)
22 | asandng un./a. (mg/l) 5 0.05 0.05 0.05 -
uazdaswiiall
ARBTUNILA
(Total
Organochlorine
Pesticides)
23 | #a# (DDT) luTnsnsw/ 5 1.0 1.0 1.0 -
a.
24 | Teoyaoarh Tulasnsu/ 5 0.02 0.02 0.02 -
(Alpha-BHC) a.
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