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Abstract: The objectives of this research were to 1) analyze the suitability of surface water sources regarding
quantity, quality, and balance, 2) design guidelines for a surface water supply system to integrate with the
existing groundwater system of Nong Pho Subdistrict Municipality, Khuan Khanun District, Phatthalung
Province. A mixed-methods approach was employed, involving field surveys, hydrological data collection,
and laboratory water quality testing. The results revealed that the case study of the surface water source
(excavated pond, Moo 6 Ban Khuan Phli, area 16,000 sg.m., average depth 3-5 m) had sufficient water storage
capacity year-round. With total losses from evaporation and seepage accounting for approximately 30%, the
source is suitable as a supplementary raw water supply during the dry season. Regarding raw water quality,
the overall condition was good, with Dissolved Oxygen (DO) at 9.2 mg/L and Biological Oxygen Demand (BOD)
at 0.8 mg/L. However, the average pH was 5.8, with turbidity at 5.2 NTU and Fecal Coliform bacteria
contamination at 230 MPN/100 mL. Meanwhile, the existing sroundwater system in Moo 3 encountered Total
Dissolved Solids (TDS) of 680 mg/L, exceeding the drinking water standard. Consequently, a conventional
water treatment system was designed, emphasizing pH adjustment (6.5-7.5), coagulation-flocculation, rapid
sand filtration, and effective disinfection maintaining free residual chlorine of at least 0.2 mg/L. The study
results demonstrated that integrating treated surface water with existing groundwater could effectively
resolve the excessive TDS issue, sustainably enhance community water security, and provide a cost-effective
solution.

Key words: Surface Water Source, Water Supply System Design, Water Quality, Nong Pho Subdistrict
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& U 9% T uma i Fneamlunisrendatesnn
535UYA (Self-purification capacity) g9 wagdnns

Yuiauvesasdunsdan lununsuul euvealane

v A TAd N 19NN YAsT LA UNMS AT
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Wi diey 2 Usenisi sud udedld Sunisud e
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NINBOUT AR BIAAANANULNEIAING1VRY
Aulufiudifidufunsavdofung mnnii gy
spuuUssinlngnsalaglidniunisuiuuse avdeald
WiansianseuduvisuazgUnsallanese lussuy
P11 silveorgnsldnuduag wavoraviliilany
miinazatseanuvud sulunussild uaz
2) mstudiounsiinm SaudHininumuaiiFengs
Total Coliform wag Fecal Coliform 2zdvag luinaun
1PsFILTBIENIAIRLSHANT 2 usnsmsaay
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Udifitanuidimsuudounndstuievennudvie
z%’mil,ﬁaﬂq'uaqq'l,ma'qﬁw Fadu dvenua il
Liaunsadunuilaaldlaenss uazddueg19ds
fiazd ot unsrurunsei g olsadi dUsedns am
pgaasendn i eliiulalumnuuaendodoqunin
VOIUIEUITU

5.2 wan1sussuyuseans nnuazl ynivag
53UUUTEUIUINAAN IINMITTIUTIULAETIATIEN
ﬁi’fayjanﬁ*aq:ﬁmamimmaauqmmwuy"mixmmﬂ
sruvumainfisiunslaeuminedevind dt
HAINW 09U UANISUMINGT8Ia B8 nwal WU
aummindlvneglunasiinsgudussdiiuld
uidosnduddnluiiug vl 3 Uuilanda Farams
arntanuanien lneaneaivesud sazanen
W 9% (Total Dissolved Solids: TDS) ¥ 'auﬂﬁﬂ
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aaufidunualf uassuulss sy Sy
Yoymialassasuayussavisnmessszuu laua degn
ussutludurionnyuos1enn lut s ey
#ipensliitings (Peak Demand) it Faufuazdudy
yhlvidszrauiiog Uaevevioftufigdalldsuinetng
VR LLaxﬂzymm%qquﬁwmma (Submersible Pump)
Fesvhauminuazs i esenunuAululugsgguds
dosansziudliAuansias dawaliAuudomdsnu
Iytfiuasad mq‘uug 1igetesnda dsumnglunmil 6
B auanIanMANNTIFANIAMTUYBITEULY DUALAT B

guuisisumsldmsnegemuy

AN 6 LARIANNANNTIIANTALNTUVBITEUUN®

wawlAs asg U AN UMY uNNBY 19
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w1 MMM TIIMAULYRIRITY

5.3 Nan139anuuyU Conceptual Design 53UU
UssthAaRuiionisysannis indeyasanmsiiassi
Tudud 5.1 uag 5.2 {3d8ldthindunseiiile
DONWUULLIANTZUUUIEUN U (Conceptual Design)
Tneit fngusvasivdnidtoudludigpmamnmiiau (or
o MU o olse wagaueu) wasi e
Hanla LUy sannssavssuuidlumsuAdyman
TDS gauaziaUinniduyy Tnadenldinalulad
sUURAMINUszUMUUsTIUAT (Conventional Water

Treatment System) FHUANUMINZAUNUATYFANENS

wardresian1snuatsshwdmsussAnsunaseddu
viosiiu fineasiBenosdusznoundndll

5.3.1 53‘11‘11@115’1311 (Intake System) §33¢
ponLUURMuAg AR AR samdquiAuluus il
seiuAnfianuazdieuafiorvowas welfaunso
quihldmaomistuazanilamiuainsenauduto
Tneidenldirdasguiiuuuasit (Submersible Pump)
ﬁaamwumﬁm%’uqm@gwﬁdmLaww MuUAYUIA
9M31M5gU (Flow Rate) uagszevds (Total Dynamic
Head) W durius fuanud aansunfl Al duay
sspgvavioddlugslaansenin nioufadanzunsaiy
veziitetlestiurmianiingsyuy

532 n‘szmum‘sﬂ%’uﬂygmmmﬁ (Water

Treatment Process) ﬂjﬁ JHNLUUNITZUIUNIINER

'
U a

MUENIAMNTIUAUAUG Iafdad U aunung

N3IATIEAUAINUIAU tnedld unoun1TYingIuY
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FBLUBY FN1YALLDYAAININN 7 mﬂummzmums

Y ¥ o

HARNTIRIILINIUY Uazn i 8 wuudnaes 3 dRves
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seUU Aedl 1) msuSulaiesin (pH Adjustment) u
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JunauuInfidAy lnensiiuasaiindgnaidueing
Wy Yuv13 (Lime) 38 loauey (Soda Ash) astui
Au WieUsuA pH Ay 5.8 iasWuineyluyam
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'
a

89 e uUseans nnueanszulIunsas1menauly

v
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Funouinly wasitetesiulilidigrdfnnseuszuy
Vg6t 2) NM3MwEa (Rapid Mixing / Coagulation)
AEREINITUTU pH Azvinsiuansdy (Alum) w39
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Fazn1sanaznou (Flocculation & Sedimentation)
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Y
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Wedelingnaufifiminanasdfuduazgnuenaen
miladuuy 4) n13nses (Filtration) i ladauuu
NNfmneNeuargNaliing szuUNIomeLss (Rapid
Sand Filter) FaUsznoufedunsemeLaznAfen
YR 1l oy i nd ey MARINY UazRzNeY
wnadniswaundeny shlvidarulaazenmm
1MSgIULAE 5) N33 elsa (Disinfection) 18w
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a a o
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u%’] (System Integration & Water Management)
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daluiniuldTu d9ulanans (Central Clear Water

a15du tiam

Tank) Wiesfiuns wausan Blending) sy
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wazszuulml wudn seuudszliuimaa Uil A unuy
MsHAALRA By TiUsTana 4.50 UIMseg U LIRS
gadulvg) uannszualwilndmiuied esguinan
Tuwaigd szuuUszURaud eanuuulua déunu
MIKARUTZIN 5.20 UsiegnuIAnins Ineildndin
wanunatasall (@Fuwazyuui) egalsinng
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(Blended Cost) agjfiUszanms 4.80 UmsegnuAriLLAg
efoidienuduAdlofsuiuUsloniilduanms
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(Alum) {Lime) damsud -
(Flocculation Basin) A9ANAZNBU
. (Sedimentation Tank)
unashAuify
(Surface Water Source -
Pond No. 6) —_> ars =T e
“eQ . ° | Al g -‘&'
ar =3
‘ 4 RIREIILT Flocculation
(Rapid Mix Tank)
Submersible Pump Coagulation
AADIU
(Chlorine)

szuudming
(Distribution System)

bowiicas x dd
- Tudonaiil 3 uaziuitdue

CECREINgEt]
(Distribution Pumps)

AW 7 BanszurunskaniiUsydnfeenwuull

nan: {Idedavingu

(Clear Water Tank)

Filtration

fansamneis
(Rapid Sand Filter)

W nsEuulsTUAIaIEN
(Water from Existing Groundwater System)
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Flocculation -
NISNOUBVASWAN

Coagulation -
msnouISa/iAuEsIAD

Flocculation -
nsnoudV/asun:nau

Sedimentation -
NMSANA:NDU

=)

Filtration -
n1snsay

Sedimentation -
mMsANA=NoU

MUA 8 LUUTRBITEUUUTEUIUS WIALNaRMUanUDNie S1bNRILULL FIiaivag

n: {dedavingy
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NNIANYIHALTLATILU DY 808 1959 UA WAL
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i pannd UF inaia v A 14 UseTownd Id Ussanm
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wuuInasg Ui wfumsUsuiedesduazmsei g else
wonani mATedahluguinngsu "Nong Pho Model'

MldnagnsmMahu R uNHaHaUi UL TUIMaR
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6.2.1 ANUVINZAULALANENTNYOIUVIET
AaAulUUBUNRUT KamsAnuAmLWNYAmD VA
5”|Ua€qﬂﬁumgﬁ 6 AOARR BT UKWIAANITUSINIIANS
yEWeNSTILUUYIANNS (WRM) fdiumsnssaee
deodlaemslduvd sirdunuiivennvaeunmsiton
uidai e [10] Taewur DO g (9.2 mg/L) A BOD
i (08 mg/L) Ustasdmpuanunselunsviensaem

§ o

FISUBRNG Y ILHNAGINATANYIVDI USThAws A3

o3

[11] Anudapmaanmind eslvsuuageu ugdu
foptu esmnmenmuesyefidufiutisanms lvanan
maaﬁwﬁaﬁumq’ﬁa ot 13lsAnm anmaandunse
(pH 5.8) 7\ ud nwuziawIzve IR U A ung nald
Sududossmuelidunsunsuiuiadosidaeyuim
(Pre-iming) 3 wq, @3 ng @ (Critical Control Point) 11
nswvumsHaniodestumsianiousseren

6.2.2 WIANTINNTZUIUNTS "Nong Pho
Model" wazn13y sa1n13355UUUszUn (System
Integration Innovation) ﬂﬂiyjimﬂﬂﬁiiwuﬂizmﬁﬁ
fusaufuiunmaiunelgliuna "Nong Pho Model
Wunmsvszgndldvdnnisusmssanisiuuuaseny
(Conjunctive Use Management) 8¢/ 1340 wg U535

F 9ADNAR BINUNTANWIVDY SUTRIL Wasenswe [12]
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finuimaaamszuazdangnmsldeumd aiuiena
uinnssuilantusaensldnagnsmsidens (Diution
Strategy) vl our Lt e nansazan 8¢9 (High TDS)
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(Critical Success Factors for Sustainability) A2131E115 3
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AUAIA YA UNITHAT HUAIIUNT BUA MUY ARINS
(Capacity Building) omnssuundminssuniany
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Alsnasgustwreileuazdiu

6.3 83A AW Inai i Id 9715338 (Body of

Knowledge) nAduiEes "msusziiumuvnzasmes
wisfAuiesenuuUszUUUsU § lldDudies
nseenuUUIMII mNssui ugu uildneliifnesd
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Strategy sﬁlwizaﬁ Nl 19 1a nn1519 9919 (Dilution

Principle) 11973 Aans5uA 28151511 25 Wit 7 A1
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a a
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v
o a
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6.3.2 2eFAMUSBWTUNRYT wuamenas
%’ﬂmi@mmwﬁﬁUiuﬁuﬁﬁqu/ﬁuﬂim (Site-Specific
Water Treatment Guideline) 1138 Specific Treatment
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ANudA A uNsUsuA 1Al unsa-a e (pH
Adjustment) ilasesduuIunmessainenvesituisu
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fniufssnshdaauguuandelsn wided
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Jadeivnenudsavessyuuyszuluus unit ui
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g a8 u (Economic Sustainability in Local Water
Supply) N33 19A211s AL aE 198 9B U
(Sustainable Water Security) N11n15n3 L RN
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UsEI LAgNan13LATIEV A U 1 (Cost Analysis)
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ZONE 1: INPUTS & PROBLEMS
(anawdynn)

ZONE 2: NONG PHO INTEGRATED MODEL
(e9AR2WSTHL - CORE KNOWLEDGE PROCESSES)

ZONE 3: OUTPUTS & OUTCOMES
(waawslia:wans:nu)

Existing Groundwater
System
(szuutinuamainu)

. Surface Wi

1
1
1
1
1
1
1
e N
1
1
1
1
1
1
1

o

@ High TDS (>680 mg/L) (dnsos)
@ Insufficient Quantity in Dry
Season (Unluwantinnay)

ater Treatment System

‘llﬂ (s:uuwanUUs:UnE9AU - oonnuuliL)

{5 FOCUS: pH Adjustment (ufidryrmiAunsa) & (mensos)
Effective Disinfection @ Appropriate pH (6.5-7.5)
(Tunansau)

Standardized Tap
Water

M (thusUrnlauinsgiu)
@ Compliant TDS (<600 mg/L)

(Designed)

@ High Energy Cost (fiunugy)

2

| @ Pathogen-Free (llaamua)

( )
New Surface Water
Source

(sdatihGomulni - Uoye)

© Suff!ment Quantlty Year-Round
(two/TDS#1)

@ Low pH (Acidic Soil ~5.8) (Aunsa)

| @ Contamination Risk (léaaUmflau)

Central Blending Tank
for Integration
(mu’ﬂana'wlwamsusm1ms)

% STRATEGY: Hydraulic
Blendmg (nanmswovw) &
Conjunctive Use (n1stdtirson)

D/

@ Community
Sustainability
mebfnl  (powwdvduvouyubl)
@ Long- -term Water Security
(uummdm)

@ Cost-Effective Solution
(AuAINWIASBZAERS)

"
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n: {dedavingu
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°
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[

. o o a ¢ o v &
Kits) 1l on2aTansflmesanag taun Aranudu

N3A-A8 AN LazARs UdATEANVAD Bt 1o iuay
1-2 afs @ sagtielid wifansnsaUsusanmsdne
a131Adl (Chemical Dosage) T aonAd 8 UAIEUNIY
vesnun AUl naFes iU AvEnm

7.13 Mavdmsdansnuii AuATEUVELRY
28 13940 d 7U5 24 (Participatory Source Water
Protection Management) mﬂmamiﬁmumwmﬁu il
AuIATBITBUIVASTINAY (Sanitary Zone) a8l Aaug
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iemuAuuvaT ATty 917 s MEIEUIEY
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7.2 dawuauuzdmiumsiduianaundesanty
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7.2.1 msﬁnmﬁﬂmumsmﬁ'ﬂuuﬂammmw
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M3UTuUsuUTIwazIden (Detailed Design) Ya45zUU
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ANAZNOULAESTUUNTEY ITANU150T095 UM SEANLYY
g9an (High Turbidity Load) laegnsiiussdvsam
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(Life Cycle Cost Analysis) 551 NIZUUUsEUEMUAY
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