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Abstract

Project Code : RDG5430005
Project Title : Participatory Management Planning for Water Security in Nakhon Pathom Province.
Investigators : Ngaingam Prajuabwan1, Nonglak Lekrungroenggid1, Wisuwat Taesombat 1,
Seksan Mathulaprangsan 1, Chuphan Chompuchan 1, Nutchana Puangthong2
1 Faculty of Engineering at Kamphaeng Sean, Kasetsart University
? Faculty of Agriculture at Kamphaeng Sean, Kasetsart University
email address : wlwpjw@gmail.com

Project Duration :May 2011 — September 2012

The research project of Participatory Management Planning for Water Security in Nakhon Pathom
Province has the aim to respond to the Local Agenda 21( LA 21) and also resolve the limit of
the government mechanism with the following problem statement, There will be the learning of local
people to prepare information are required to produce a water resources management plan and how to
lead to real operation? ” The objectives of this research project are the development of the academic
knowledge to support the participatory water resources management planning both provincial level and
local administration organization level.

The resulting development of academic knowledge is composed of 1. Top-Bottom Linkage
development which is the development of team work in all level of particular local area (Area-Based
Collaborative Team; ABCT), including local sub-district area, district and province. 2. The social and
cultural studies in water resource management in Nakhon Pathom demonstrated that the people have
closed relationship with Tha Chin river since the past. Lifestyle, occupation, society and village
establishment are all relevant to the river and water. At present, the relationship of people and river are
still remain but there are some dynamically change in their daily life. 3. The using of MIKE 11 to simulate
the quality of water in Tha Chin river. Finally, 4. The analysis of the amount of aquatic weeds via video
picture with OpenCV.

The participatory water resources management planning both provincial level and local
administration organization level have the concept according to the act of parliament and the royal decree
in province administration in which they composed of Development Model, Area-Based Approaches,
Governance Model, Collaboration/Join-up Government. The research methodology will focus mainly on
the Community-Based Research, in which there are 3 principles including, 1. the problems belong to the
villager. 2. Villager are the participative researchers. 3. There are real experiments and based on Area-
Based Collaborative Research. The essential core of the development are sustainable development which

originated from the variety of choices for development and emphasize the importance of local area.
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The participatory water resources management planning, The ABCT team work in provincial level
are the research and development network of “The integration for the water resources security in Nakhon
Pathom province” . This network is linked to the former structural administration, which is the committee
of compilation and performance appraisal for the quality of environment management in province. The
ABCT team work in district level are “The network of integration for area-based development in
Kamphaengsaen district” in which it is linked to the former structural administration; the committee of
integrative district administration.

The study in 13 sub-district area, The participatory water resources management planning are
divided into 5 categories as the following, 1. The amount of water. 2. The quality of water. 3. Aquatic
weeds. 4. Flood disaster. 5. The worth of river. In each community, there are villager researcher including,
the officer from municipal government office and the community member. The learning process of the
local villager researcher are composed of the following 9 steps, 1.Team work development.
2. The problems for research investigation. 3. The research planning and designing 4. The primary survey.
5. The comprehension with the stakeholders. 6. The practice in information collection with participatory.
7.Information management. 8. The advantage of information. 9. After action Review / collective learning.

The resulting knowledge analysis and synthesis which bases on experience in 13 sub-district area
demonstrated that “the security of water resource in Nakhon Pathom province” might have the meaning
cover all over 106 sub-district in the whole province. This meaning is considered with the activity that
consistent with the strategy of provincial development in order to be in the equilibrium between
3 dimensions e.g. 1.Economics, 2.Social and culture, 3.Environment. Then, the encouragement of learning
of people in each area is established, to have ability to evaluate that which development activity is
appropriate with particular area. This is the learning study that converts the problems in those areas
to be the intellect with the research process.

Therefore, the solution of this research problem is to convince people in the local area set up the
process of learning and then lead to be the cleverness via the research process by themselves. The
occurred knowledge must be managed and remain until it becomes the intelligence of locality about water
resource in all 5 categories e.g. 1. Amount of water, 2. Quality of water, 3. Aquatic weeds, 4. Flood
disaster 5. The worth of river. There must be local mentor or external mentor help the villager to carry on
their own research, in which the mentor must have ability to be lecturer or expert to conduct villager setup
the plan of water resource management with integration in their local area. Moreover, there must be
participation of people from 3 different cultural organization (community, locality, government office) in
which they have their own different strong point. This collaboration is executed with external scholar who

work together with friendship.
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feeg o phosphate ed solid
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g A B A B A B A B A B A B A B A B A B A B A B A B A B
1hnaaeansgen THA.60 TC.17 3 7.42 7.56 4.34 5.55 41.3 31.36 82.0 79.5 0.273 0.229 0.212 0.190 4.69 3.42 3.28 2.39 n.d. 0.72 358 280 38 15 27 23 1250 750
1ude (o)
1hnnavansgen THA.60 TC.17 3 7.41 7.54 4.30 5.65 4596 | 33.30 88.5 85.5 0.239 | 0.182 | 0.176 | 0.150 3.46 2.83 242 2.01 n.d. 1.01 330 288 31 24 31 26 1000 250
1fude (naa)
1hnnavansgen THA.60 TC.17 3 7.45 7.54 4.25 570 | 4423 | 41.04 86.5 84.0 0.265 | 0.195 | 0.200 | 0.163 5.49 3.44 3.83 238 n.d. 0.83 369 308 42 38 31 22 1000 750
1fude (1)
mu (“IsleEJ) THA.118 | TC.13 4 7.54 7.61 3.00 5.50 56.85 | 48.79 99.1 94.5 0.630 | 0.320 | 0.489 | 0.263 8.15 5.19 5.70 3.79 n.d. 2.44 429 392 45 31 23 16 2750 2150
mmn (NaN) THA.118 | TC.13 4 7.50 7.48 2.90 5.60 | 5541 29.43 98.4 85.5 0.455 | 0.184 | 0.323 0.150 6.19 5.77 433 3.90 n.d. 2.72 410 356 51 25 26 19 2000 1500
M @) FQ‘JQ THA.118 | TC.13 4 7.53 7.47 2.95 540 | 56.04 | 21.68 98.3 88.5 0.531 0.371 0.438 0.310 7.43 5.66 5.24 3.62 n.d. 2.36 458 369 47 24 22 21 2500 2150
aan
madhamile (“131’18) THA.148 | TC.10 4 7.21 7.50 3.30 5.60 | 43.88 33.30 94.5 93.0 0.286 | 0.216 | 0.217 | 0.175 6.66 5.11 4.62 3.77 n.d. 0.34 370 304 21 8 32 29 2000 1500
1etamile THA.148 | TC.10 4 7.19 7.49 345 5.60 | 42.01 46.85 95.2 94.5 0.281 0.121 0.204 | 0.100 | 6.49 4.61 4.30 3.26 n.d. 0.47 326 279 13 8 35 33 1750 1000
(naN)
uathamile () THA.148 | TC.10 4 7.18 7.73 3.50 5.40 | 43.27 | 41.04 95.3 94.5 0.301 0.252 | 0.236 | 0.205 6.63 4.74 4.45 3.29 n.d. 0.32 358 330 22 13 36 31 2150 1500
wasguhidu 59 2-4 2-4 hifmua Tifmiua hifmiua hifmua 05 5 hiifmua i Tifmiua 4000
Mrua
LAl (9

A = nquda asrviaiilo 14 unsAY 2555
B = ggivain asiaiaiie 21 A9 2554

n.d. = deswnau lieunsaasranyld
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IERIRVIREY
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] 1 4 @ o !
azmueuum luan 9.4 9.561m 290 TC27 MIUADUUY
L} SO‘ 4 s 1
azvuduii 0. um 9. Foum 275 TC26 MIUADUVY
1 901 a 1
ALV DIANDIUNUIY 2. GNTTUT TC25.1 MIUADUUY
1 %.‘ 1
Azvuduii 0. 8 WYn V. gNITULS 237 TC25 MIUADUVY
£ A = 1A
U32932118 TNTNIZe 0.1099 2.GNITUIY3 202 TC23 MIUADUVY
9 A = A = 1A
MYDIgNITUT 0.1UD 9. qNITULT 190 TC22 |  WMAUABUNAN
Idhnaasanszeussae o.dosfitios 2.qussmys 140 TC17 | WMIUABUNAN
ALWIUVIAY 0. 11aY 2. UATU g 118 TC15 | WIAUABUNAN
' v '
11nAaeWATaA 0.39818 9.UAIVBAT 9.uATTY 84 MSC MIUADUNAY
4 o 1
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Y A v A [ 1
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Y o A @ 9 ' ] [ 1
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m31ai 12 Tymmdndnuamihhniiu
amid DO BOD | Ammonia Total Feacal Jeyriwazauvie
(TP) Coliform Coliform
(mg/L) MPN/100mL
wiihh3unewuy
TC27 AZWIUA I 6.8 13
Tuad a.Foum
TC25 Azmg i 321
I VGNITUYS
TC23 ssgazieihing 2.5 90,000 28,000
NIZH 2. GNITTULI
AR uA UL 321-4.69 | 1.7-25 | 02-13 | 500-90,000 170 -
28,000

IR gIIEh >6 <15 <0.5 <5000 <1000
5210 2 @)
naafnasgIuImaai >4 <2 <0.5 <20000 <4000
Usz1am 3 (Wold)
iR uneunans
TC22 Morilosgwssan)s 3.9 22 416,150 240,375 | yuwu
0103 V. gNITUS
TC17 1d1hnaaeanszen 2.02
Tude o.apsiiiies 1.
LUERRNTE
mAvi I uABLNAT 2.02-3.05 | 1.9-2.5 1,300 - 500- | quanisuhinsasnssu

1,600,000 | 900,000 | (vhiugns arundaelsl

mstnziasada i
naafnasgIuImani >2 <4 <0.5
szian 4 (FeuTngw) (TC
17-TC 25.1)
MSC 1naaesumaian ﬁwﬁwmwwimm
A 37010 0.un5Fors anlinga
v.unslgu
BIC 11nnananddymn 6.4 1,700,000 | 1,700,000 ﬁwﬁyamnﬁgmu ag
9.UATFAT 9.uAT g vhsugnstinnuanilsn
g
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nmwmﬁymﬁwﬁw)
HAZMIAYATINNTTY
TC10 Fauamile 23-46 | (0.1-
0.8 WNI U 2. UATTN 0.5)
TC09 nihiafiouda thu | 1.83 4.6 0.1- | 4081500 | 892,075 | aswiiufunazvesya
mIvy o.aWnI 0.5) og
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nnnurnasgaamnssuniiga anluiesaz 60.5 y09aun ldun guau msmzi@esdaith uay
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vhsugns-ila awdey Faldnnranmsanenlull w.a. 2551 vesnsunruguuaiy azNaM AN
Tud) w.et. 2552 veedninaudwadonniai 5 aaaaslunini 23 uaz 24 Ay Feagln

Y A [ 1A 1Y A 1 Id v W
ﬂ?uT’mmmﬂmuﬁlmyﬂﬁaml,mm1/1mummmmmﬂgw%uL‘]Juauﬂml,iﬂ

A13197 18 M3lszanafsuad leannuraunyasnssy 1 w.a. 2554-2555

1) vhiuny vaziila

arida 21N Hy (F) e () ilaq (nn./TM)
ANTIUYS v1aah 14,960 390,100 515
ATUT 4,930 2,980 120
ADUIAY 4,987 7,899 123
ANUINU LY 1,590 61,184 63
o4 31,550 76,000 788
viuoana oy 5,000 3,000 121
AN 5,400 5,750 132
Aiszau 24,098 17,250 585
anainfod 25,900 228,200 713
gnoq 44,650 34,230 1,085
U1l STRNIE AT 31,250 1,500,320 1,350
ADUAY 22,411 64,265 564
UL 100,550 20,472 2,421
iiq 1,124,765 520,200 27,202
ATV 73,000 200,000 1,832
AWUNTIY 193,264 11,181 4,643
aynsenas i 1,120 3,780 28
NTENUIUY 795 10,550 23
1194 1,400 232,500 127
FINGNIIUYS 163,065 826,593 4,245 (10.0%)
samunsga 1,545,240 2,316,438 38,012 (89.6%)
FINTYNITANT 3,315 246,830 178 (0.4%)
sanun 1,711,620 3,389,861 42,435 (100%)
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A1319% 18 M3tszanalsuaiiTeannuraunyasnssy 3 w.a. 2554-2555 (a9)

A
2) mangineadaiin (Ua1 wagda)

Fanida 81N dar mhi) fa (vh3w) iled (nn./ 1)
ANTIUYS veanh 471 - 618
AT 300 - 393
ABUIIAG 257 - 337
ANUNUINDIY 300 - 393
1o 642 - 842
WupIna Loy 300 - 393
AN 257 - 337
Aitlsziu 342 - 449
ansiiiea 642 - 842
GYGN 685 - 899
uasilyu STRETYH] 369 - 484
ADUAN 142 - 186
AW Y 510 - 670
1394 765 - 1,005
UATVOAT 425 - 558
AUNIT Y 510 - 670
aynsenas U 1,245 863 1,823
NITNUIUY 1,681 1,941 2,630
1ing 3,299 3,810 5,163
FINGNIIMYS 4,196 0 5,503 (29%)
sauunslgu 2,721 0 3,573 (19%)
FINAYNIANT 6,225 6,614 9,616 (51%)
‘i’JNflleﬂNﬂ 13,142 6,614 18,692 (100%)

-82 -



. . p
MIINALTAMsUYTa I Iien U T SauaT gy T Isontuauysel

M3190 19 MavszmnatSunad Toaluuvasyurn 1 e 2554-2555

I Ta SN Uszrns Dol unriasyusu
(a) (PN./IM)
ANIIUY3 1191)ah 79,151 1,979.78
ATUT4 61,770 1,544.25
ABUIAL 39,830 996.75
ANUINUNLIY 72,946 1,823.65
1o 120,445 3,011.13
WU oy 42,429 1,060.73
AWYN 54,801 1,370.03
fitlsziu 59,055 1,476.38
SORITIVOR 110,301 2,757.53
RMGN 110,436 2,760.9
uasilyu STRRITAY 79,305 1,982.63
ADUQY 33,616 840.4
AW U 110,380 2,759.5
1o 189,301 4,732.52
UATVOAT 95,077 2,376.9
AUNTIY 146,943 3,673.58
WNsUUNA 33,654 841.35
Aynsenas Ui 75,619 1,890.48
NTENULLY 88,632 2215.8
1199 170,127 425318
FINGNITIUYS 751,164 18,781 (42%)
samunsga 688,276 17,207 (39%)
SINAYNTAINS 334,378 8,359 (19%)
sanun 1,773,818 44,347 (100%)
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M3190 20 MatsznaSnad Teannunasgaaringsy 1 w.el. 2554-2555

I Ta SN Dledlunriasgaanvinssu
(PN./IYN)
A0 FUUN 3
ANTIUYS e 431 581 1,012
AN 15 11,796 11,811
ADUNAY 32 51 83
ANUNUINUIY 117 120 237
SN 332 575 907
WuoIna oy 5 8 13
AN 11,495 11,519 23,014
Aitlszau 71 222 293
SORITIVCR 80 122 202
9N04 155 5,823 5,978
U1l STRNIIT] 429 1,111 1,540
ADUAN 104 137 241
AW U 12 67 79
LN 1,243 1,173 2,416
UATTOAT 282 3,055 3,337
AUNIIY 6,931 44,146 54,077
Aynsenas Muuin 2 104 106
NTENULLUY 9,037 7,881 16,918
1o 3,619 35,730 39,349
FINGNITUY3 12,733 30,817 43,550 (27%)
‘i’JN‘NﬂﬁJQN 9,001 49,689 61,690 (38%)
FINAYNIAINT 12,658 43,715 56,373 (35%)
sanun 34,392 124,221 161,613 (100%)
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[l
= 1 A

aseh 21 agdiSuaninden InaasguinihniSuuedd) w.e. 2554-2555

2 [

Wi Psmnanindeilvaasgualiinmadu (nn./3u)
d I dw v d :’
YUY ANTHNIIN ‘I/‘hi%»lt]ﬂi-!‘]]ﬂ INIZLRAaNIUN PREY
VGNITNIYT 18,781 43,550 4,245 5,503 72,079
2.uATUgY 17,207 61,690 38,012 3,573 120,482
VAYNIAINT 8,359 56,373 178 9,616 74,526
39U 44,347 161,613 42,435 18,692 267,087
&’ 4’ Z = d' \J | : 1 A v
NWUN ﬂ%mmmzaﬂﬂ"lﬁamgzmmmw (30810)
d I a2 v do
TUTY gamwinssn  whingnsla  wziEwsdani 33U
VLGNITULYI 26.1 60.4 5.9 7.6 100.0
DRIGERIEEY 14.3 512 31.5 3.0 100.0
VAYNIAINT 11.2 75.6 0.2 12.9 100.0
39U 16.6 60.5 15.9 7.0 100.0

VnTeyuwU 82 % (15,206.50kg. BOD/day)
vudevhiugns 16 % (4,818.31kg BOD/day)

IMNZIAE9TA I 2 % (594.64kg BOD/day)

UNTOGUBU 30 % (5,563.35kg. BOD/day)

°

vndevhsugns 53 % (15,960.66kg. BOD/day)

218903101 17 % (5,054.43keg BOD/day)

UNTOYUBU 52 % (9,643.15kg. BOD/day)
Wudevhiugns 14 % (4,216.02kg BOD/day)
W21989dR 3101 28 % (8,324.94kg BOD/day)

UNTeRAAMNTIN 6 % (1,588kg. BOD/day)

H [ 1 %‘ [
M 23 AlszanansunadTedluguimauvedtl w.a. 2551

- a 3’./ I ' A
NN NTUNIUANVANY (2551) Ninuailununage
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Ed
°

UUTeRUBY 82 % (5,505kg. BOD/day)

o

wndevhiSugns 16 % (1,106kg.BOD/day)

MN2189dA 3101 2 % (184kg. BOD/day)

oe

WUToRUBY 30 % (11,630kg. BOD/day)
WnFevhsugns 53 % (20,243kg. BOD/day)
Mz@eeda i 17 % (6,540kg. BOD/day)

W UTQAA NIV 0.001% (37kg. BOD/day)

e

°

WUTeRUBY 52 % (13,278kg. BOD/day)

oe

WnFevhsugns 14 % (3,646kg BOD/day)
MN21a8adn 3101 28 % (7,250kg. BOD/day)

UUTRAAMNITN 6 % (1,551kg. BOD/day)

H [ 1 %,’ ]
M 24 anlszananSunatiTealuguihmauvest) w.a. 2552

e 9 v 2 Y =~ 2 I ' =
N : AIUNNUAIIAADUNIAN 5 (2552) ninuatlununge
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132 MIIUU a0 IWINURINTNMAUAIMNIUT a0 MIKET1

E 1 1
NIIANIVVIIADIAUNTNUN ﬂ%ﬂi%ﬂ@ﬂﬁjﬂﬂﬂ1iﬁ1ﬂ1ﬂ15l!Wiﬂi$iﬂﬂ advection-dispersion

1 U a Qa’ § o v 1 90’ 1 v o o %} ‘:'
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Y o Y 1 ° a ¢ 2 v d, o A
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a 4 o . . . . o @ a
ATIVNFIULUUIADY (Model Calibration and Verification) Tﬂﬂm"lﬂmiﬂimﬁammxmnwgw
9 9 v ' °
umﬁnaawzmﬁmiunnmumuclmmmnam ﬁ@ LUJ?J"UTﬁEN‘L!WJU-H'WI'I HUUITADIYNN
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a £y = ° o 1Ay o (=) [ o
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1) MIINNBVVFIARINIUNINTZ Y Advection-Dispersion

: Y .

MIVAMLUVIIABINITUNI NI Advection-Dispersion 1141131119131 92311 14 T

[ o = a Eal I 3 ' Y o dy A a A ~
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5 U 4' 14 %
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szazynyaniles. Iwswszan (Au.)

A o A a Eal ] ..
NINN 25 ﬂﬁ1]i1JL‘1/Iﬂﬂl!a%ﬁiﬁ%W’g’ﬂuﬂWﬂ’NMﬂN (Salinity)

TuPouluny W..2555 (R°=0.985, n=10)
2) MIMMUATMNMINARBNVUVB UV A04

Y ° ¥ Y Yy 3 g ° a A '
1uﬂ1§ﬁi']\illﬂﬂi]”lﬁf)ﬂﬂillﬂ”lwu”l vmmumumlfdumimﬁuﬂﬂ?mmmwyw‘lﬁamq
1 %‘ [ a a { 1 %’ { @ @ 7
HUUIINIANUUANANY Llag‘ﬁll“lriﬁWTUﬂa@ﬁi%U']ﬂUTﬁﬂﬁLaﬂﬁﬂUﬂUﬁﬂTWﬂ'N@q‘VlﬂW?l?ﬂﬁﬁi‘ﬁ
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msAnyuielsziliumuSunanindon Tnaasguiihnidu (BOD Loading) 113l w.e1. 25542555
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3) MIANBVUIIAIAMMNIN (MIKE11-EcoLAB)

gi v o ° ¥ v IS a =  a A 1 v %A
Gll!“l]Uﬂ1iﬂﬁﬂ1llﬂﬂﬂ1ﬂﬂﬂﬂmﬂ1wu1 i]Z@l’ENiJﬂWi‘]JﬁgﬂJuﬂilleNWLﬁﬂVlllTiaa\iq&LﬁﬁQNWVl
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1 g o [ 1T o a QJ o
mmsaniaaaasluiidenouniiings vazshimsUSumdulsz@ns lunuusaesgauninii

< b2 ° ! A o
(MIKE11-EcoLAB) 3UNTENINANITAIANITUUDIULUVINAD I agiummmﬁaamuwgﬁa
= [ A Y (3 g
L“l_r%fJ‘JJL“I/IEl“lJﬂ‘]JﬂTI/Iﬂ,ﬂmﬂﬂﬁﬁ‘i’m?ﬂﬂlﬂ!ﬂ1wu1

v o o ¥ A I v o o A = v 1 Ao
°lummmmtmuma®ﬂumm ﬂzﬁ_]uﬂ'l'iﬂﬂclfl1LL‘]JI]EU']a@QlW@LlﬁﬂUlﬂﬂﬂﬂﬂﬂ?WﬁU‘U@\1

@ @

{ ¥ A 3 o ' Y a Y ]
7]% ﬂﬂﬂ!ﬂTWuﬁ’:l1@?@1ﬂfﬂilﬂ’ﬂﬁ'JE]fﬂ\i'ﬂmﬂ1wu1§]§\31ulli\lu1ﬂ1%u1,£ﬁ$ﬂﬁﬂ\ﬁgiﬂﬂlﬂﬁwf’] UasHa

q a

o ¥ a = Y o =
ﬂ?iﬁi’)%?ﬂﬂmﬂ1wu11ﬂElﬂ'iiJﬂ’J‘]JﬂiJiJ’dW‘H Iuﬂ W.f. 2554-2555 m“l%‘luma‘ﬂmmammzmn
a d o %’

NFIULVUIADNAUNTWUT

Vo Ao ¥ Ao Y o ' ' 1 ao 9 Ay ¥
'VﬂﬂﬂW]’J‘H’JﬂﬂleﬂTW‘L!]“VIﬂTL!’Jlellﬂinﬂllfu°1Jﬂ%’l@\iﬂgﬂ18114611’3\1511’6QﬂWWﬁEJ“UE)iJa‘VIMI,ﬂﬂWﬂ

[ = 1 o Y I 1 1 A %‘ A
ﬂﬁ@]i’ﬁ]"lﬂclul] W.¢1. 2554-2555 LLE‘TﬂQ’NLL‘U‘UﬁﬂﬁENﬁ]%chﬂWﬂWﬂﬂﬁmﬂﬂgiﬁiW’JNﬂimﬂﬁ]mﬂWWMiﬂ

9 A %’ Aaa e = 9}& o 9 Y 4
adefganazaumminangavoungamsol lueaald Fevziildnianuieldainnmsaianisal
¥ Yy A Y Y & ayy =
aummiluswnavz rnahaunsoazdoudom e ldunnigea
v Aq ¥ o o DR A ' v ' A v
voyanlylumsUsvlyauvuiiaesszlyaundonazsiavoyavouaazggnia tioIn
° P P ~ £ \ v
upuiiaesasamansaiugmsaine1nznatu luudazggnia’le auiuminniuanInnig
a YA ' , v Y yyd ) o 4 g X @
gnnIneazlSuanindeinaiag lvaasguranild nemnsalduuuimesnadrsiuaansal
P Iy
aoumsainanini e
o v o ~ o 90’ % 1 1
dmsuransdSuneuanuuiiaesnaniwi luaniwiagiiu @ w.a. 2555) Wy M
o o £ . ¥ 2 2 . 4 4  .ayw
dulseanslunpudiaesgauaininimuzaunivuaaaandluasan 22 ez lvmnans
a 1 v A aa A 1 a Q{ o Y4 2 J VoA o o Y 1A
NnTzMsrineana as mdulszansanduiius (R’ serinaiuuuiiasssiuia lduazain
¥ =] Y 1o oAy Y 3 o ' ¥ & 9
Taninmsasiada aaldun mnldanmanudediailulasimsinazdeyamaauinuensy
a S 1 [l a H 1o a £
ATVAVVANHITINNIHUA 10 99 ¥9A1TI 10A (BOD) tazA19nFiauazalsil (DO) Uamduilszans
o v J [ Y o I = 1 Ao 9
ANFUWUT 191D 0.890 uaz 0.858 auaay uazuaauilunsmuSeueusernaanaiuinla
NUVUII0I (Simulated) HazAIN 1AINNITATIVIA (Observed) AINWA 26 LAZNINN 27

@

~ LY a g o %’ A F) [ a = [ a A
AT N 22 ﬂ?ﬁlllli%’d‘lﬂ‘ﬁiulm‘]ﬁnﬁE)\‘lf’]il!ﬂ1wu1ﬂhlﬂi]1ﬂﬂﬁﬂ5‘]JmEJ‘]J"I LIEEJ‘]JL‘V]EJ‘]Jﬂ‘]J\ﬂu’J gou

Model Parameter NINAILNNNANY SINTE
Max. Absorbed Solar Radiation (kJ/mz/hr) 5000 5000
Solar Radiation Displacement (hr) 1.0 1.0
Emitted Heat Radiation (kJ/mz/hr) 4000 1100
No. of reaeration expression 2 2
Reaeration Temperature Coefficient 1.024 1.04
Respiration of Plant and Animals (g/mz/day) 0.05 0.02
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Model Parameter NINAIUANNANY INTE

Respiration Temperature Coefficient 1.047 1.05
Max. O, production by photosynthesis (g/mz/day) 0.01 0.01
Displacement of O, production maximum (hr) 1.00 1
1" order BOD (per day) 0.20 0.25
Temperature Coefficient 1.024 1.024
Half Saturation O, Concentration (mg/L) 2.00 2.00
Sediment Oxygen Demand (gOz/mz/day) 0.50 0.20
SOD Temperature Coefficient 1.00 1.00
Resuspension of Organic Matter (gOz/mz/day) 0.50 0.50
Sedimentation of Organic Matter (m/day) 0.80 0.80
Critical Velocity of Organic Matter (m/s) 1.00 1.00
Ammonia Released on BOD decay (gNH,-N/gBOD) 0.29 0.25
Uptake of Ammonia in Plants (gNH,-N/g0,) 0.066 0.06
Uptake of Ammonia in Bacteria (gNH,-N/g0,) 0.109 0.01
Nitrification Reaction Order 1.00 1.00
Ammonium Decay Rate (per day) 0.30 0.27
Temp Coefficient for Ammonium Decay 1.088 1.1
0, demand by Nitrification (g0,/gNH,-N) 4.47 44

7 26 MIfFeumeuaiil Ted (BOD) ser g na1udnld (Simulated)

HazA1Nas193a 18939 (Observed) TuApuTUIAL W.7.2555 (R°=0.890, n=10)
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= = 1 a 2 v ' Ao 9y .
7NN 27 Ml sumeuaeendnuazaleril (DO) 5zrINMNAIUIN 1 (Simulated)

A o Y a A =) 2
HazA1Nas93a 18939 (Observed) TPouTuIAL W.71.2555 (R’=0.858, n=10)
v23  msdmesnamminveuniinmdvluamnifegiiumazaniweinnn
J 5 LY
1 amumsagamniiludogiiy
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el e | e | Wdewh | dnd | duq 50 | dnsnenune Iy

1 3 15 20 10 10 5 60 20.00
2 5 10 20 30 10 70 14.00
3 9 50 30 10 50 10 150 16.67
4 7 30 30 20 20 20 120 17.14
5 6 30 10 20 30 90 15.00
6 5 60 60 60 60 30 270 54.00
7 6 10 30 20 40 10 110 18.33
8 5 4 40 15 40 10 109 21.80
9 7 10 20 20 40 - 90 12.86
10 4 10 40 30 - 10 90 22.50
11 2 10 20 30 - 30 90 45.00
12 6 20 20 20 20 - 80 13.33
13 8 10 60 60 30 20 180 22.50
14 2 10 20 10 20 100 160 80.00
15 6 100 100 40 100 200 540 90.00
16 3 5 30 30 20 10 95 31.67
17 2 20 40 40 20 210 330 165.00
18 8 200 200 200 100 700 1400 175.00
19 3 50 100 100 100 250 600 200.00
20 6 200 600 300 200 100 1400 233.33
21 3 50 90 25 50 50 265 88.33
22 4 20 50 20 100 290 480 120.00
23 6 10 20 10 10 50 8.33

24 1 30 20 40 90 90.00
25 4 20 20 20 30 20 110 27.50
26 3 10 30 50 50 50 190 63.33
27 4 20 - 10 150 - 180 45.00
28 3 10 10 10 10 10 50 16.67
29 1 6 5 5 10 25 51 51.00
30 2 3 5 5 10 25 48 24.00
3] 2 2 5 3 5 25 40 20.00
32 7 100 400 400 150 - 1050 150.00
33 4 5 10 15 - 5 35 8.75

34 1 20 - 20 5 10 55 55.00
35 2 30 20 20 20 20 110 55.00
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36 6 40 100 100 40 10 290 48.33
37 2 20 20 40 4 40 124 62.00
38 2 5 15 3 - - 23 11.50
39 5 5 15 3 - - 23 4.60
40 2 50 50 50 50 20 220 110.00
41 2 - 80 10 30 - 120 60.00
42 2 7 120 10 60 - 197 98.50
43 4 90 120 12 110 10 342 85.50
44 1 20 20 5 1 - 46 46.00
45 3 15 120 15 30 10 190 63.33
46 3 15 120 15 50 10 210 70.00
47 4 15 160 16 90 15 296 74.00
48 9 60 360 27 90 30 567 63.00
49 3 6 60 30 20 30 146 48.67
50 3 5 50 30 30 30 145 48.33
51 2 10 20 5 30 2 67 33.50
52 2 20 20 5 20 - 65 32.50
53 7 25 150 25 100 100 400 57.14
54 1 15 40 20 20 4 99 99.00
55 5 10 30 5 - 5 50 10.00
56 2 8 10 8 15 20 61 30.50
57 6 10 20 8 - 20 58 9.67
58 1 20 20 20 10 10 80 80.00
59 1 20 20 20 10 10 80 80.00
60 3 50 50 20 30 40 190 63.33
61 2 120 120 80 - 10 330 165.00
62 3 24 60 15 - 50 149 49.67
63 5 12 160 110 - 50 332 66.40
64 4 - 181 240 30 - 451 112.75
65 1 50 120 70 30 10 280 280.00
66 3 60 120 75 30 40 325 108.33
67 6 90 100 30 40 30 290 4833
68 3 50 200 200 250 100 800 266.67
69 2 2 10 5 5 - 22 11.00
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70 4 10 35 5 5 5 60 15.00
71 4 3 8 3 6 3 23 5.75
72 6 2 12 6 3 10 33 5.50
73 8 10 50 30 50 30 170 21.25
74 3 30 50 30 100 50 260 86.67
75 5 5 50 30 50 30 165 33.00
76 6 10 20 10 50 10 100 16.67
77 5 20 50 20 20 2 112 22.40
78 3 40 50 30 20 2 142 47.33
79 25 70 75 50 20 4 219 8.76
80 4 40 70 10 20 - 140 35.00
81 6 45 450 50 100 5 650 108.33
82 2 45 190 50 60 100 445 222.50
83 3 10 5 5 10 35 65 21.67

m‘éﬂ 4.14 30.60 75.94 40.65 45.84 48.19 222.77 63.11

g9ga 25 200 600 400 250 700 1400 280

Mmga 1 2 5 3 1 2 22 4.6
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3191 34 am3duiegnainlu eun. Sz a Suil 18 figuiew 2553

Site Coordinate Temperature | pH | Tur | DO | EC | Sali [BOD [COD | TS | SS |TDS |TVS [TKN [NH' | TP FCB TCB

‘o) bidity nity
North East Air | Water (NTU) (mg/L) (MPN/100mL)

1. ﬁuﬂﬁ@ﬂ 13 100' 333 | 32.7 | 7.30 | 55.2 | 0.00 | 1219] 0.61 | 120 | 238 | 557 | 34.0 | 523 | 147 41 27 4.70 54,000,000 92,000,000
5w lHyans 50.6930" | 1.062"
2. GlUﬂa@WJJWSf}w 13 100' 325 | 31.8 | 7.15 | 24.5 | 0.53 | 1000 0.50 | 11 70 403 | 50.0 | 353 81 26 21 3.60 540,000 920,000
AEWIUHVUDUY 50.8450" | 1.3198"
MAGUNU
3. “Vif)'i:“lﬂﬂﬂﬁ 13' 100 3251321 |745] 0.0 | 0.78 | 699 | 0.34 | 7.5 16 282 | 2.2 | 280 | 50 39 | 3.1 0.48 780 3,300
Frofiemniiovss | 50.8450" | 1.3198" ¥'mamnuale
GEALRYT!
4. ﬂamﬁwm 13' 100 325 | 31.8 722 | 51.3 | 0.74 | 1109] 0.55 | 12 86 444 | 41.0 | 403 | 91 24 23 4.10 31,000 70,000
AENIUUUDUU 50.8534" | 1.3379"
MAUUNY
5. Vi’f)i%‘lﬂfll?;h 13' 100 325|319 | 780 | 77.8 | 0.37 | 2828| 1.41 | 27 138 | 873 | 42.0 | 831 | 238 | 183 | 168 | 11.50 | 35,000,0 | 54,000,0
¥ NAriloved | 50.8534" | 1.3379" 00 00
ALY
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Site Coordinate Temperature | pH Tur | DO | EC | Sali |BOD |COD TS SS |[TDS |TVS [TKN [NH" TP FCB TCB

(o) bidity nity
North East Air | Water (NTU) (mg/L) (MPN/100mL)

6. Noszuned 13 100’ 325 1312|770 | 48.0 | 0.36 | 964 | 0.48 | 26 70 | 377 | 26.0 | 351 | 93 20 16 | 1.56 | 170,000 | 540,000
v Aeld ves | 50.8534" | 1.3379"
aenIu
7. ﬂaaﬁamq 13 100' 325 [ 31.1 | 696 | 44 | 127 | 610 | 0.30 | 3.5 | 208 | 245 | 5.0 | 240 | 41 10 7 0.92 1,700 54,000
ﬁi%“lf@ﬂ%"umﬂ 50.9224" | 1.5207"
8. MN9ITUY 13 100’ 325 130.8 | 7.14 | 47 | 7.26 | 815 | 040 | 12.0 | 21 | 468 | 14.0 | 454 | 91 7 55 | 1.14 11,000 17,000
“Iri“L%“HEJEJg"ui’JEJ 50.9224" | 1.5207"
9. 1hnnaeoeds 13 100" 325 1317|756 | 7.0 |3.10| 278 | 0.13 | 0.9 14 | 129 | 52 | 124 | 28 | 39 0 0.21 450 680
AzNAANUARDY | 50.9884" | 1.6827"
AGYI
lo.ﬂaamﬁéfﬁn 13 100' 325 130.7 | 732 | 12.8 | 295 | 263 | 0.13 | 0.8 10 [ 136 | 95 | 126 | 19 | 47 | 3.1 | 0.22 450 17,000
Faafiithmyuann| 50.9896" | 1.6846"
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a liy ) = 1 % = d’ =)
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Sample Coordinate Temperature pH Tur DO EC | Sali |BOD COD | TS SS | TDS | TKN| NH" TP | FCB TCB
(0 bidity nity
North East Air |Water (NTU) mg/L) (MPN/100mL)
11nnaseNoUaINIIY 13° 100° 30 29.9 6.82 78.4 1.95 1717 | 086 | 2.9 | 34 |1,034 | 34 |1,00 | 2.3 1.6 | 0.313] 200 450
55.7356” | 11.6449” 0
NANANDY 13° 100° 31.3 29.9 7.28 53.2 2.6 1098 | 0.54 | 1.6 17 | 495 | 25 | 470 | 2.3 0 0.395| 1,700 2,600
55.4944” | 10.9238”
Aunad 13 100’ 314 | 30.2 7.56 44.8 2.87 |1839 | 091 3 33 |1,143 | 30 (1,113 | 1.6 | 0.78 | 0.28| 450 2,100
55.3603” | 10.5124”
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Site Coordinate Temperature pH Tur DO EC Sali | BOD | COD TS SS TDS | TKN | NH" TP FCB | TCB
o) bidity nity
North East Air | Water (NTU) (mg/L) (MPN/100mL)
1hnaaeq 13' 100' 335 31.7 7.05 | 625 | 2.00 527 0.26 1.4 13 248 30 218 3.9 1.6 0.502 450 | 1,700
AOUAIN 58.4537" | 12.2319"
bl
NANANDY 13' 100' 32.9 32.0 7.09 | 504 | 2.40 557 0.27 1.3 12 264 24 240 23 0 0.47 1,100 | 1,700
58.7974" | 13.4177"
funaeq 13' 100' 325 32.6 7.09 | 672 | 3.11 652 0.32 1.7 23 331 31 300 3.9 1.6 0.308 200 930
59.1635" | 14.7012"
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Site Coordinate Temperature | pH Tur DO EC Sali |[BOD |[COD TS SS | TDS [TKN | NH" TP FCB TCB
‘o) bidity nity

North East Air | Water (NTU) (mg/L) (MPN/100mL)

1naaeq 14 100’ 32.0 | 31.7 | 648 86.5 | 4.53 | 1,823 | 091 | 2.1 34 929 | 18 | 911 | 3.1 1.6 | 0.308 | 22,000 | 92,000
AOUAINIIY | 6.3365" | 7.5109"

NANANDY 14 100" 355 | 31.5 | 6.63 | 4570 | 2.60 | 1,872 | 093 | 1.5 23 | 1,016 | 18 | 998 | 47 | 3.1 | 0.194 | 11,000 | 17,000
5.8206" | 7.5259"

awnaes 14 100" 333 | 32.0 | 6.57 | 28.6 | 275 1,616 | 0.80 | 1.3 20 882 | 18 | 864 | 1.6 1.6 | 0.211 | 13,000 | 24,000
5.4938 | 7.4503"
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Site Coordinate Temperature | pH | Tur | DO EC Sali |BOD |COD TS SS | TDS |TKN | NH"| TP FCB TCB
‘C) bidity nity

North East Air |Water (NTU), (mg/L) (MPN/100mL)

1naaeq 14' 100’ 320 | 309 |7.01 | 113 | 275 | 1527 | 0.76 | 12 | 33 874 | 48 | 826 | 3.9 | 3.1 | 0356 | 1,300 | 17,000
NOUAIMIAY | 5.7426" | 9.2945"

NANAADY 14' 100’ 320 | 314 | 728904 | 403 | 1909 | 095 | 1.4 | 36 | 1,041 | 41 | 1000 | 23 | 0 | 0308 | 450 | 3,300
5.3474" | 9.2514"

Aunand 14' 100’ 315 | 312 | 7.09 | 150 | 7.64 | 1948 | 097 | 1.5 | 41 | 1,098 | 68 | 1030 | 23 | 0 | 0275 | 4,900 | 13,000
4.9763" | 9.0554"
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§ 1 o 1 %’ v A a [ § a
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4+

Site Coordinate Temperature | pH Tur | DO | EC Sali [BOD |COD | TS SS |TDS |[TVS | TKN| NH TP FCB TCB
o) bidity nity

North East Air |Water (NTU) (mg/L) (MPN/100mL)

1hnaaeq 13' 100’ 32.1 | 309 |7.92] 293 |326]932 | 046 | 33 | 31 | 556 | 128 | 428 [ 112 | 1.6 | 0.78 | 2.04 | 1,700 | 3,300

AOUAINIIY | 58.0067" | 11.3669

NANADDY 13' 100' 314 306 | 791 | 283 | 242 | 868 | 043 | 3.2 | 26 | 478 | 127 | 351 | 87 | 2.3 | 0.78 | 0.708 | 3,300 | 13,000

58.0903" | 11.3685

Aunand 13' 100' 322 31 7.81 | 226 | 253|903 | 045 | 3.1 | 22 | 462 | 117 | 345 | 100 | 2.3 1.6 0.675 | 1,700 | 9,500

58.1564" | 11.3893
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[ 1 $ o 1 a a 4
BOD, SS, TDS tag TKN aglugieiifinua uaniniasanlnavesuuuaiise TCB 9.2 14 MPN/100mL,
1 (B ] 1 o w [ I~ 1
FCB 1.1 811 MPN/100mL g Juf5unageunouliaziuszumhiaunneu wieeiniull 187

o W o o X ¥ 2 ' S o ' @
JTUVVIUAVIANTITUITITNY ‘%\11&1‘1/]\1’1]']ﬂ1/'|@5$ﬂ18"1]ﬁ]\1 Factory 1 ﬂﬁaﬂymzwmﬁmﬂuﬁ@ﬁ TCB 2.4 E%JTN

MPN/100mL, FCB 1.3 @114 MPN/100mL Ta#iia1 DO 1figd 1.38 mg/L

1 o Qy 1 X % % BO‘ 'W 4
A7u1NN1991N1952 V1804 159911 Jackson Jewelry Fafinoduiainlunassnsumsszuioangail

=1 v aAa v A v o A %’ A a I a ] [ 9 ]
wlioimsnunmmisiduda naziierhnsz e nasvaslunassezmailudvnguanyuzadiomy) ay

Tum3asaaanust pH @159 2.11 daus1 TDS taz EC g4id 2,548 1ag 3,922 mg/L udtiodainiizima

=

DS lurealriamsndunuiios 920 mgL defianuiluly1diuilulessuveslanzminuesiiaiiga

a

o o YA a J Ay o Y a = J dyd
semiom MK ns 1z v TDS quﬁ‘ﬂﬂﬂﬁ]\?‘ﬂ1ﬂ1§E]Uﬂ’)ﬂqmﬂ{]il 105 DIAUBAUFY N T1TLHATUIITSINY

R A

% @ J ?,' Qy 4 o 1A '
’E)’Elﬂhlﬂiﬁjﬁﬂ %Qﬂ@ﬂﬂéj’@\‘]ﬂﬂﬂ”l auvIuavYLlay BOD Turnedaliaduan uamﬁammiqmmﬁw
F

Pnmens Tangminunestianazansinertesmudoyanail

154



. . p
MIINUALTAMSHUYTa I IR U T e SauaT gy T Isontuauysel

- dana (Ni) 224 mg/L (l3isPu 1 mg/L)

- Total chromium (TCr) ~ 0.17 mg/L Cr* 0.002 mg/L (Cr" 131 0.25 mg/L, Cr " 13i1Au 0.75 mg/L)

- Meaad (Cu) 2.66 mg/L (l3isPu 2 mg/L)

- e lud @eN) 1.04 mg/L (laitAu 0.2 mg/L)

- damla (S0, 592 mg/L G‘i”sﬁq%’hﬁﬂwﬂ%ﬂm%’awﬁﬂ H,S0,
- 7@ 8.6 Clidhiifesadon)

FamuilszmAnsznI NN U 2 (w.e. 2539) oonamanulunsz riygA ey we. 2535 309

o

Y
=

¥ Y { ' g ' o
MUUAANANEUZUYBIININTZ V190NN 159911 52171 “Fuszuietineeenain lsesnuiuua laviing
[ 1 = A [} H 2 3’, A o I Ao A o a
a1 lavdranilansovnatsedrnuinnaiuliansasiuldawnsguuaisvualasdsemalusivnan
& Ry 1 Yot o g YA o °
wuny uanstaes lild35vh 1990919 (Dilution)” Tasivua
- pHogluy959
- TDS luwnnnn 3,000 mg/L wiodszanveslssnugaamnisy MuAnTyT5UgARIHNT TN
My uadod 101NN 5,000 Haansuaeans
- S limnnna1 50 mg/L
- Tanzwiin
O upaliey (Cd) 131N 0.03 me/L
Hexavalent Chromium 13310031 0.25 mg/L
Trivalent Chromium 14310031 0.75 mg/L
Hina (Nickel) 11310031 1.0 mg/L
N94UAI (Copper) 111NN 2.0 mg/L

lasen'lud (Cyanide) AaeuniulaTagioulse Tua HON) Tiunnai 0.2 me/L

O O O O O O

a A 13 AR o oA
ﬁl!azﬂauullllﬂuﬂv\l\?§\uﬂﬂﬂ

90’ A a S A = F =1 4 d'
nazifszinennlsaiuigedununims ldaaladenleasenlad (NaOH) 1iipea1nasrany
W TwRoutSinannnia 1,530 mg/L 7 pH gads 1033 Tuvazifimanuifiug souianninm EC gada
4305 mg/L TDS 2,798 mg/L Iagwy BOD uay COD luifSunmnoud1ageiio 190 mg/L uag 800 mg/L

o @ A ldydy Y I 1 %’ ay Y] n Yo o w I [ a’l
AUy ﬁﬂ!ﬁa1u%1ﬂlﬁu’ﬂuﬁﬂ\1ENU],lJUlﬂi‘UfﬂﬁUWUﬂﬂ@u‘]JaE)EJ‘VNaQﬂaENﬂN
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Site Coordinate Temperature | pH | Turbidity (| DO | TDS | EC | Salinity | BOD | COD | TS SS TDS | TKN | NH” | NO* | TP
(0
North East Air | Water (NTU) (mg/L)

l.é’l’uﬂaﬂﬂuﬁlﬂ 13' 100 32.5 30.8 6.98 16.1 2.78 | 687 | 1,058 0.53 4.3 33 474 10 464 3.1 1.6 - 0.86
VINAADINN 44.4061" | 18.5044"
Aanszudy
Z.ﬁ}uﬂﬁﬂiﬂN 13 100’ 32.5 31 7.22 33.7 1.75 | 850 | 1,309 0.65 6.8 40 524 14 510 13 6.2 - 1.1
Aanaonnede | 4342250 | 1823337
3. Junaoanig 13' 100 32.5 31.5 7.19 67.4 1.99 | 1,110 | 1,708 0.85 11 63 724 24 700 20 17 - 2.3
N1 Factory 44.0531" | 18.1770"
Land2
4.ﬂaENﬂN1'i1:ﬁ 13' 100 32.5 31.3 6.9 54 0.83 | 1,252 | 1,926 0.96 9.9 65 764 19 745 20 16 - 3.16
amauaz Wi | 44.3644" | 18.0553"
Factory Land1 L%!:”I
ezl FOG
a0Y
5.19551U18910 - - - - - - - - - - 15 74 386 12 374 12 11 0.618 | 542
aaadaLds
neulasyasy
A0DIN
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6.ﬁ6§$ﬂ1ﬂﬁ1ﬁd 13' 100' 325 | 30.7 | 7.16 64.4 1.38 | 665 [ 1,026 | 0.51 21 73 572 18 554 20 16 | 0.644 | 2.08

Factoryl nou 44.4747" | 18.0397"

aesasgnany

AN

7.1hnAavan 13' 100" 35 319 | 7.03 29.3 1.04 | 714 | 1,100 | 0.55 7.2 36 430 12 418 10 7.8 - 1.4
45.5620" | 17.0509"

S.ﬁaﬁz‘lﬂﬁlfi‘”lﬂﬁﬁ 13 100" 35 325 | 2.11 13.7 42 12,548 13,922 1.96 1.7 70 925 5.5 920 - - - -

44/48 W32 44.6275" | 18.2124"

Jackson Jewelry

9.lunanenenou 13 100’ 35 322 | 6.77 29.2 1.6 | 879 | 1,348 | 0.67 6.7 41 538 13 525 12 7.8 - 1.53

AQDILLYN 44.8514" | 17.8503"

10.1032118 13 100’ 35 36.5 | 10.33 375 3.54 12,798 | 4,305 | 2.15 190 | 800 | 2,800 | 170 | 2,630 - - - -

hwithTsaiuni§a | 44.8486" | 17.8482"

au
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{ a o ' ¥ 32 ' 1a S o ' 4 v A '
GﬂiN‘ﬁ 40 Waf‘ﬂ3'Jlﬂ3131’1?5]'JE]fJNu111!'1”1ﬁ@ﬁﬂ?ﬁllﬁglﬂ‘ﬂxﬁﬂﬂ‘V}@ig’UWﬂ mﬂmmﬁaﬂim; Lﬂ’]J@]'JE]EﬂQ!ﬁ@ ’Ju‘ﬁ 2 N.9. 2555 (§19)

+6

Site FCB TCB FOG Ni TCr | Cr Cu CN | Sulfide | Sulfite | Sulfate | Total | Color
sulfur
(MPN/100mL) (mg/L)
Ldaenasenvinaass | 2,000 4,500 - - - - - - - - - -
219 AANsENAY 4,000 6,800
2.1Ja1enandn1e Annaed 6,800 11,000 - - - - - - - - - -
UWQ%@ 2,000 4,500
3. Junanang Ti‘ﬁh 79,000 170,000 0 - - - - - - - - -
Factory Land2 130,000 230,000

4. paoan N Miheaauas | 49,000 | 130,000 | 0.4 - - - - - - - - - -
Wi Factory Landl ¥1&81 | 110,000 | 330,000

1azil FOG aod

5.195211691NAAATA 1,100,000 | 9,200,000 | 3.4 - - - - - - - - - -
i3 neuldesasgaand

AN
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' 7L
6.3 U1YUTNNFactory 1

1,300,000 | 2,400,000 [ 6.3 - - - - - - - - - - -
nouldesaligaanInig
7.1hnAavanN 2,000 4,500 - - ; - ; - - ) _ ] . .
4,500 7,800
8. oszunorimih 4448 Y - - - | 224 | 0017|0002 | 266 | 1.04 | 08 | 075 | 592 | 198 | 8.6 -
2 Jackson Jewelry
9. lunaesnnounasauen | 7,800 17,000 - - - - - - - - - - 244 -
23,000 33,000
10039108 T5 afind - - 7 - - ; ; ] ) ] ] ]

3aqu

20N =

1,530
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lnalvliwa 48 arsmaadsiy voauin : InaTvhesa o T TnsWaueuTuile (glyphosate

AABIVINTEM Coordinate Start Week 1 | Week2 | Week3 | Week4 | Week 5
North East 19/06/5 | 26/06/5 | 02/07/5 10/07/5 17/07/5 | 24/07/5
5 5 5 5 5 5
Yhmin nfusens.y.
1hnnasInoUaINIIUY 628995 | 1540192 | 2333 39.72 52.92 59.86 82.42 | 10533
NANAADY 627686 1539718 33.47 61.39 86.39 85.69 227.50 276
Aunaog 626957 | 1539485 | 35.56 56.97 99.38 | 173.33 | 347.88 | 722.94
AN .U
ihnaassnouaInIu 628995 | 1540192 | 9.58 10.17 9.61 8.43 6.33 6.83
NANAADY 627686 1539718 10.89 11.14 10.81 8.31 8.04 8
Aunaog 626957 | 1539485 | 13.67 14.45 13.50 12.36 9.67 12.65
uuluae as.w.
1hnnasInoUaINIIY 628995 | 1540192 | 6.39 10.47 13.61 14.60 17.33 2523
NANAADY 627686 1539718 7.14 12.40 19.31 15.07 57.46 75.10
Aunaog 626957 | 1539485 | 7.06 10.94 17.47 25.90 60.27 | 129.76
NUIUAUAD AT,
1hnnasInoUaINIIY 628995 | 1540192 1.17 2.19 2.75 2.89 2.88 3.57
NANAADY 627686 1539718 1.28 2.36 3.83 2.93 9.42 14.23
Aunans 626957 | 1539485 1.31 2.42 4.06 4.83 12.33 2471
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ARDIUNNTLIN Coordinate Start Week 1 | Week2 | Week3 | Week4 | Week 5
North East 19/06/5 | 26/06/5 | 02/07/5 | 10/07/5 | 17/07/5 | 24/07/5
5 5 5 5 5 5

Yhwiin nfusens.u.
1hnnasenouaINIIU 632909 | 1546031 | 121.53 13226 | 189.81 | 41429 | 983.70 | 1516.79
EANGGEN 631101 | 1545477 | 60.00 | 9632 | 16583 | 274.50 | 437.65 | 645.24
funans 630045 | 1545211 | 4694 | 23849 | 365.78 | 48586 | 822.69 | 1314.09
ﬂ’JﬂJ’gﬁ 5. 4.
1hnnasenouaInIIU 632909 | 1546031 | 32.69 22.16 22.26 17.82 16.41 20.14
NEANGGEN 631101 | 1545477 | 17.81 20.03 19.08 15.5 13.55 11.86
funans 630045 | 1545211 | 20.06 | 33.52 3091 2472 | 22.12 18.45
unluae as.w.
1hnnasenouaInIIU 632909 | 1546031 | 9.53 14.32 29.52 64.04 | 181.89 | 261.71
NEANGGEN 631101 | 1545477 | 7.81 1430 | 2429 553 98.85 | 169.81
funans 630045 | 1545211 | 8.58 13.64 | 2772 | 4559 87.08 | 158.68
NUIAUAD AT,
1hnnasenouaINIIY 632909 | 1546031 1.72 2.74 5.07 12.5 3274 | 50.86
NERNGGEN 631101 | 1545477 | 125 2.79 4.12 9.95 19.05 34.67
Aunang 630045 | 1545211 | 1.39 2.79 5.16 9.31 19.35 30.14
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5 5 5 5

Yhwiin nfusens.u.
ihnnaeIneUAINIAY | 624670 | 1558620 | 52.78 | 90.19 | 66.11 | 117.58 | 27637 | 390.30
EANGGEN 624596 1557877 | 31.81 | 57.71 150 | 256.06 | 490.59 | 568.94
funans 624228 1557145 | 4042 | 6333 | 211.18 | 34273 | 40242 | 446.97
ﬂ’JHJZjQ 5. 4.
1hnnaoINoUaINIIY | 624670 | 1558620 | 2433 | 2350 | 23.56 | 23.24 18.61 18.27
NEANGGEN 624596 1557877 | 16.53 | 15.80 | 1529 | 11.91 10.29 10.71
funans 624228 1557145 | 1844 | 1725 | 17.18 | 13.94 11.67 10.79
unluae as.w.
11nnaoINoUaINIIU | 624670 | 1558620 7.33 1218 | 6.61 14.96 32.97 55.94
NEANGGEN 624596 1557877 | 6.22 940 | 19.57 | 34.18 51.09 114.47
funans 624228 1557145 | 722 | 1039 | 22.85 | 34.91 42.39 71.42
NUIUAUAD AT,
1hnnaoINoUaINIIUL | 624670 | 1558620 1 1.11 1 3.18 6.18 10.85
NERNGGEN 624596 1557877 1 1.34 4.43 6.82 10.76 22.12
Aunang 624228 1557145 1 1.58 5.06 6.39 7.48 13.06
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A Study on Drainage Efficiency of Shortcut Canal Project in the

Lower Tha Chin River

Nuttawut Intaboot- Wisuwat Taesombat

Abstract The lower Tha Chin River is often flooded
caused by the nature of the river is very meander and its
slope is very flat. Flooded water can destroy agricultural
areas and habitation which are situated nearby the river
bank. Thus, this study aims to apply the hydrodynamic
model namely MIKE11 in order to simulate and analyze
flow circulation and establish flood mitigation approach
for this river. The model calibration and verification
were found that the suitable Manning'n values have a
range between 0.035-0.062 along each river cross
section. These calibrated data has then been applied to
the model for flow simulation in a case of the shortcut
canal project constructed in the lower Thachin River due
to establish flood mitigation approach. It found that the
water level comparison between before and after
constructed the canal are reduce with a maximum water
level around 0.188 meters and an average water level for
all section is 0.075 meters. In the lower portion of
Thachin River between km.32+000 to km.152+000.
water levels are reduced with an average value around
0.120 meters and ranging between 0.007 to 0.188
meters. Regards to the flow rate after constructed the
canal. it found that the canal can help to drain river flow
to downstream portions with a maximum flow rate
around 128.72 m%/s. a flow rate is increased with an
average value around 5.23 m’/s or 452.000 m’/day.
Regards to the time for drain the peak flood after
constructed the canal. it found that the drainage time is
reduce with an average value around 1.67 hr. and
ranging between 1 to 3 hr. In summary, the shortcut
canal project can help faster drainage and mitigate
flooding for this river.

Kevwords Hydrodynamic Model, MIKE 11 model.
Flood Mitigation, Shortcut Canal Project
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1 Introduction

The lower Tha Chin River is often flooded caused
by the nature of the river is very meander. This can
destroy agricultural areas and home of people which are
living in the area are numerous and often every year.
Flooding was due in part to changes in land use and
upstream areas and the expansion of the urban drainage
area is not enough. The growth of the community to
make a solid surface, for example. road surfaces. roofs.
etc.. so that the runoff coefficient increases. Runoff is
water that's faster and befter. In addition, land
reclamation and construction of certain public utilities
are affected by drainage.

In addition to the lack of effective drainage flooding
in urban areas. the problem is caused by the lack of
effective drainage in Tha Chin River too. The drainage
in the river has been slow. Due to the lower Tha Chin
River has bend very much to make the drainage to the
sea is slow. Result of raising the water level to rise.
which can cause flooding.

Therefore. this research aims to study the proper
drainage of the Tha Chin River by adding shortcut
canals to the main areas. And the hydrodynamic model
MIKE 11 was applied to the analysis of the flow in the
river to study the shortcut canals to alleviate flooding in
the basin.

2 Study Area

Study area is the area of the middle and lower Tha
Chin River from Pho Plraya regulator Muang
Suphanburi down to the mouth of the river Muang
Samut Sakhon province. a total distance of 202 km. as
shown in Fig. 1 (Nuttawut et al. 2012)

From Fig. 1 it is observed in the lower part of the
river 1s a tributary of the zigzag. The river meanders
through the natural drainage will result in slow. causing
water levels to rise and cause flooding. Therefore the
study was conducted in a short canal in the river bend to
reduce the distance and the time to drain the water in the
river.
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