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ABSTRACT

AUTHOR : Mr. Pornsak Samornkraisorakit

TITLE : Enhancing Security and Stability for Water Treatment:

A Case Study of Bang Khen Water Treatment Plant
DATE : SEPTEMBER 2020 WORD COUNT : 7,798 PAGES : 26
KEY TERMS : Stability, Security, Water Treatment,

Bangkhen Water Treatment Plant
CLASSIFICATION : Unclassified

Analysis of security and stability for water treatment system can be
performed using the concept of “ sustainable urban water management”
(SUWM). According to Nancey Green Leigh and Heonyeong Lee (2019), the
conceptual framework consists of 3 building blocks namely 1) physical
infrastructure (connectivity, diversity, and redundancy) 2) Institutions and 3)
resilience strategies. The study focused mainly on a physical infrastructure
building block given that it is likely to be the most successful factor for a
short term. A physical infrastructure building block was analyzed in 3

dimensions including connectivity, diversity, and redundancy.

Metropolitan Waterworks Authority’s Bang Khen water treatment plant has
been being operated, for more than 40 years, since 1979. At present, an
average daily water production is closed to the designed capacity of
4,000,000 cubic meter per day given that the demand has been increasing
over time. Many treatment plant structures are damasged and worn out due
to the fact that the planned maintenance could not be performed
according to the schedule. If the production is interrupted by any

emergency incidents, the production capacity would be decreased by



2,000,000 cubic meter per day per production line. The interruption would
cause damage to the public image of Metropolitan Waterworks Authority.
Therefore, it can be said that the physical infrastructure of Bang Khen water
treatment plant is at a high risk in terms of connectivity, diversity, and

redundancy.

To enhance security and stability for Bang Khen water treatment plant, 2
improvements for raw water system and water treatment system must be
performed. For raw water system, 2 alternatives were proposed; 1)
construction of weir at Samlae raw water pumping station to efficiently
manage the seawater intrusion problem during a dry season and a problem
of filter-clogging algae and 2) taking water from the west side of Chao

Phraya river (Mae Klong river).

For water treatment system 2 alternatives were proposed; 1) building
another production line at Bang Khen water treatment plant with a capacity
of 2,400,000 cubic meter per day together with switching a sludge
treatment system from natural ponds to mechanical system and 2) building
a new water treatment plant in the west side of Chao Phraya river with a
capacity of 2,400,000 cubic meter per day together with improving a
distribution system to transport finished water from west side to east side

network.

However, the type of water treatment system that will be installed should
reduce or get rid of emerging risks from raw water quality such as

contaminants of emerging concerns.
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Sustainability assessment procedure

Sustainability
Assessment Approach to sustainability

Guiding vision
Decision context
[ Objects of the assessment

- Institutions Production and consumption
{Public/Private) ] [ (goods/services) ]

Transparency [ Actors ][ Scale ”Cpmplelitv][unbeﬂliﬂtv ] [ Timing ][ Impacts ][ Strategy I

Essential considerations

Adequate scope

Framework and indicators

Effective communications “What IF " {scenario oriented) vs “What TO"(target oriented) ]

Continuity and capacity
Broad participation of Methodological choices

stakeholders Methods
Models/Tools I Uncertainty
management
Indicators |

Sustainability Assessment

AN 1 N59UNSUSEEIUAINUTITU 91989910 Serenella Sala wazAtuy (W.aA.
2558)%°

sufnwiadell wwjatiulufiadosnmuazaruifuasoinssdailudaninms
nenmvedlassadsiugudundn Fafarsan 3 Yadeddy Toud
1) Arudeusia (Connectivity) Tassasnsiugiuazdosiinindeudetuisnely
wazneuen eidunadenlumsdiiunsdmiunsdlanidusiieg
2) Aruvannviane (Diversity) Tassadsiiugiuasdosdiaumannvatsly 2§
&0 Toun frufiudl wagduniii Gseraudeldifu 3 Ussidufiansaunndn
Usznausie

1) Msfluvasinduiivainuans

2) mslgwmalulagnainuane

3) nsaseszuulnglidnisnsyanedaluaanuiiingeg

3) NM3UT2UUAI999 (Redundancy)
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NANISILASIZALEDYTATINBALAMURNUANIUNITNANUIUTLUNEI1USU

TssunanuunaLuy 1WBeanmlaseadnanugiu 3 Ussiau

3.1. Useiaudi 1 aadausia (Connectivity)
STUUUAU  Wdaneusn  enalddanansznulaensanatdanasninmazanusuadlu
USLHUAILLTDNAD  LAFIMTULUINNT 2 %Li‘;JumﬁU%’UquamwmmL%Wia
szyvtAuiuAeuan tawn Hepgiunn enazdrinauunlalunisuis
sEUUNAAUNUSEUN Luanaisn Wunisiinladnaningnsas LLaszlumsU%'UUqa
= 1 a %’ Y2 o a 1 [ v <

anwanuausaniglulssaunantluluny  wneiunisnaad1anaiEse
Tseunantaziiladnisnaninsiunedu 3 lad awmaan1aNanundgnses Lag
mnlaulaladuiafadgymdn  szanunsaldeululdnladnisudnulaviui
dmsulsznuanulausanieusn azdesaliunisuiulsmasiaunlaseding
vauszumaluuLieany

d‘ < Y] d' 1 =3 (Y] 1 v
wInaniaes  WWunisusulpanmanuwenseneuenilunan  lnen1snedasng
seuundntiluaouilval wasdliun1susulRuasimunlasnevieyseunly
WU FauuIniell dedunisiiuatosninuazauTuedludInN1sissuUaITe

Auglumg

3.2. Usslauil 2 Auvainwviane (Diversity)
AM5ARAAUIAUNRAINKAY LTINITIATIETLUFIUYDITDLAUDLUINIAIUTU
FEUUURULNBIRLIVNAREY Tnadmsussuuinfu 719 2 e dadunisusuls
WaNanmAauvainvats tuinazidunuiniawsn Tunisiiinlusgsumnudniag
TldanansenusanTzuIUNISNANUIUTEUY YsauUIN1Naad [Wun1s11uiRuaNn

1 d' d‘d 961 = 1 a %)I
WA unilnn AN unlglunssuaunsnani

£74 = 1 v d' % o [y} a qoj

nsldmalulagunainvane azyaduluivaiaueiuinisdmsussuunaniisedn
Wunrdn F991n0et@usy 2 LN adesiinisasisssuunaninlaluunsaimg

Ty FagunuuvesszuvazA i ua a1 snanvsoMInAuEes 19y
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a dy 96/ a d‘ d‘ Y = [~3 a [ =
AnduanAumiRunwdsusladlulusuenls Jadunisasuaiwatiosnn
warANITUAIlLTINsIgwmalulagnratnrane lulugn
v va Y4 dl 1 96’ a
A15a319520U LA THENISNS218A TUARIUNATY 9 STUULIAU TULUINIGLSA
= [~3 a v = < =3 Y
97199z LD o dunsEsuaS @R SN INLAE AU UAILUYSELAUNITNTLANUAIVD

[ dl [ o Y a a 1 (9 =% A <
PEANY LL@GLULL‘U'JVHQVI?{EN %L‘Uum3a51ﬂﬁwumﬂﬂuamuwLmﬂmﬂﬂu 909LUU

|
=3

nswtaiatssn nkarANLIUAlUGweINIINTEILRITEITEUUINAY B9y
anAudsdlugiuanfawmgnsalaniduluiunlafiunnds

szuunantuszun Tutumansn d9azasreszuuladlvadluiungy o1alddadu

o U

n1sUSulgsagiauaissnmkazaudualudnisnseateiieg1aildedfgy

o

=

ag19l5Anu TuuuImafiass aziinisasessuunaninuslndludnanunuis fe

ov

IeudunsasuadaaiosnnuazanuiuadduBansneaefivessE UURERAT
3.3, Uszdiufl 3 nsfiszuudises (Redundancy)
dwsuteiauslunuivnsiiaswosssuuingu uasderausluaosuumises
syuURAntUsEU ssllunsidsuadaadosnmuasanusiuaduideesnisd

szuudsed WinaztdumsiiudaminuanuisalunisdrsesUsuiainfuainLmas

4 1
=

1AV WaLNISIALYAAUAINNTA LU TNANUN YT DNNTIRNINUIUSLUUNAR LD

4. wanmsnszianmldgyninazauassaadesawnazanusiuasly

A15HANUIUSEUNEIMSULSHIRNAAUIUN9L LY N15UTEUUASIAY

4.1. d@nmnald

Tssnunaninurausulndtann s iniuAsrae 31U 2 @18 lan @ensysiy 6

(Preference) Wazanessds F4lgln1ananenwszsy 6 [Wuunasagniman dmsu

U a

ATYUIUNISHENUT UTLNouaie 2 @19n1Suan Wwn @en1suasni 1 30189n15ua

= [

2,000,000 U4/ bazd1gNISNANT 2 AN189N15HER 2,000,000 aU.4./TU ned

U a

ANBINISHNANENTDINEWANSHER Line 1 BN 400,000 aU.4./TU SIUNIDINISHNANUT

Y v
U

Y1984 4,400,000 aU.3./3U (
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o a al 1 1 | o a o

dl ¥ 1 a a . U
NN 2) ‘LI’WWU‘VH]ZL“U’Rjﬂ’WEJﬂ’ﬁNaG]"i]gQﬂEjUﬁ\TN’WUVIE]a']LﬁENu'WﬂU (conduit) 1‘UEJ\‘1

YMEIUNTINALNOUILAWD MTIUDNTDI PAINNIUNTZUIUNNT

ee

H9NNALNOU LA

nsosuan Wildazgnawioludanssuaumsendelsawasnuintiludanuiila neugu

U

daludeantlguaned warguanglidliunlaenss awnsoasUlasnuning 2
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nsuangean o Jagiu

ANA9INISHARN #@18N1SHAR Line 1 #18NT1SHAR Line 2

1. NAINISNARN NNIAUA LULNULUIUN

1.1 Designed capacity 2,400,000 2,400,000
1.2 Production capacity 2,000,000 2,000,000
1.3 Reserved capacity 400,000 400,000

2. indemsnanndegludaglu

2.1 Designed capacity 2,400,000 2,000,000
2.2 Production capacity 2,200,000 2,000,000
(over production)
2.3 Reserved capacity 200,000 0
R:\:Tger Chemical Feeding Sedimentation

into WTP Lime PAC  Alum Polymer Filtration

f m—
L Filter.tank\

e =
fee

. Chlorine

Supply
Raw water Chemical Feeding Sedimentation

into WTP Lime PAC  Alum Polymer

Y=L

Filtration

[ e \
L Filter.tank \
[ —

I
ERRERARRARASRRRRAe

water h-
canal

Clarifier tank

n

Line 2= 2.0 Mm3/d

Storage

Clear water
reservoir

AN 2 WEAINTZUIUNTHNANUNUTEUN TS9URNARTNUNaU?
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Iiwmwamﬁwwwuﬁiwquﬁﬁu 2 WiAY Iiaquﬁﬁwmmaﬁu 1 (ﬁLﬂ%@ﬂﬁjUﬂjﬂ
$1u9u 6 1a3ee 1w 5 1a3ea wavdnes 1 1a3e9) uarlssguinAunaneias 2 G
i3esguiinduau 4 indes lifidrseq) dwmduatsnisudna Line 1 wag Line 2
pdiy Tarsiadiildlunisudntviedu 6 sdafodmiuiuduuuns Yueia
a15du wedegiiilloumaslsn (PACY) wediwasdmiudiunnaznouiazaassuly
FIUVBITEUIUNTANALNDUY MTInnnznauyila Solid Contact Recirculation AuW1A
WUHUAUENAT9 58 R 31U 22 619 A&snsnantingaas 200,000 aU.4./74
(HAR939 180,000 aUL/H8/51) ndnn1siuvesdmnazneusind ao1denis
swfostunznouiiflegldifmnagneu fungnoulnifinantiAunauiuans
anmzneu Wensneuns 2 dunnauiuasilinznouiiladvwslngiulunais
&u lvanunsauenmazneusenanu laléish AENaudIAUILgNTEUIEBDNGATUY
mnaznauiiodnlumdadely fivensessiuiu 56 Ve Wulenseswuunsesds
(Rapid Sand Filter) ld@19n 993 UU Dual Media (N518nT0uazkauns ko) Lay
T4anses (Nozzles) Wus3uih wiazUeiifiufinisnses 256 ns.a.dasin1snses
75,000 aU.4./7U ﬁﬂﬁmuﬂizmumiﬂsaqLLﬁfngﬂdﬂmﬁué’f\‘iﬁuﬁuﬁﬂa U
5 1wad AU 420,000 AU, (Useaim 10% vosfideniswdntiidetu)
Yagtuinfvinla wad 2 g3 @afuainug 120,000 av.a. viedeuay 28.6

UBIAINYTIN) IAEDETENINNITANTUNTTOULYNLATIATI S18aLLBAMILARNT

a
HINNINY 3
A
i 0
80,000] au.a.
<D 2 & :
= 2 60,000 au.u
i 120,0p0 av.u. FELLEL 40,000 au.u
ot
a8 . "
= L. 1 1
[ i l L]
TPS3
L'm I _ . ) W fumiiSoplog oz
DPS1 TPS2 DPS2 #enieds Sop Log  see

P~ LY Y %’ a %; 23
AN 3 LAASLANUEINUNULN L 159URERUIUNLYY
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nduihdszuniindnldazgnauduarguine anlssundntiuaaulgdld
vioanilguineih Tnelunszuiunsteslssguasionun 3 Tss waglsaguine
fiovun 2 Tse I

1) Tasgudstn 1 (TPS1) gudsiilaniiguineinvimss (TP), :1ugsysae (RB)
quitil (LP) wagvieunemauszviuna wialedu uazanuay

2) Taagudaiin 2 (TPS2) gudnilianifiguineninananim (LA), eaoans (KT), uaz
dl39 (SR)

3) Tssgudatin 3 (TPS3) guasilianndguinethiuys (MB), annnsedls (LK)
WAZUNNE (BP) Uagviaungniauiiiunsuagnsesu 9

1) Tssgudneni 1 (DPS1) guineriliufiensdu wirfame uandomes

5) lseguaneun 2 (DPS2) guinetlviiuininanginasniulv anglvy

dmSunzneufiiatuaInnsEuIUNISHANT gNMAAlaeTEUU 2 JULUU taun
SEUUSTIUYIR wazsruunidansnousuuldiniesdnsna Useunnmasesdudn
nznau (Filter Press)

1) szuun1Annznaulanedssssud1f Usenauniy (1) vednngnau (Sludge
Lagoon) A119334 460,000 AU.Y. Nudt 109 13 (2) Yomnaznou (Sludge Polder)
Nuft 77,915 war (3) aumnpznew (Drying Yard) Wil 56.25 13 #udisausienun
243.15 15

2) ssuunndanznaunuuldiaiasinsna tneldinsesdudansneu (Filter Press)
Pagtusesiuuiunungneuwiiuinngnoufiszursandmnnzneu (Clarifier)
mneay 21 - 24 Tasiinsinsaniestudanznou s1uau 3 1A3es Sawamise
Jusamznaulgegn 42 du/Su/edes (iszazinanismay 16 Halussotu) An
Hufoway 20 vesSinmumenoutiua Jagtussuuidanznouvedsanundnii
VIUUTBISURLNBUINNITUIUNTNARTNUTEUT 4,000,000 anuAinsAe iy
dadhunsidanzneusynitauuusITuTRLaziadesdnInalutlagiuegii Sevas
80 #1o 20 puddy Fefuiidlilunisidnnznounseunquituiiniieimises

1599UNARUIUNIY AatanslunInd 4
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Polder #C

-
E==

2

- Sludge Lagoon #3 } H

N
J

> Sludge Lagoon #2

m

Drying Yard

Sludge Lagoon #1

i

(111110
(111111

!

Polder #A

Polder #D

AINWN 4 LLN‘L!I?NLLE,’{G]QWU'VI?%UUﬂ’]"i]ﬂ(ﬂgﬂ@U‘UENIﬁN’WUNaWUWUNL‘Uﬁﬂu{j%‘\!Uu

ndeyaanInilvvedssnundaiiuisey aunsalnssilaymiasguassad

ANARDLADYTNINLAZ AL UAIYDINISHANUNUSZUNUN TR UNA U LS Fail

4.2. Usziuil 1 annudouss (Connectivity)

Tunsfinnsunussiuanuifendedmiulssnundaiiviaey aefinnsunis
Tnseadneszuunaniuassyuuviesas 9 [Jundn Selaseadalnodinlngves
Tssrnumdmnssuwdulasaiuunouniaaiumdnilvinisdounrusasada
Tnanuueniniszuureussgunanivndiuegnelilassassd it
rtaviooravedituiilifismedwiunmsliieiosinsniequnsaiifienisdoutitgs

SniszuurieMdouiaiunaonlaelifivssgunlaUndugag vinlinisidsunse

' ¢a o a & o - Y a
Foungugunsaintgatussuundndululaenvsesnasemgnanenisuan

anmaredla®nusenisvils laun Anudiuvedsaundniiuiauunagios

NINISNEAUNANRIGINITRNERARADN 24 F2LNe N15TIZNYATTUULTBTaUUITS
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(Overhaul) Wuszevnamnug JaduSesidululden Wesnazdsmansenusofld
induuinunidniddannsosameyiinuifiramell ludsdisidumsdon
thgadananld eenidgmeiulassadie annsoaguldmunmd lneineazden
aglail

1) viedndeatin (conduit) Tassadraduneuniniaduiman vinlihddusiaiods
ihAvuasriosutilandinszurunsanagneudagtiuinnisidueentnnisuen
lassadanisgounansalassasisinanindudesmganszuiunisuanluinag
a189N13WEN (A1§9N15KHER 2,000,000 aU.a/Tu/a18n15uEn) wagldiaanlunis
Aiuauu Iviinmsdenvnsilaaeudsennuaziiuluenn

2) Yansaq ludiuvasszuuriedasioaudseglanumanuneunin lnguuivioun-

14 1
a A a o w

vioauuazaiiawing o ogfdnRatuin vilinsdonthssdituiidrinuasldunnmeiiay
tuedosdnsuargunsaiildnulfesastudssdninm Snffsseuuienazgunsnl
Usznaulsifivszgindadaiteduinuding shlvinawdeugunsalvieuszginsig
1 vi3enadadeviotiis: ai’ﬂL*f]u%é’fawqmzwmﬁwamﬁg\‘imamimﬁm lugawains
UftRnuieilddouden duudoszuuvenasyseninddddmiunisdse
nsesiauldliifuussAniam dmasenmnmimdnsesiaevililiauns
AuANAMATLTd ViR

3) fufviala Snvardymasadierdeiuiuredtdeni Wosndaufviilas
Tassaadunsuninaduman uissduanusuuswesiymaziuinni Wesan
vinafafuila Hugafiinsduasindelsavionssiu degvdlumsianieu
daalilassainaeunsadigademeduusiunning N1srenYeNLENITdNAN TN
somsguayaetUszUn Tnslamglut peak hour miheauiiifisadowzsionis
ununsiiueuegnssanuiieansansenuiingn JegtulssrunEnt g
urunulassnsgonfafuilaaneay 2 lugasd 2563 - 2565 (M7 120,000 AUAL

AnluSouay 28.6 U8IANURTIW)
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AN 5 LLamﬂizmummammﬂﬁwﬂumwaumgq
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fapsiianundes wWeoewn Galdanunsalvnisaduayuinluvsinanideddayle

[

4.3. Usziiufl 2 annuvianwane (Diversity)
nsfinnsanUssduanuanaedwsulassadieiugu asfiansaly 3
Usepuran tawn

1) Msilunasipuiivainuans

2) Mslnalulagnainnany

3) Msaswszuulaglidnisnszanemluaniuiianng o

nsiluvidsnuivainvangy
msUszluasvas Tdunfuan 2 unawdan lawn 1) wididwssengasuiidiia

Jainunustdl Hiumasslseldensiueen Fdddundenadesyniain 5 uazs 2)
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Uszanasuiousiuim w.e. 2545 taglsesnundniiunseuldiinnuauiaimssen
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AUANUNTIERNIN AN kiU mssend il Uamndu 9 Bnunune tawn Jeym
nsgnamesidy uazlammaiiulsinamesasieaaduiensed
IngRfBudunaR Ukt mIze dewalininnufuluiiAvasiuinnsgu lae
fiAud Vet IaNAINNUANELINNINTY ANToyadaunaraudt w.e. 2557 69
U .. 2561 9ziuladn A1ANUALEANAULINSTIUNNTMUAETIUNY SUazBanay
Al 6 wenan Mndeyaanandiot w.a. 2562 AIANAY 1 LivgunAUdua Wi

Tuin 28 Suney 2562 flAngean §9 2.06 n/a.2 Fadslainasaaluseu 5 UNHu
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1 2557
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1.75 3 :

| p2s58
-\ 1.24 n./a.

1.00 4
I 1 2560 2559
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Wanszerdwwlng loun nqulnesmen wu Aulacoseira spp., Cyclotella spp.,
Nitzschia spp. nauams1edWeiunuuntiu Usenauldsie Oscllatoria spp. Ngu
ams1edtey Usenaulueay Chlorella spp. Faniiusunaigaiu 8,000 vuluse
100 Haddns Azilanuidesiinlivansesgasiu ludauuseua we. 2561 Wuin
USunuamsegasiulansesiusunaniunasiivuauazianunlunisiiagedu oy
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gils/100 ua.
56,000

~
56,000

48,000

40,000
33,600

32,000 |~

Laiifiu 8,000 gila 100 ua.

- 235,200
24,000 21,600 21,800 22 200

n_A-60 W.EL-60 TA60 UA-61 NN.61 ilA-61 e .-61 w.A-61 fie-61 nA.-61 an6l NE-61
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16,000
10,400
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e

Al 7 Sinuevisiegadulensesgega vihamguihaudwa Usuusvana e
25617

nsldmalulagnainnany

T5euRamituaey gneensuukazldnuundusseziatenuiu Inelilasunis
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AszUAIUAISHARY L UUITAlY (Conventional water treatment system) Fadl

Joneelunisidndeluleudminarsiailuiy wenainil suluuvessmnaznay

= a
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4.4. Usziaudl 3 n1silszuudnses (Redundancy)
DaUl91M5UTEUIUATNAIRE AT UUNARET 4 Une walilana1falssaunEni
V19U ellaunfindinisnangaan Juibiduniserniiazdnianssuundnuii
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wuseantdu 2 dw loun seuvinfu tagszuunaninuseun

5.1. STUUUNAU AUataua 2 WuIn1g bawn
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WUINNMIN AeasiadauenseaviIngyasuilndwadmianunusi evae
Josiudgymanuhuguiuuinsgiulaegradsz@nsaim wenainddeaiunse
UIMsInnsUsaamsgaaiulansaslilosadaenisiiensuiiiininseaui
avseefeed ausaunsaiuinubildlauiulssann 15 Judnee Usens
o w d' o v %:l 4 I o A v 4 1

@Aty WevihnisenseaudiviegluseaunianunsalvadiraesUssUlnensaliung
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NUAUNAULN BTN a5 1952 UUAIUIAU SIUD99EF DN ISANWINANTENU AU

duwanaeuiazguan (EIA uag HIA) A

5.2. szuuNanuIUszU d9otaus 2 wuang awn
LUINIIIN NISADASIITLUUNANUIENTOINIAINER 2,400,000 aU.4./3U 9
lssnundniviauu Wngldinunssuuiidnagnau (Uedim) wiendsuliessuy

U

Adnaznauliluluunanay senineseuusssuAuszansanguazszuy
mannznaulagldiniosdnsna

WuIMNeTiEes N5nead s UUNARtASe I EINER 2,400,000 au.4./3u 1nenIs
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