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1. uvdshuimaluiiugay (Unconsolidated Aquifers) Ussneudeduivliiuinia
Fusau adl

+ Gﬁxuﬁué’uﬁmvﬂaumwﬁm%m (Colluvium  Aquifers : Qcl) gARIBLNBTUNT
(Quaternary) maﬂwmuL‘UumuﬂaumwummmmwwmmL@ENmwmm@mmmsmwwawqu
Uzufusruiusuiivaunivoy Iumnmwummm wenuiidsauiidnuvar nare duauay
#uninslug (Pediment) wSoauiuidenn (Talus) @rulugiiufumdervunsieuumeiayiuunn
(Rock fragments) mmaﬂwmwﬂumasmmmLmﬂmqnuiﬂ GNLLG]“UU’W]IMEUT\IUMLaﬂ LifinnsAnuuin
maqmevﬂaumaqmﬂﬂ'1wruamamuwwwmajmﬂmmmmamm muuiumqamﬁsmwmaam
prneuAusIuUsEATE \ungneufiuuidemmyusi Liutushuinaiin winsnoufiusau
Usglnnisuidiaen (Colluvium) L‘T;Jul,mdqﬁflﬁﬁfgé’m%’uLﬁamsqﬂim Tnertrluanumestun

yilatlagfuszann 10 - 40 wes huianaegluinaeian (5 gnuiAiunsiedalaa)

2. wrasihuimnaluiuuds (Consolidated Aquifers) Usgnaumeduiiuliiiuinia
MieeneY NSesdduatgnuigalumsougn Al

2.1 Puiugiumaluiudu waguuls (Sedimentary and Metamorphic Rock
Aquifers)
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+ %uﬁué:mﬁﬁﬁuuuqﬂaaﬂ@?ﬁw (Ordovician Limestone Aquifer : Ols)
Usenousefiuyuiiedu Amuiunansianiduy wanswoutuu wutuiuaalfuuusesaldsuey
Wiy

+ %’uﬁwﬁuuﬂaqmmmu’%w ~ Aludleu (Cambrian-Devonian Metamorphic
Aquifer : DEmm) Usgnaulude fiulud fudad fumodalest wagiufialad diuiniagninifuey
meludosimusesuan sesuen sesidou wazsosseserinaduiiu mudndsiuiuinalasiads

agluyae 30 - 70 wes Wemlvlmhlalunaeidesndt 2 gnuiaiunsdedalus

2.2 Fuuguinluiiugeil (Igneous Rocks Aquifers)

+ FudiuduunAuwnslie (Granitic Aquifer : Gr) Usgnausme ululelnd-gesu

v
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uAN SeBUEN VideTeBIAnu uaruduIzgnAnIAvegluUS MUy nunszaeduduuiadng du
Ty daunIng finnudnvostuiussana 20 - 40 wns Ve dilddlngtosndn 2 anulAn
wnsredalie

- AMANEN

gaumgiivesdinieuled 1, 2 uay 3 1W1Au 37.0, 35.5 LAz 28.0 BaALUALTYA
muaeu Aaa i lagluldifuannsgiu enviu vigeslsd lasidloy waswanduy (a350unuay
Ay, 2553)
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M13197 4-4 ARRUHANIINTIUUTIIUAUVSEV VLA (Total plate count) wag Total Coliform,
fecal coliform 1ng35 MPN ifaungunInlkasngAIN1eY 2555

ﬁqﬁ’u’ﬁ meﬁm%’au Total plate count MPN index per 100 ml.
q (CFU/mU) Total coliform | Total fecal coliform
1| dnfeuvhetitn 1 47x10° <11 <11
2 | dweuthedin 2 72.75x10 <11 <11
3 | dwfeuethiin 3 84.5x10° 22,400 <11
| dwFeuwin 23x10° <1.1 <1.1
5 | dnfounseiag 66x10° 1200.55 <11
6 | dmFeultaidou 52.5 x10 350 <11
7 | dnfeuduu 89 x10 920 540
g | dmeuiiunn 65.19x10° 1375 16
9o | dmeutihunis 72x10° 1216.5 1200.55
10 | dwdeunuomghudes 49x10 75.5 12.5
11 | dwdoultansedis 102x10° 1660 175.55
12 | dndouthui 170.5x10 43 40.05
snasgruthudlog (en., 2549) 100 <1.1 <1.1
sAsgIuLus (@130, 2534) - <1.1 <1.1
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Lﬁaﬁ’mmmsw'mLﬁﬂ';Lm&iqﬁm%ﬂumﬂmsi’umnmamixmﬂlm HANSANY
mi’mﬁ 4-5 Namim’aﬁﬁmiwﬁﬁa Staphylococcus aureus, Salmonella, Clostridium
perfringens \PBUNOENIANLAZNOFRINIEY 2555
10U o Staphylococcus Clostridium
o U Salmonella
N aureus perfringens
1| dweuvetiiin 1 Wy Lainu Lainu
2 | dhwdowheihiin 2 Ny Tainy lainy
3 | dwfeuethiin 3 Wy lainy Lainu
¢ | dwfeuwinn Lainu Lainu lainu
5 | dnfounseiag lainy lainy lainy
6 | vndoultinfeu Lainu Lainu Lainu
7 | dnfeududu Ny lainy lainy
8 | dmdoudiume Ny Lainu Lainu
o | dwFeuanis Ny lainu Lainu
10 | dwdeunuomghudes Wy Lainu Lainu
11 | dwdoultansedis Ny lainy Lainy
12| dwdeutiuii Wy Lainu Lainu
snasguthudlog (en., 2549) Lainu Lainy lainy
mmgmfmi' (@15135048%, 2534) lainu lainu Tainy
ANZINENAIENT UM INEIRBNLATANERS 1-198



Iﬂinmi&iaaﬁ 1 mﬁﬂm@gmmé’@m guninen gunssiiineuazamnimi unil 4
W sviesiguvanimieulunane funnvessewmelng HANSANY
AT 4-6 ﬁWLa?ﬁJﬂmmwﬁﬁaﬁu WPOUNO BAANLAZ NG FANEY 2555
uvidstininfu i muagegn”
mmmwwssmmmmwﬁw

faflnuami | e fupa | winw | Audy munshguselevd

Ul|d2 |U3 Ud | 4.5
13 nduuazsa | - YU 2 la 5| © v |8 | -
2.9unndl K 258 26.8 26.2 5 | @ 5’ 5 | -
3. pH - 7.985 7.7125 6.95 § 5-9 5-9 5-9 -
4.0 un./a. 4.915 6.38 3.72 0] 6 a4 2 -
5.0lof un./a, 0865 |1.03 1.11 5 | 15 2 4 | -
6uunTiSongy | WufOw/ | 2400 | 1204 | 2400 | 5 |5000 |20,000| - | -
Tndwedusovun | 100 wa.
TuuefiBongu | Wudadw [ 2400 | 1201 |79 5 | 1,000 | 4,000 | - | -
Hroaladvosy | 100 wa.
8.lulmsm un./a. 0.575 0.625 1.06 0] 5 -
9.uaulunily un./a. 0028 [0031 0028 | & 0.5 -
10.1luea 1n./a. 0 0 0 5 0.005 -
11.yo3ua(Cu) | un/a. 0.008 0 0 5 0.1 -
12.4dafa (Ni) | un/a. 0.0024 | 0.00415 | 0 § 0.1 -
13,9011l un./a. 5.12 5.7085 | 4.053 § 1 -
(Mn)
14.8ned (Zn) | un/a. 0.131 |0.109 |0242 | 5 1 -
15.uAnLie un./a. 0.019 0.0195 | 0.038 § 0.005* -
(Cd)
161asidlonviln | un./a. 0 0 5 0.05 -
LENINAUN
17.(5185}1 (Pb) un./a. 0.01955 | 0.0208 | O 0] 0.05 -
18 Usenvianun | 1n./a. 0 0 0 5 0.002 .
19.8131y (As) un./a. 0.0275 | 0.02625 | 0.051 0] 0.01 -
201welud un./a. 0.003 |0.003 |0.004 | 5 0.005 -
(Cyanide)
ANFINYIPNENT UNTINS LN BATATERS 1-199
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M13197 4-6 (D) ANAFUAUNTNUIRIAY LABUNGBAAULAENEATINIEY 2555

uvidstninfu NUTFUAGER /PNLNTU
Uizmw@mmwﬁ%
fuflnaunmi whe | duae | w Audu aunshiuselev
AN 41 (U2 [U3 |Ua |U5

21.AusunAINS @

(Radioactivity)

-Asduoan weaweoksa/ | ldwu | ldwu | ldwu 0.1

(Alpha) a.

-ANSELUA(Beta) Tawu | ldnu | ldwu 1

22. 2053 AngNsILaY

dniviafideaeiuy | llesnsy/ | ldwu | linu | ldwu | s 0.05 -

Wasn a.

23.5/% (DDT) lalasnsy/ | ldwu | ladwu | ldwu | s 1 -
a.

24 Jiovdstauean | lulasnsy/ | ldwu | ldwu | ldwu | s 0.02 -

(Alpha-BHCO) a.

25.fansu (Dieldrin) | lalasnsy/ | ldwu | ldwu | Tdwu | s 0.1 -
a.

26.9am3u (Aldrin) | lalasnsy/ | ldwu | lawu | ldwu | s 0.1 -
a.

27 gUmmansuay | llasnsy/ | ldwu | ldwu | ldwu | s 0.2 -

winraedlenlen | a.

28.19UA3U lalasnsy/ | ldwu | ldwu | ldwu | 5 | ldensnsamsaanu | -
a. A
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M13197 4-7 AN MUIUIAELURBUNG¥AIAN 2555

- mmgﬂuﬁﬂmma
LRAIUIUINNA P -
o y . wan1suslng
AytiaanINLn e » :
U Uulds | nasimvued | nasioylay
LIS 419 Wanzau GAGLY
- wwardu-
1. & (Colour) . la 14 5 15
lAvoan
2. AUy (Turbidity) MgANUYU 1 17 5 20
3. anudunsn-ang (pH) - 7.25 7.21 7.0-8.5 6.5-9.2
4. \én (Fe) 1n./a. 0 0.03¢ | laiunin 0.5 1
5. waanda(Mn) 1un./a. 0.017 0.067 laliunin 0.3 0.5
6. NBILAY (cu) un./a. 0.006 0.002 laiifiunin 1.0 1.5
7. daned (Zn) un./a. 0.09 0.01 liAunan 5.0 15
8. FaLnn(SO,) un./a. 23 10 laiiunin 200 250
9. Aanlsn(Cl) 1n./a. 2 4 laiifiunin 250 600
10. Wgoolsd(F) un./a. 0.03 005 | lifiundr 0.7 1
11. luwsn (NO,) un./a. 2.3 0.02 laiiAunan 45 45
12, ANUNSEAaYTann un./a. 440 270 TaiAiunan 300 500
13. Usinauansvianuaiiavansle un./a. 505 350 laiifiuni 600 1,200
14. a3y (As) un./a. Tainu 0.0067 | dotlifiay 0.05
15. lwgnlun (CN) un./a. Tainu Tadwy fasliiaey 0.1
16. Az (Pb) un./a. 0.0831 | 0.06316 fodlifiiay 0.05
17. Uson (Hg) un./a. Taiwu Taiwu foshifiiay 0.001
18. wAnLile (Cd) un./a. 0 0 fadluiiaey 0.01
19. Aoy (Se) un./a. 2.5 Tadwu fosliiiay 0.01
20. SnwsfinTIanulneis o 2 3w ia
lalafisio avuay. | 222x10° | 31.5x10° | lasfiunin 500 -
Standard plate count
@ a @ 1
v ad . LD LOUAD .
22. Uni37952anulaeg3s MPN 130 2 198N 2.2 -
100 U9
23. 8.lala (E.coli) - Tainu sl fogluiiaey
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5.1.3 §50Me

a

widsdmSouluniangFunnifnwdsegluundaninnin MUNWNYs N1gauys
ANTINYT 5193 wanlnsys danwaenneesaiinedasdelull

é’ﬂwmzmqaiaﬁ%wmmaq‘ﬁuﬁﬁnmLméﬂﬁm%fauﬁwf@mﬂ finnsduuniiusendu
5 ngu e fungnou fiuuls Fufauden agneuidliudein wasiiudail Jeuszneumeiugasiisg
fizesdduorgnunanlumeouanldfall fuganiuruuIeu (Precambrian : PE) fiugauawiuIou
(Cambrian : E) Aiugaaalaiideu (Ordovician : O) fiugalagiseu-aludeu-asusiimlesa (Silurian-
Devonian-Carboniferous : SDCtp) Nqu#Aunesw1gil (Thong Pha Phum Group) #iusaiunsngeu
(Intrusive Igneous Rocks) unsnfusiusnlugaaiivetiesa (Carboniferous : Cer) fiumznaugn
w3kl (Permian : Pr) ngu#ius1vys (Ratchaburi Group) Aiugalasikaadn (Triassic : Tr2) nguiu
81U19 (Lamprang Group) m3AAUKIA1Y (Pha khan Formation) #iugalasweadn (Triassic : Tr)
nauiua1Une (Lamprang Group) #iugAgusadn (Jurassic : Ju) na@uugunne (Umphang Group) #iu
Asudas (Semiconsolidated Sediment) gameflTe3 (Tertiary : Tmm) ngufiuusiing (Mae Moh
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Group) ngnaundliudedi (Unconsolidated Sediment) gaAleasu1s (Quaternary : Qt) @o
nnauniing Ul (Terrace)

é’ﬂwmzmqaifﬁ%mmsuaqﬁuﬁu%L'm,umémf’]w%fau%’wi’mﬁﬂLLW@LW% NI uundiu
oonidu 4 ndu Ae Funznou Fuuds nznouddsliudeis uazfiudai Fsuszneusefiugasiieg 7
Bsdhduaganudanlumseuaelased fiuganduauiuiey (Precambrian : PE) fiugakAuiu3oy
(Cambrian : E) Aiugnesladiduy (Ordovician @ O) fiugalegiseu-alaieu (Silurian-Devonian :
SD) #ugalygiseu-aliileu-asusiinesa (Silurian-Devonian-Carboniferous : SDCtp) Ngu#iu
NoW1Q3 (Thong Pha Phum Group) #iugan1suaiinesa (Carboniferous : C) udnatiunsnveu
(Intrusive Igneous Rocks) unsndusitunlugalasweadn (Triassic : Trer) Fudailn (Extrusive
lgneous Rocks) eAATIMLAEE (Cretaceous : Krh) nenauidaliudeiy (Unconsolidated Sediment)
gARIaINaLTS Usznaudy nznaungiindiin (Terace deposit : Qt) Agnaus st (Alluvial
deposit : Qa) LLawzﬂauﬁWWﬂgﬂﬁﬂ (Alluvial fan deposit : Qaf)

Snwaugnsssdinenvesiiuiivinauasimioudmianigauyd fnssuuniusendu 5
nau Ao Aunzneu fuuds Fudsudein azneundiliudeds wariiudail Fsuszneusefiugasiieg 7
Bosdduergnuaaalumsouanldieil fugeniuauusu (Precambrian : PE) fiugauauiuIou
(Cambrian : E) #iugaLauiuIeu-ooaladideu (Cambrian-Ordovician : EO) #iugnealaniieu
(Ordovician : 0) #iugalagisu-aluiey (Silurian-Devonian : SD) Aiugalegiseu-aliileu-a1sue
iada (Silurian-Devonian-Carboniferous : SDCtp) nauuneasW1nil (Thong Pha Phum Group)
Hugalagiseu-aludeu-arsueiinesa (Silurian-Devonian-Carboniferous : SDCtn) NgN#unzuI?
A3 (Tanaosri Group) #ugAA1sUailinaa-Lnesidley (Carboniferous-Permian : CPk) nauiiuung
n3¥314 (Kaengkrachan Group) #ugaa1suailinasa-tnesiiley (Carboniferous-Permian : CPk-1)
NgUAULAINTEIU (Kaengkrachan Group) 1a3aulINse (Khao Pra Formation) #iungnauen
WSy (Permian : Pr) nguius1vy3 (Ratchaburi Group) fiugalasweadn (Triassic : Trl) nguiiu
a11U19 (Lamprang Group) tusaliunsngau (Intrusive Igneous Rocks) LLWiﬂﬁuﬁ?sﬁumﬂuqﬂGﬁLL@
a3n (Triassic : Trgr) #ueALIATA Uurassic : Ju) NFUANRUHI (Umphang Group) #ugailunsn
99U (Intrusive Igneous Rocks) LLWiﬂﬁuﬁQ%uMWTuQQﬂ§LML%Ela (Cretaceous : Ker) fiufaudasn
(Semiconsolidated Sediment) eAWasiTe3 (Tertiary : Tmm) nquiiuuaiiung (Mae Moh Group)
nznauidiliiudsia (Unconsolidated Sediment) ganainesun’ Uszneuse nzneulwiiuidsien
(Colluvial deposit : Qc) LLamzﬂauQagjﬁuﬁ pEnaus s (Alluvial deposit : Qa)

v
a A o

ANYUENIS TNV INUNUSnaLAIN o uTIningnssaiys In153uuniiu

=

ponilu 5 ngu Ao Fiuszneu Fuuls il azneundsliudei wagiusail Fasznaudeiiu
gArng fiFesdrduerganudanlunsouanlded fugauauusu-oeladifieu (Cambrian-
Ordovician : EO) #iugaaaladiigu (Ordovician : O) #ugalagiseu-alaileu (Silurian-Devonian :
sD) wugalegiseu-Aludeu-a1sueiineda (Silurian-Devonian-Carboniferous : SDCtp) naadiu
Mo9WQ3 (Thong Pha Phum Group) #iugalegiseu-aliileu-a1sueiiinesa (Silurian-Devonian-
Carboniferous : SDCtn) ﬂajmﬁummfm‘% (Tanaosri Group) ﬁumzﬂauqﬂmaﬂﬁ&m (Permian : Pr)
NguANIIWYI (Ratchaburi Group) AusAtunsnwau (Intrusive Igneous Rocks) unsnsuFatuanly
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gAlAsLoadn (Triassic Trgr) naudldudes (UnconsoUdated Sediment) &AAIBLNDITUIS
Usenoume agnounzina1ul (Terrace deposit : Qt) My ABUSITUNN (Alluvial deposit : Qa) e
mzﬂaum‘wwgﬂ‘wm (Alluvial fan deposit : Qaf)

Snwnmgmessdinevesiiufiuinuundsindeudmingvys dn1ssuunii
oonilu 4 ngu Ao Aumznou Auuus rznoufidalindei uagiudai Felszneudefiugaiieg 1
Fosdrduengainuigalumseugaldded dugansuediofa-inesifieu (Carboniferous-
Permian : CPk-1) n@u#AuLnansza1u (Kaengkrachan Group) #uInAuULwmse (Khao Pra
Formation) #udaflunsneou (ntrusive Igneous Rocks) unsndudituuiluganiinioa
(Cretaceous : Kgr) axnauidilainded (Unconsolidated Sediment) gamaimesutd ungneuss
1 (Alluvial deposit : Qa)

Snwmgyssdinevesiufivinuudnimousmianasyd dnssiwundiu
oonidu 4 ngu Ao fiumzneu Funys szneuidliudsi uasiiudail Jeuszneuseiugasiiag 7
Fesdrduorgarnunanlumseuanlddeil fugaaifuedineda—wesidieu (Carboniferous
Permian : CPk) Ngu#uLAINT®IIU (Kaengkrachan Group) #iugar1suaiimasa—neasideu
(Carboniferous-Permian : CPk-1) Ngu#iuuninszau (Kaengkrachan Group) MuIARULIINTE
(Khao Pra Formation) #iudafiunsneeu (ntrusive lgneous Rocks) unsndugiuulugaadimidea
(Cretaceous : Kgr) mznauiiéisliudeia (Unconsolidated Sediment) gameimefund Usznause
nzNoULABHAULTNYT (Colluvial deposit : Qc) LLasmnauaaaﬂiﬁ’Uﬁ LazAZNDUEITIIN (Alluvial
deposit : Qa)

5.1.4 Uginanen

Auvsnudmfeuluniangfunn Wufunsedau sliaieg Wy funsiuiiudy
Suvdeing Aunsesutunnnduiy Usinuenutuussann 8-31 Wesidus daaninnsfuld
YosAuUTEINAL 2.21x10° -2.25x10° wassdetu fArmnandunsadisuszann 6.2-8.2 Tansth
TrlnUszane 63- 2,450 lulasBwudnawuiiuns JaduvseingUszuna 0.28-4.6 Wasidud uay i
AuasalunsuaniUAeuUsEqUsTInM 7.8-102 lwuRluadonlaniy

NMTIATwviUsinalaveninludunudt dusunauendion lasidey azia wag
wian aglunariunsgIunnsuAIvANAMNIMELIATeNAMUALT (RTEILUAINUTENIARMENTINNTT
AWINFRUWAYIR aTUN 25 A, 2547)

5.1.5 anwaenliennie

anmglienmeveaunasimiouniangTunn Feegludsminsneg 1dun Smianin
Wwodlan anssaiys NYIUYT T1VYT INYTUT MINTTANAINTEUUNITIUUNYTRINAYEY Koppen
wnuiflanmgionneanuunuiiiosieutanizag (Tropical Savanna Climate, Aw) F3aH15aUUS
Fegan1alaidu 3 gania laud garu gavun wazgaieu MnAsuIglenIAnIuRgnns
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Walter’s Diagram wWu1@n meIn1Aveunasiiniauniansiunn ddnvageinialuginney
ngAINIsudufeuuYIsy WWuantuds (dry period) waztatiaungeniaudfaugaiay 1y
1 S . ! & A a A A | [y ~ [ 1 A a
391 (wet period) Ingusiagiuiasivsinamusewausand1aiu Wesindudnaiineduy
Maralutsenalny

5.1.6 @NNINe1

wiasnsaunAngiunnvesUsemelng dulngiiiaduuiiiunuindlaseasnmis
s3dingfisesidounsosesunnvesiu wazlasuanudouainnsilondavesiiudinaliiindu
wiasSouinfu WensanauanvauggnnIneluiunsuInsey aunsodangulanadl

(1) uwdsiwoufiausasurmuvauimouduledanuuasiussaniam
uidsim¥ounszs (Fumames) shediin (mn) winiw (nn) Wanseds (@nemuuisnilnedss
Jun) truan (Mggauyd) fuaia (NMeYauy3) wIne (NMeyauy3) nusangudes (nysys) 1usu
duunastimdoultedng Snsnunuuledhiau umihdoumely (hsnaiviin1side) Feanunsn
yhmsfnwsasnsliinfeuldluvansqe uidnuaregeliannsofnunld iesnndnisserieth
SouritorhlulduseTond s

(2) udsimFeufirusuduvedaau uidilsednBamlad wu wueuaiy Gu
fw) Tathdou (fumamys) thwdouthunihdou @wssayd) Sadinsmusanifeudliauysel v
T inAuneuenlvadnlyzdy

1%

(3) wasunFeunliinissiusruluvedaau wu Mewinass (laee) Jedulu
waesTIud Uaesliseulvasiuiuinludisnsmusssuvs

1%
o

NTiATIETanwraNNINeIRIAu R uUTIMLATINToU WUl unatm

q
1%

Sounaneusis fegluassir/finuiisuinuadn/eguinuiuiisiy sgiimsszuithinfuldd vl
lifidnwazdmainiAetu wWu Fethin winmw Tedifeu weedas Wedhe ks druwhiou
(Sruiin) vuesguEes WWudy dufiuiiflenafinimaings Aoundsimiouiffuiisu
pouvLrLAlvg)/Nufinouuudauaadugs iy uidsimioureutinass (faeg) Fuam el
Sou dhuunasimieuiiflemaiatiman flo undaimdoultensefis (neuszdud) iesaniiud
nouvuvesguiniuigeiiienuaadu Jsmsthnasmaihss faiwanduds

5.1.7 annssaiinen

a

widadmSeuluniangTunnidnwideeglulvadaininnin Aunanys Agyauys

gNITUYT 9193 wasinasys Belldnuaiennegnnssalinedssielull
anvagnenNsTAIneUTMIEaR N TauTIrIanndtuiuguin (Aquifers) aes

Uszuan Ao unashuiaaluiiusiu wasuasiivinnaluiiuuds eliseasiBenvesdnvaeniagnn

ssdlinenmiiesdiuengainunanlunesudn wraaiuinialuiiuuds (Consolidated Aquifers)
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Usgnoume Fuitulitiuiniandieniey As uiuguuiuinialuiutu waziuuls (Sedimentary

9
o v
I Y o a Y 0o A

and Metamorphic Rock Aquifers) lawA tuiuduuniiuyalasigneunals (Middle Khorat

9
(%
[ o a

Aquifers : Jmk) aeﬂummwa%ﬂ (Jurassic) %’uﬁuammwuﬁdmwmauéw (Lower Khorat Aquifer :
TRJK) %uwuamumuwmmq (Lampang Aquifer : TRlp) aaiumimuaasm (Tnassm:) sawuamm
mmiuammaﬂimuaa%ﬂ (Triassic Carbonate Aquifer : TRc) Guwua:uummuml,mi (Permian -
Carboniferous Metasedimentary Aquifer : PCms) LﬂummﬂaumLLUiquwaiLuaummﬁuau
wesa %uﬁué’ufwﬁum%uammaﬂLW@%Lﬁau (Permian Carbonate Aquifer : Pc) %uﬁué’uﬁwﬁuws
EJﬂlGZjaLiSu Alateu (Silurian - Devonian I\/\etamorphlc Aqun‘er SDmm) muwuauumuﬂuaﬂ
aaﬁmwau (Ordovician Limestone Aquifer : Ols) %uwuamumuuﬂsaﬂLm:uwism (Cambrian
Metamorphic Aquifer : Emm) %uﬁué:mﬁﬁﬁuLL“LJiﬂJWE;ﬂWiLLmJL‘UiEJu (Precambrian Metamorphic
Aquifer : PEmm) drudufinuduiinlufiusad (gneous Rocks Aquifers) o fufiuduinfiuunsiie
(Granitic Aquifer : Gr) waguviasiumalufiusiu (Unconsolidated Aquifers) Usznaudgtudiuls
iafiusiuléun Suiiudiningneufiusuisuds (Semiconsolidated Aquifer : Tsc) wagdudiu
é:m:f’mzﬂauﬁgﬂwl (Flood-plain Aquifer : Qfd)

é’ﬂwmzmaqwﬂﬁ'ﬁaﬁmw’%nmLmdqu%fau%’wi’mﬁﬁLLWQLWGU? ﬁ%guﬁué:mfﬂ (Aquifers) @®9
Uszan Ao uvdsihimalufiudau waswasiuinalufiuuds fedneandeavesinuasnsgnn
s3dAneMFesdduonganuigalunseugn wdstiuinalufiuuds (Consolidated Aquifers)
Usznaumie %uﬁuiﬁfwmmawﬁawhm R %uﬁué’mﬁwmmaiuﬁu%u wazAuLUs (Sedimentary
and Metamorphic Rock Aqun‘ers) %wuammumimwmaumq (Lower Khorat aqU|fers J k) &
qusddn (Jurassic) %uwu@mumuﬁuﬂimwmauaw (Lower Khorat Aqun‘er TRIWK) %wuauumum
d1Un4 (Lampang Aquifer : TRlp) aglugalaswaadn (Triassic) %u‘muaum‘mumuﬂauﬂwuuﬂims
A1sueillasa (Carboniferous Metasedimentary Aquifers : Cms) %umquumuuﬂiqﬂls@Liau—m
Tdlyu (Silurian - Devonian Metamorphic Aquifer : SDmm) %guﬁué:mjﬂﬁuguqﬂaa'ﬁmi%u
(Ordovician Limestone Aquifer : Ols) %uﬁué:mﬁﬁﬁml,ﬂiqﬂLLmJLU%EJu (Cambrian Metamorphic
Aquifer : Emm) dufiudurifiuuysumganiunuiuisu (Precambrian Metamorphic Aquifer :
PEmm) éau%uﬁué:ufﬂuﬁué’ﬂﬁ (Isneous Rocks Aquifers) ﬁa%”’uﬁué:mfwﬁml,ﬂiﬁm (Granitic
Aquifer : Gr) tufiuduthdiungianlyl (Volcanic Aquifer: Vo) uazuvdsiruinialufiugiu
(Unconsolidated Aquifers) Usznausefiuliunmaiiugau tdud sufiuduinznoufiusiuiauds
(Semiconsolidated Aquifer : Tsc) uazdufiugininzneugamemesuT3 (Quaternary) Usznausie
%umuammmmaumm (Flood-plain Aqulfer : Qfd) %’juﬁuémﬁw ﬂaumuﬁﬂﬁwﬂiﬁﬂ (Young

Terrace Deposits Aquifer : Qyt) LLawuummyﬂaumyWﬂmEJmm (Old terrace deposits aquifer :
Qot)

Snwaugvagnnssdineuinauasimousmiangauyd Sdufiudu (Aquifers) aog
sz fe wdsthumalufiuiau uasuvdsiuimalufiuuds SaflsasBesvesdnuasnisenn
ssdfinenfiesdiuenganunanlumigouan undsiianalufiuuds (Consolidated Aquifers)
Usenaude sufinliihuiamamiaesiieg fe dufiudutiuinalufiuiy uasfiuuls (Sedimentary
and Metamorphic Rock Aquifers) 1A %guﬁué:uﬁwﬁwqmimwmaudw (Lower Khorat aquifers:
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JIK) gAgusadn (Jurassic) %uﬁué:mfﬂﬁu%uﬁmﬂi (Permian - Carboniferous Metasedimentary
Aquifer : PCms) Wlufiungneuisuusorgmesiflouismivetvea duiiuduifiunsuaungaines
Wl (Permian Carbonate Aquifer : Pc) %uﬁué:mjﬁﬁuguqﬂaaﬂm%ﬁau (Ordovician Limestone
Aquifer : Ols) %uﬁ”lﬁuLL‘UiEJﬂLLﬂMLU%EJu — Allleu (Cambrian- Devonian I\/\etamorphic Aquifer :
DEmm) %wuauuﬂumaﬂu (Igneous Rocks Aquifers) leiuA %uwuaumwmmsum (Granitic
Aquifer : Gr) %uwuamumuuﬂi (Gneissic Aqulfer : Gn) uag Lmaqmmmaium ﬂawu
(Unconsolidated Aquifers) Usgnaudeduiinliihuimaiumldun %umuqummzﬂawuﬁum
uds (Semiconsolidated Aquifer : Tsc) LLaz%uﬁué:aJﬁmsﬂaumwﬁul,%qLfm (Colluvium Aquifers :
Qcl) yanIBLNesUII (Quaterary)

1%

Snwaignsgnnssdinenuinuuaemioutviagwssayd fdufiudu (Aquifers) aeq
Usplan Ao uvdsihuimalufiuiau waswdsiuinalufiuuds fedieanBeavosdnvasnisgnn
ssifinefiiesdduengainunanlumseuan undsiuianalufiuuds (Consolidated Aquifers)
Usgnaude duiiulvinuimaniaesiieg fo sufiuduiuinaluiiudy uasfiuwus (Sedimentary
and Metamorphic Rock Aquifers) Lan %uﬁué:mﬁﬂﬁuguqﬂaaﬁﬂi%u (Ordovician Limestone
Aquifer : Ols) %uﬁfﬁﬁuuﬂﬁqmmuw%u — AlLllsu (Cambrian-Devonian Metamorphic Aquifer :
DEmm) dutufiuduninlufiuded (gneous Rocks Aquifers) Ao dufiugutdiuunsin (Graniti
Aquifer : Gr) wazwnawinuimalufiusau (Unconsolidated Aquifers) Uszneusae duiinliiin
UIANa%UTIY AB %’uﬁué:mﬁwmﬂauqﬂmama%uﬁ (Quaternary) Lﬂu%guﬁué:mﬁmzﬂaumwﬁm%q
01 (Colluvium Aquifers : Qcl)

;%

dnuwaEnIveaVNesEReUTnMLaTNSauTmInT Ay duiuduun (Aquifers) Wuunas

3
o w

tiupnalufiuude %aﬁawam%‘ammé’ﬂwmzmqqwﬂﬁiiﬁiwmﬁL’%'mmmumamﬂLLﬁathma'auam
wnasiumalufiunds (Consolidated Aquifers) Usznaudae suiiuliinuiaaniaesieg @ e T
wuaummmaiwwuu wazhAuLUs (Sedimentary and Metamorphic Rock Aqwfers) imLLﬂ snu‘wu
amummﬁuﬂmﬂi (Permian - Carboniferous Metasedimentary Aquifer : PCms) %umuuwdsaﬂ
WANLUTU — Alafleu (Cambrian-Devonian Metamorphic Aquifer : DEmm) LLamwuquuﬂwu
9A1l (Igneous Rocks Aquifers) A %guﬁuélng’]ﬁmmiﬁm (Granitic Aquifer : Gr)

(%
ddv

aﬂwmvmqawﬂﬁsﬁmwmmnmwaqmmaummmstzjﬁ snwuaum (Aquifers) @®3
Uszam e uvasthumaluiiusa wasuradaiuimalufiuuds é?fquswaazLaamaqaﬂwmzmaqm
ssfinefi3esdduengainunanlumseuan undniuianalufiuuds (Consolidated Aquifers)
Usznaushe duiuliiuimantieseg feo %’juﬁué’mﬁwmmaiuﬁu%u wasAuLUs (Sedimentary
and Metamorphic Rock Aquifers) laun %uwuamm‘mu%umwi (Permian - Carboniferous
Metasedimentary Aquifer : PCms) %uumuwiammmmw - Aludeu (Cambnan Devoman
Metamorphic Aquifer : DEmm) mumwuquuﬂwuaﬂu (Ilgneous Rocks Aquifers) Ag %u‘muqmm
Auknsa (Granitic  Aquifer : Gr) wazumnasiuInaluiusau (Unconsolidated Aquifers)
Usgnaue uihiuliiiuinia fe dufivduinzneusamemesund (Quaternary) utuiugy
dnznouAuiuBaa (Colluvium Aquifers : Qcl)
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518  AMAMWUINTOU UIHIAY WazUIUINNG

5.1.8.1 AALINSoU

MnMTnTgiRunMiimounenIn 1l uis1n warqduvas Wisuifleuity
1A URANSustgRETNTIIU3lnA (NSENTIEREIMNTIY, 2509) 1IATETUANAINNALTDS
padnsaunsialan (WHO, 2006) waranasgIuting (nsensasansnsaigy, 2543) aunsaasulddel

a

1) Auamimisnenm

AN IMINIENIN lown gaumall Afitey Avedudazaneul AN
Lol Ay & wasndu vesimeuniengunnaiunsaaulasiail

a a % I 9('; b4 14 % a 1 = ¥
- gauuni > 50 asrwalded (IaluimIaulseinnsaudn) i 4 une Ae e

UMD LUNIEY WIZIN LazrUeIng1UaDs

- andley dwdlngjeglunnsgiueniu dmeuldedndou 4. unames dm
AULIATFIY

- AmAnugulugguasliifuaunsgu wilugaauiaAnfivensgiu
- dmFounmeayiuanadngliid llindu eniuiwiniw wagldaihiou §
nauAuEIY

2) Aunnmaedl

Aaun el taud worlutley lulasvi luwsw laplud easlsa daus

=1

ANUNSEINY daRadalniiun Wuea a1seesunlunaeiu asiad wasinduws aunsoagUlanad

- ooy lulasv luesn leenlud aaslss damla aunszang Tuimn
FounianzFunnilaliiunnsgu

- Jafataliiun Auea arseesunlunasiy a15idd wavidiuus Tutwseu
AR TUAN UuUATIILINY

3) AAINUINIULIT

LLﬁﬁW@ﬁ%Lﬂi’]%ﬁ Toun wasdley (Cd), daned (Zn), wuaniila (Mn), waawdey
(Ca), wuiseal (Ba), wiain (Fe), noeuna (Cu), wunilileu (Mg), lusau (B), azia (Pb), Usam (Hg), @19
wy (As), Tasidlew (Cn), TR (Se), wasa (Sb) uazdiniia (Ni) ?fammsaaqﬂmalﬁﬁaﬁ
- LLﬁ'ﬁmﬁmaaMwﬂwfm%auﬂmm";“umﬂ loun Usen (Hg), waas (Sb), &4
e (Se) wazluseu (B)
- udswiinsanuudliAumsg W leden (Na), wealden (Ca), wuiSen
(Ba), 1wian (Fe), dnzd (Zn), neauns (Cu), usnda (Mn), Tasiflen (Cr) wag
untia (Ni)
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- sgM (Pb) dAnAUNIAIFIUEIANYBIBIANITOUNTElaNLAZINIATE UL VDY
nsgnseasTagy widlngdddifuunsgiundndanionainnssul
UILNAYBINTENTHNEATNNTTY

- uanwdlen (Cd) TugarudAniuunsgiudniies

(%
o |4 v

- asny (As) dlugfiafivanesgiu tnsengn dneudiuii datgenn
WnRzduiusiumT ey

4 AUAMNUINNUIAUNTE

(%
a U

HANFUUIINIURAUVSENIMUA (Total plate count) uaz Total Coliform,
fecal coliform wagiwenelsa TuihneunmansJunnanunsoasUlacail

(%
o

- $nugdunisienun (Total plate count) wuilundsudisiuauumdsimg
SouidanAuinnsgruannnitlugguéa

- Total Coliform, fecal coliform dulvigudasdianiuinsguluuwmdniong
SoufifisruaugdurEdienn (Total plate count) WiunngIu

- L%adaisﬂﬁwuﬁauimyﬂufm%’auﬂmmzi’umﬂ A9 Staphylococcus aureus

- Wwoenelsannsialinulutmiouniangiuan Ao Salmonella, Clostridium

perfringens

gamniuaznnilaemlveduraaimiouniany Tuan danumunzauinazldony
wiiegunm Fadudeyanugiuiinsdisduasunmvesiiendsguamilalusg e

ALLVLNE AL LN SHANUN AL

INNIATIVATIVIRUNINTasvanTaulunang Tuan F119u 10 unds wudh

1% '
o i a

1. fundsimdouiifinuaminlaemily eglunasiuinsgunisuanintuiug wad
Tavgsiquiawia Wy szt waailon wazansvy ganinunsgiuidntos uavursuvaeliuTunm
Qauvisdraudnags S1unu 7 uwnde T dwdoushedndn (n) dindounszdas unanes) dy
Soufiunn tndouduiu tmFounia (maauy3) dmieumuemgudes uazdmieullinszds
(wwsyd) wnnimimfeurnunaanadunantifuiuisndudiesusuusamnmifioanyTun
Tavewiin (nei uaalon ansny) wazUSinaugauvid lasisnsunasgusely

wanNUmheauisulinveuasusuussssuuyiaiinseulilainsguluanuiis
Au Fee19vranUSunansuuleuveaunidaslaun
2. wasmeunldnglunisudniinuius taud dmdoutunm (ngyauys) Jas
wygenn dndeuniiniw () wazinseuldadndou (Munaneys) Indumuziugauin
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5.1.8.2 AN WL

1%
o v

IfhnsiiasgsiifnAufiegluwndnidou 3 uvas Wun dhndouuinim
Fontamn dmFeuiiumn uazdinFounusaate Guiv) Suianigaug nudh guamihioduit
3 unas ﬁauim,jagﬂummgmﬂmmwﬁﬂul,méqﬁwﬁ’;ﬁuﬂizLmnﬁ 1 gnuiu wasnila uanilew Aan
ULINTTIU

Y

NsNUIRIAUUTHAMANN NSl waglunMLIATTIVUNRIRUUTEANT
1 Ao Tanmeusssuyd Tdwtedaasuliunanimsoudanuluuasieuiiefiaulaiady

5.1.8.3 Anmiunng

AUl umieutuRs (eun Sinseuay) wastultsd (aun.
muesUIe) danianigauys audl oun lfvennueynsziauzdidelritisinseiiannmay
wmsgIusmnIIUIMaiion1sgUlnauilag dadunanisinsedndsd Suduuselevdlunisdom
wiasidmsunmsgulneauilnavessseluguruiao s

5.2 UBLAUDLUY

1) dmsudmieuiraiagldsunstmunduundsimioudunuulunang fuan aasfinng
Anuiidesesendiiy elinaussouglunisliuinisuasUsendandnens wu n1s@nwl water
footprint emsnaulumsldlssloriminennsiregaiivssansamuarldsunisseusuluseiu
ana

2) dwiuunasimouiiinansidenuidiamnmimieusglunusivmnzauiaginunuan
dnuius mhsouiiiertedasameaaenvumssiutuiasanieeunduldldlunsiamn
gaansIuMINaAntAL s iiewaniesugia deuidlussdugueudovsnegdmnnideld

3) msiimsvgngfnuITesuinermansiuiinn uagdaindeslunisunadninsouduiive
Judeyanugiulunsimuinisvesfierdmieuvesuszmelngainninensifegliinusslovy
pgufuTLaz iy

4 esinisAnyiiedaviunuiidesizainidivain Auady uTIMwaYiBLgIUINIoU
WomuInINIsaaNansEnu/wiuiseiy/nsiieudtegnliussansnmsiely

1% '
o i a

5) ArsiinsAnwinisindmSeuniaamgiivugauuvinuselenliiaiy Wy n1sdiuiey

q

NANARYILNEAT L‘TJuéfu
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NILNTNQAAMNTIY. 2521, ANRUANINTFIUNEANUTIAENNTINUIUTLAA. Aunlus ¥R

UUNW Lad 95 nOUR 68 asTuil 4 NINYIAY 2521.

NIUAIVANNATY. 2537. UIATFIUAMAIWUIHIAY.
http://www.pcd.go.th/info_serv/reg_std_water05.html#s1 L“ﬁ’lﬁﬂsﬁayja}mﬁ 20 nNINNIAY

2554

ASUNSNEINTSIAL. 2530, wuraanasauaudauldnanmeniamiiavasusanalneg. s199uns

&5t 1. u. 40-42.

nsunSneNsssal. 2546, Audnwuzmsaiuraniaululsemdalve. s1eaivins adun
N 10/ 2546. 79 v,

N3G Wada. 2550. Aamn Ut luuaSauLasENINIHNATINE1UINUSENSYRdUTE s To Y

wddau. JainiilAvseAuUSyaIns. NNTMINPIauInNYRTAEns. 53 nn.

[

WagAng Indaydna uag 1sunT Iszaunina. 2550. APl Model Il wuudnaeeivansinausiy
v lanainuwazweiufunay. Juiinideaun 90. aaniiduduinvelanzians Jusan.

dnAdesud drneyinduazrdanisiudl nsugneuwienA dadUn uasiugity. ngevme.

dinuleuIgasuNUSTTIY ALY AIIAGOY. 2551, 1ATINITINTININTFIUAMNIWEILING DN

s3suvIAUTzIANIUan TN, NIENTININeINTTITUMALALAWIASBY. NTUVIN-.

gaudnyel auned. 2543, AUNEINUAIENITINVBIEMTIETUTINToUUUMEdluLn
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lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN

W esigunanimieuluniaay fusnvesszwmelne

AARNUIN

M13197 A-15 WaN15ATINUUTIIUAUNSEV VLA (Total plate count) wag Total Coliform,

fecal coliform 1ag35 MPN haungun1Ax 2555

Total plate

MPN index per 100 ml.

Seudi k) count Total fecal
(CFU/mD) Total coliform coliform
1| dweuvhetiiin 1 <500 <11 <11
2 | dndoushentn 2 <500 <11 <1.1
3 | dndouusinim <500 <11 <1.1
o | dwfeunszens <500 <11 <11
5 | dndeulUnifeu 52.5%10 350 <11
6 | dmieududu 89 x10 920 540
7 | dndeudiume 128.5 x10° 350 9
8 | dndoutuius 60.5 x10° 33 <1.1
9 | dndounusmvigudes 68 x 10 11 2
10 | dndoultansedis 60 x 10 920 350
11| dndouthui 119.5 x 10 7 <11
wmsgruiuilnn (wen., 2549) 500 <1.1 <1.1
smsgIuLus (@130, 25349) - <1.1 <1.1
VUELA)
- = Lifiddvdauamihluasgu
ANEINEAIENT IMNINERBNUATANERS 1-230




lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN

W esigunanimieuluniaay fusnvesszwmelne

AARNUIN

A15199 N-16 KWANISATIVILATIEINLTD Staphylococcus aureus, Salmonella, Clostridium

perfringens LABuUNg¥A1AN 2555

a1nu y Staphylococcus Clostridium
o UD Salmonella
7 aureus perfringens
1| dweuheiiiin 1 Lainu Lainu Lainu
2 | dhwdouheiin 2 Ny Tainy lainy
3 | dwfeuuinm Lainu lainy Lainy
0 | dwfeunszns Lainu Lainu lainu
5 | dndeulteifou lainy lainy lainy
6 | dmfoududu Ny Lainu Lainu
7 | dmFoudiuma Ny lainy lainy
8 | dndouinni Ny Lainu Lainu
0 | dmoumuammiudos Ny lainu Lainu
10 | dwdoultenseiis Wy Lainu Lainu
11 | dwFoutum Ny lainy Lainy
snasgruthudlog (en., 2549) ladwu ladwy lainy
mmigmﬂfmi' (@1571504aY, 2534) Tadny Lainy Tainy
ANEINENANENT UNINENTBNYATANERS 1-231
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W esigunanimieuluniaay fusnvesszwmelne

AARNUIN

a 6 o

M13197 A-17 HAN15RIUUTIUEUVSEVavLe (Total plate count) wag Total Coliform,

fecal coliform 1a835 MPN Whaungranieu 2555

Total plate MPN index per 100 ml.
Seudi %o count Total fecal
(CFU/mD) Total coliform coliform
1| dweuvhetiiin 1 89x10° <11 <11
2 | dweuredn 2 95.5x10 <11 <11
3 | dndoushennn 3 84.5x10° 22,400 <1.1
q | dwFeuwin 41x10° <11 <1.1
5 | dndounsdag 12.7x10° 22,400 <1.1
6 | dmFoududu NT NT NT
7 | dwdoufiuan 188x10 22,400 23
8 | dndouthuais (Tinszuas) 83.5x10° 22,400 22,400
9o | dndounusmvigudes 30x10 140 23
10 | dndeultansedis 198x10° 22,400 <11
11| dwdeutiuii 221.5 x 10 79 79
snpsguthuilon (en., 2549) 500 <1.1 <11
AsgIuLLs (@530, 2534) - <1.1 <1.1
VELA)
- = lifiendwilaanmiilunessiu ND = Not detected
ANEINEAIENT IMNINERBNUATANERS 1-232




lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN

W esigunanimieuluniaay fusnvesszwmelne

AARNUIN

AN5197 N-18 KANISHTIVIATILVITD Staphylococcus aureus, Salmonella, Clostridium

perfringens WouNgAINIEY 2555

a1nu y Staphylococcus Clostridium
o UD Salmonella
N aureus perfringens
1| dweuheiiiin 1 Wy Lainu Lainu
2 | dhwdouheiin 2 Lainy Tainy lainy
3 | dwmeuthein 3 Wy lainy Lainu
a | dweuuiniw Lainu Lainu lainu
5 | dnFounseing lainy lainy lainy
6 | dmfoududu NT NT NT
7 | dmFoudiuma lainy lainy lainy
8 | dndouinni Lainu Lainu Lainu
0 | dmoumuammiudos Lainu lainu Lainu
10 | dwdoultenseiis Wy Lainu Lainu
11 | dwFoutum Ny lainy Lainy
snasgruthudlog (en., 2549) ladwu ladwy lainy
mmigmﬂfmi' (@1571504aY, 2534) Tadny Lainy Tainy
B0
ND = Not detected
ANEINENANENT UNINENTBNYATANERS 1-233




lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN AARIN

W esigunanimieuluniaay fusnvesszwmelne

M13197 A-19 A mRIAUluRBUNgYAIAL 2555

WA mm%ﬁmuwgaqﬂymwmmﬁa
sudiamnmi Mg Uszinnaanmwiiananisldusslevy
AUAIA | LLUNTIE
4.1 4.2 4.3 4.4 | 4.5
1. & naulazsa - gy Y | 5 § § § | -
2. gaungil K 26.7 26 5 5’ 5’ 5 | -
3. pH - 8.05 7.71 i} 5-9 5-9 5-9 -
4. DO UnN./8. 5.01 6.14 ] 6 q 2 -
5. Ulod 1n./a. 0.78 0.85 5 1.5 2 il -
6. WUATILSENAL LOLL.LD1/100
- .z 2400 a i} 5,000 | 20,000 - -
1A B sUNINUA 1a.
7. wuAisenay LHLLINLHU/100
- - 2400 2 i} 1,000 4,000 - -
flroalranesy 8.
8. luwmsm Un./a. 0.08 0.09 5 5 -
9. wauluile 1n./a. 0.011 0.026 5 0.5 -
10. Wuoa 1un./a. 0 0 5 0.005 -
11. A9 (Cu) un./a. 0.016 0 5 0.1 -
12. Unsha (Ni) un./a. 0.0048 | 0.0083 5 0.1 -
13, waan1daivin) 1N./8. 0.075 0.038 5 1 -
14. &nzd (Zn) 1n./a. 0.027 0 5 1 -
15. wAnLiey (Cd) 1n./a. 0 0 5 0.005* -
16. laslyuaiin
o o . un./a. 0 0 i} 0.05 -
LENYIINAUT]
17. mf“ﬁ (Pb) Un./8. 0.0391 0.0416 ] 0.05 -
18. Usonyianua un./a. 0 0 5 0.002 -
19. an3ny (As) un./a. 0 0.0025 | & 0.01 -
20. lwenlus
) Un./a. 0.002 0.003 ] 0.005 -
(Cyanide)
21. AuTUNNINS 9
) o LUALABLIE/A. ] -
(Radioactivity)
AULANYIFNENS UPNINYIFUNYASANERNS 1-234



lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN

W esigunanimieuluniaay fusnvesszwmelne

ANANUIN

1 g a a o 2/ i
HREIUINIAU NAIINIVILAZNEA AIUATTUUS
v o ¥ ' H ] <
yiaanIwi il UszinaanIwiaunislguselavd
AUAIA | LLUNIWN
4.1 4.2 U3 | U4 | d.5
- ANS9dweann , ,
Talwu Talwu 0.1
(Alpha)
- ASeFum(Beta) Talwu Talwu 1
22. asghdngiy
wardnIvtnNdl Tlesnsw/a. | lawu Talwu 5 0.05 -
AADIUVINUA
23. @97 (DDT) Tulesnswa. | lawu Talwu 5 1 -
24. Uypyduile
woann Tlasnsw/a. | lawu Talwu 5 0.02 -
(Alpha-BHC)
25. Aany Ny . .
o lalasnsw/a. | liwu | ling 5 0.1 -
(Dieldrin)
26. 9a95u (Aldrin) | lalasnsw/a. | ladwy Talwu 5 0.1 -
27. 1 8URA@DS hay . , ,
. 1 lalesnswa. | ladnw Tainu 5 0.2 -
WwunPaadUantan
28. LAUASUY Tulasnswa. | lawu Talwu 5 Tadanunsansianula -
AULANYIFNENS UPNINYIFUNYASANERNS 1-235




lasansgesil 1 MsfnwianInwIngen gnningn gynssaiingIuazAnnIN

W esigunanimieuluniaay fusnvesszwmelne

ANANUIN

M13197 N-20 A AUl uREUNgAINEY 2555

uwissunAaRu inausirvuagegn”
mummﬁeﬂszmmmmwﬁﬁ
Sudiaain i Aet] fuann | winten | Audu aunsldusElevd
U.1| 4.2 43 | U4 | U5

1. & nAulagsa - U U la | 5| @ v |8 | -
2. Nl K 249 | 216 | 262 |5 | © 8 |8 | -
3. pH - 7.92 7.74 6.95 § 5-9 5-9 5-9 -
4. DO un./a. 4.82 6.62 3.72 5 6 4 2 -
5. Ulof un./a. 0.95 1.21 111 | 5 | 15 2 4 | -
6. wupfiiSengy | WU.N.A81W/100 | 2400 | 2400 | 2400 | § | 5000 | 20,000 | - | -
Travlesuiiovun a.
7. wupdiiSengy | WuAA81w/100 | 2400 | 2400 | 79 | 5 | 1,000 | 4,000 | - | -
Hroaladnasy 8.
8. lumsn 1n./a. 1.07 1.16 1.06 | 5 5 -
9. tauluile un./a. 0.045 | 0.036 | 0.028 | & 0.5 -
10. Wuea un./a. 0 0 0 5 0.005 -
11. nokme (Cu) un./a. 0 0 0 i} 0.1 -
12. dniAa (Ni) un./a. 0 0 0 5 0.1 -
13, wuan1fa(Mn) un./a. 10.165 | 11.379 | 4.053 | § 1 -
14. §nzd (Zn) un./a. 0.235 | 0218 | 0.242 | § 1 -
15. wanatilewy (Cd) un./a. 0.038 0.039 0.038 | § 0.005* -
16. lasieuina un./a. 0 0 0 5 0.05 -
LY NAUN
17. pzi¥a (Pb) un./a. 0 0 0 | s 0.05 .
18. Usenvinun un./a. 0 0 0 i} 0.002 -
19. @131y (As) un./a. 0.055 | 0.05 | 0.051 | 5§ 0.01 -
20. loglun 1n./a. 0.004 | 0.003 | 0.004 | 5 0.005 -
(Cyanide)
AMINYIAIERNT UMINERBLNYATAERS 1-236




1A5aN1580sN 1 NMSANWIANMWINGEN §NNINEN eNNGTEINeIuaLAMAINI

WeNmunsviesiguanimieulunany funnvessewmelng

ANANUIN

uviasRR Wi LAgIER” MILNTLUS
Ussiamamunminunisld
filnnunimmin wihe | fuee | wil | Audu Uselowyd
AN 41| 42 | U3 | 44 | U5
21. AuguRA WS 9@
(Radioactivity)
- A1Ssdueani weaweoksa/ | ldwu | lawu | ldwu 0.1
(Alpha) a.
- AS9ELURA(Beta) Tawu | ldwu | Tlaiw 1
22. ansehAngiy
wavdnivdinnia lalasnsy/ | ldwu | lawu | ldwu | s 0.05 -
AU IV a.
23. Add (DDT) lalasns/ | ldwu | lawu | ldwu | s 1 -
a.
24. Jwwdvilawea | llasnsy/ | ldwu | ldwu | ldwu | s 0.02 -
W1 (Alpha-BHQ) a.
25. fansuy lalasnsy/ | ldwu | lawu | ldwu | s 0.1 -
(Dieldrin) a.
26. 9ansu (Aldrin) | lalasnsy/ | ldwu | ldwu | ldwu | s 0.1 -
a.
27. wwuUmaaesuas | Wlasnsy/ | ldwu | ldwu | ldwu | s 0.2 -
wunnaedlanlan a.
28. LOUASU lalasnsy/ | ldnu | lawu | ldwu | 5 | ldanwnseestanu | -
a. 1
AEINGNAERT UNINTBLNYATAENS 1-237




lasansgesil 1 MsfnwanInwingen enninen gynssiingIuazannIn AIANUIN
e vesfisunanimieulunany fusnvesszmelne

AANUIN U UNANULHE NS

nsAnwIAAMLIAGaY gNNAne gunseRiineTuazAMAINL
Wawamsvioafisaundaimdoulunans funnvasszmdlng
Study of Environment, Hydrology, Hydrogeology and Water Quality
for Hot Spring Tourism Development in the Western Thailand.

Va o ¢l o & a1

I U sl o U 1 a 6 o 1 ! v 6 2
WY : BITUNW WBUAUNT W3 FUNTUUN WIANT ANANTUAUS NEYIUUT 1291 ATI ENUNBY

q <

WWASYUEANYUNITINEN dUWITBunend (37) uazdtinaunesyuatuayunisivy (@na)
UiaSa 2556

o/ ]

UNANgd

mﬁfﬁ’sﬂ%y'ﬂﬁmﬁﬂm%mﬁumumﬁwmmam%mmLméaﬁww%’auimWmvi’umﬂmaa
Vsenalneitemunsvisaieauas nsliusslovdanundsimiou dudiunissuiuesdns
‘Uim'ﬁmuwamuua%muiuwuwmw'ﬁauium'ﬁiwmmauaLuaﬂmu drsraneawu Lufegns
wazas9in WileAnwianimuindon dnwazniineniw nlienia ssdliner Ugiiner gnninen
gnNssdiAneT amnminieunazihinfuresuvdsinfeunianzTuandiuau 14 us 90
favan 18 wiis 1un dmfoundniw Felte¥ou (uziuie) Moutnans uazshetin fanin
pn dmfeunsyhauasilainieu Swtadunamnys dmfeufiunin vuonaiy GEuiu) thuen
iita Srumtihdou (i) waethultedng fmdanmgauy dmdeuthumihdou (drudhe) S
ansayd dndeullansedis Smtasvys wastmiounuomgwdos Smiamesyd dmsu
nsfnwidunmain dufiunsdisuasiiviiesis 2 afs lufeunquaiauuaziien
woeAnieu 2555 e iadadaunmimieuuisuiisufumassunan Susignanns s
u3lnA (nsemsrsgmamngsy, 2549) 1asgunmuaminFuvesesdnisoualan (WHO, 2006)
wazansg UL (NSENTNEsIT0gY, 2503) druauamtiafu (uunawiedit) Wisudfleufu
mmg’m@mmwfﬂuL.ma'mfﬁfﬁu (nsuAUANLaNY, 2537)

nan1sanwazulaan wnasdmSeundnyn lnevnluidnvazglinnenmduiuiiga

flufinouan viefufinuian Snuasvisssdine awnsoduunUssinniiueandu 4-5 ndu fe
fungnou funds fufaudei egnouidslivdnuasiusai deUsznaufeiiugasie dnuas
magimendufunsesueiadiieg arutuiovas 8-31 anmnisuld 2.21x10° - 2.25x10°
WRsAaYU sEAUANUTUNTARY 6.2-8.2 @nnn1suntniln 63-2,450 lulastuudsawmumung
duniuingienay 0.28-4.6 uazauamnsalunsuanUABuUTEY 7.8-102 lwufluasiedlansu
Usinalaveniinludu ldud waadlen Tasidow azma wazmén oglunausinasgiunsuniuau
AunALINAeY Snuzgionma Wuuvuduilosdouanizng guninewenindoudaulg
Annnsunsnduresinfuinansosunn vsiuionafadmainld Wy dmfeuieuinass
warltansedie Snvargnnosdiive Sdufiuduh 2 Ussun fe wndwhuimalufiusuuaslufiu
wie sncfuthmeultensedis faiasgdiduundanihuimalufiuuds fuamnmid wudn unds

1 a '3 a o <
AL INYIFANT UNINYIAYLNYAIAERT

2 a '3 a v a
AMINYIFAENT UIEeaeAaUIng

ANLINGAENS UNINEFUNUATAENS 1-238



lasansgesil 1 MsfnwanInwingen enninen gynssiingIuazannIn AIANUIN
e vesfisunanimieulunany fusnvesszmelne

1%
o ¥

ihFeuiidninfuimdounuuiouda @amnd >50 esmwaidea) Tdudimiouudne Feth
1N neEsIarnueIaUfed LLazammwﬁm%’auéaﬂmﬁagﬂummsﬁmmgmLLazﬁLLiﬁmﬁLﬁu
Uselomiluniseruumiioguniw snifuansny (As) @ulvgiiumasgiulasienzitmion
S SUsinamsrygeann Suaugdunisimue UiinaladwesuwuafiFerionun uasflnea
Td-nlosy fanAuinmsguluunaunas Worelsafinuluursunds A Staphylococcus aureus
Feonadunisdudeusnainiiniu Ssdenadostunanisiinsgiaunmirluggeuiinui
USnmanssine daulvgjasdidnganitlugauds daugmnmiiiduluundsdmiouusinig
funn uazvuauaiy glunusiuiasgiuaunmiiAddudssani 1 endusueniiauas
wanidles uasihmdouilésunmsdadenlunmsinvifiewmunsteadisauaslduselovidan
dmfou 1iud dmdoumeditn funia waznuomad1udes neanedidslddneusudonon
anufuasdavhluawesasuamszanuanisidelitugpmuimSeuiauuisae

Tunsimuiefivarssourlunislivinmsiunisvoniien wagnslivsslosiimdou
pgadiudnen iy emsfinisfnuifofiunfulneanignisussudanineinstn wu n1snw
rewesaniuY duwndsimouiiamnmdmioueglunasiunzanfiazsndniifng du
mhonufieades mshufuiinnsaniemuduldldlumsiauigraimnssunisudaiif-
thusstely

MAARY : ANTNLINGDY, GNNTINET, @NNFIAINYT, AN, UINTBU, N159RNTEN

Abstract

This research aimed to study scientific fundamental information of hot springs in
western Thailand for the purpose of tourism development and hot spring utility. Joint
cooperation of research team, local administrative organization and community in the
areas were set up in order to gathering basic information accompany by field survey,
sample collection and laboratory measurement for following data: environment of the
areas, physical geography, climate, geology, pedology, hydrology, hydrogeology, hot
spring water quality and surface water quality of the fourteen western hot springs of
Thailand. The hot springs understudied were Mae kasa ,Huai pong ron (khanajue) ,Huai
mae klong ,Huai Nam nak in Tak province ,Pra ruang and Pong nam ron in Kamphangphet
province ,Hindad, Nong charoen (lintin), Ban Khao Phang ,Ban phu nam ron (ban kao) and
Ban pong chang in Kanchanaburi province, Ban phu nam ron(Dan chang) in Suphanburi
province, Pong krating in Ratchaburi province and Nong ya plong in Phetchaburi province.
Two sample collections for hot spring water qualities were taken in May and September
2012 .The quality indices of hot spring water were compared to the standards for drinking
water by Ministry of Industry (2006), WHO (2006), and the standard for mineral water by
Ministry of Public Health (2000). The surface water quality were studied where the
samples available in the areas then compared to surface water quality standard (PCD,
2000)
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The study concluded that most hot spring topography were hill slope, rolling
plain and valley. The geology were divided into 5 types including sedimentary rocks,
metamorphic rocks, semiconsolidated rocks, unconsolidated sediments and igneous
rocks, belonging to many geologic periods. The soil types were loamy sand of various
kinds, having water content (w) between 8 - 31 percents (%), permeability (K) were
2.21x10° to 2.25x10° meter per day (m/d), pH 6.2 to 8.2, electrical conductivity (EC) is 63
to 2,450 microsiemen per centimeter (uS/cm), organic matter (OM) between 0.28 to 4.6
and cation exchange capacity (CEC) between 7.8 to 102 centimoh per kilogram. Heavy
metals in soil consisted of cadmium, chromium, lead and iron ranging in the standard of
Department of Environmental Quality Promotion (DEQP). Climate is Tropical Savannah
(Aw) type. Hydrology of hot spring appearance resulted from rising hot water along joint
but some hot spring appearance resulted from flash flood such as Mae Klong hot spring
and Pong Krating hot spring. Hydrogeologies were divided into 2 types of aquifers
consisted of unconsolidated and consolidated aquifer. Most hot springs are
unconsolidated aquifer except Pong Krating hot spring is consolidated aquifer. According
to temperature range classification: high temperature hot springs (above 50 °C) were Nae
kasa, Huai nam nak, Prarung and Nong ya plong. The rest were low temperature hot
springs. Most hot spring water quality were in official standard limits and contained many
beneficial minerals suitable for health spa except for Arsenic (As) founded in some hot
springs especially ban phu nam ron hot spring which located in  tin old mine.
Microbiological analysis for total number count (MPN) of total coliform bacteria and fecal
coliform bacteria were higher than standard limit in some hot springs. Staphylococcus
aureus was the only pathogenic bacteria found in some hot spring which might
contaminated form surface water and it was found corresponding well with high values of
most parameters in rainy season than dry season. Surface water quality of Mae kasa,
Hindad and Nong Charoen (Lintin) were classified in class | of surface water quality
standard excepted for high values of manganese and cadmium. Huai Nam nak, Hindad
and Nong ya plong hot springs have been selected for further development and
utilization as tourism sites. Knowledge transfer meeting for local communities were set up
and posters illustrations were made for exhibition of the main conclusion form the

research projects.

Development to enhance the performance of tourism and utilization of the hot
spring at full capacity should be carried on. More research works should be continued
particularly on the saving water resource such as water footprint study. Some hot springs
that have suitable water quality for mineral drinking water production should be taken
into cooperative consideration of related authorities both governmental and private

sectors in order to promote industrial mineral drinking water production.
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Huai Nam Nak Hot Spring
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Huai Nam Nak hot spring is located on Doi Kai pediment area
(GPS: UTM 47 Q 463725.00 m E 1817414.00 m N). Geological
appearance of hot spring water rises along joints of small hill
slope. Hot spring is paralleled by mountain range along the
Northwest-Southeast direction located between Mae Sot and Phop
Phra districts. Surface of the hot spring is unconsolidated
sediments in Quaternary period which is terrace sediment laying
over sedimentary rocks in Umphang group during the Jurassic
period. The nearby fault to Huai Nam Nak Hot Spring is Moei
fault group located in the Northeast direction. Hydrogeology of the

1 of ifer: lidated and

4

hot spring ists two
consolidated ones. This hot spring is located on flood-plain aquifer

in the Quaternary period. The hot spring water flow rate of the

main spring well was approximately 1.5 liters per second.

a w

pimiBnahyiou

Huai Nam Nak Hot Spring is classified as high-temperature hot
spring with temperatures in 1%, 2"%, and 3" wells at 59, 63 and 59 °C,

respectively. Many healthy minerals were identified, such as,

calcium sodium, copper, fluoride, iron, g and g

which revealed the good quality of hot spring water suitable for
health spa and drinking based on standards set by Ministry of
Industry (2006), WHO (2006), and mineral water standard by

Ministry of Public Health (2000).

'

Waomwa

Based on data of physical property, water quality, and natural
environment in the area, there is high potential that this hot spring
can be developed into a health-related tourist site such as hot spa
and recreational activities in general since it is close to other tourist
attractions, such as, Pha Chareon Waterfall National Park, Sai Rung
waterfall, and Doi Kai lookout. Besides, there is a trekking trail from
Huai Nam Nak Hot Springs to other hot springs. There are also

Karen communities nearby with interesting cultures to study.
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Hindad Hot Spring
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water flow rate was approximately 5 liters per second.

Hindad hot spring is located on undulating terrains between hill slope and
plain, and the drainage is divided by Khao Wo Ka Tok (GPS: UTM 47 P
470346.00 m E 1616846.00 m N). Geological features of the hot spring were
caused by the compression of limestone along the fault line of Huai Kui
Mang in the East-West direction. The infiltration of water through aquifer
accumulates heat that up-rises water by pressure along joints in line of Huai

Kui Mang. Surface of hot spring is unconsolidated sediments in Quaternary

Ldated Sedi

period which is alluvial sediment laid over semi in

Tertiary period, Mae Moh group overlaid Jurassic sedimentary rock of
Umphang group. Three Pagodas fault group is located in the East and
Northeast directions of the hot spring. Hydrogeologically, there are two

lidated and lidated ones. This hot spring is

classes of aquifers:

located on lower Korat group aquifer in Jurassic period. The hot spring

34379471767

hot spring

Hindad Hot Spring is classified as warm-temperature hot spring with
an average temperature of 41°C with minerals suitable for hot spa and
drinking, such as calcium, sodium, copper, iron, manganese, and
magnesium. Water quality generally meets the standards for drinking
water by Ministry of Industry (2006), WHO (2006), and the standard for
mineral water by Ministry of Public Health (2000), except for
microorganisms. Therefore, it is necessary to pretreat microorganisms to
standard limit for drinking and mineral water prior to consumption. Water

quality in Huai Kui Mang is in class I of surface water quality standard.

o

uvaaneane |
ienlo

Hindad hot spring has the highest potential for tourism development in

many ways owing to its physical characteristics, hot spring water quality,

surr g envir t, and other natural resources in the areas. It is
the popular hot spa with good reputation among both local and foreign
tourists. It is also suitable for both recreation from natural resources and
historical sites related to World War II. The Hindad Hot Spring already
has basic services and facilities for standard tourism including the nearby
tourist attractions, such as, Pha Tad waterfall, Sai Yoke waterfall, Thong

Pha Phum, Sangkhlaburi, and Kanchanaburi. Further develop

can

easily upgrade this hot spring to international standards.

| (Community Participatory Action Research for Hot Spring Tourism Development in the Western Thailand)
iy
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Nong Ya Plong Hot Spring
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Nong Ya Plong hot spring is located on the foothills surrounded by
mountain ranges (GPS: UTM 47 P 565076.00 m E 1454158.00 m N).
Geological features of the hot spring were caused by the up-rising of
water that was heated by sedimentary rocks in the Carboniferous —
Permian period of the Kaengkrachan group in the Khao Pra formation

that was compressed by Cret intrusive ig rocks along the

faults in the Northwest-Southeast and Northeast-Southwest directions.
Accumulation of pressure causes hot water to rise up to the surface
intermittently. Hot spring aligns in the North-South direction, which
reflects to the flow pattern of water. Three Pagodas fault group is
located in the Northeast and Southeast directions of the hot spring.

Hydrogeologically, there are two classes of aquifers: unconsolidated and

q

consolidated ones, This hot spring is on meta-sedi y

aquifer of the Carboniferous - Permian period.

Nong Ya Plong hot spring is classified as high-temperature hot spring
with an average temperature of 55 °C with minerals that are beneficial to

3 e

human, such as, pper, iron, manganese, and

magnesium. The water quality of hot spring generally meets the standards
for drinking water by Ministry of Industry (2006), WHO (2006) and the
standard for mineral water by Ministry of Public Health (2000), except for
microorganisms. Therefore, it is necessary to pretreat microorganisms to

standard limit for drinking and mineral water prior to consumption.

J}/ﬂ;
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The analysis f(;r tourism potential of this hot spring showed that it
was suitable in terms of physical location. The quality of hot spring
water, natural resources, and environment in this area appears that
Nong Ya Plong hot spring is suitable for health tourism, especially,
hot spa. Besides, it is also suitable for natural resource tourism
owing to its services and basic facilities including nearby floating
market, Kwangchow waterfall, Mae Kradungla waterfall, Kaeng

Krachan National Park, and Kaeng Krachan dam.

for Hot Spring Tourism Development in the Western Thailand)
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