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Abstract

The research project aimed to obtain information on Earth Science knowledge of
three hot springs in Western Part of Thailand included: Huai Nam Nak hot spring,
Phopphradistrict, Tak province; Hindad hot spring, Thong Pha Phum district, Kanchanaburi
province and Nong Ya Plong hot spring, Yang Nam Klat Nuea sub district, Nong Ya Plong
district, Phetchaburi provinces; all for the purpose of tourism development as model hot

springs in the Western Thailand.

Research procedure were planned to study the water utilization of all three hot
springs, flash flooding of Hindad hot spring at Kanchanaburi and hot mud properties of Huai
Nam Nak hot spring at Tak.

Water status of all three hot springs were measured as hot spring water occurrence
and utilization. Hot spring water occurrence were 706.76, 294.62 and 155.52 cubic meters
per day at Hindad hot spring, Huai Nam Nak hot spring and Nong Ya Plong hot spring
respectively which were sufficient for hot spa bathing and daily community consumption.
Percentage surplus water left from all activities were highest at Huai Nam Nak up to 80
percents, with Nong Ya Plong of 47 percents and Hindad of 40 percents. This surplus water
from all there hot springs can be managed to increase beneficial utilization as hot spa
bathing and spring drinking water since all three hot springs had suitable property as
standard mineral drinking water. Therefore, future planning for increasing values of hot spring

utilization should be enhanced.

Flash flood study of Kuimang stream at Hindad hot spring was caused by heavy rain

from southwest monsoon which occurred during July to October and the stream had highest

AMEINYIANENT UNNINBSUINYRTATERS o



1A59N5EReT 1 NSANYIIBMBSHANGUR A1z maIn uazaudAlaaun1sou unAngs
ieaunuvawiesieihfousuwuulunany Tunnvessemelng

capacity at Hindad site 10.35 cubic meters per second. However, this flash flood did not
cause the submerge of hot spring. It was suggested to have supplement plan for flooding

situation such as remodeling or building a new hot spa bath rooms up high on the banks.

Hot mud property study at Huai Nam Nak ,Tak province concluded that the hot mud
came from sedimentation of hot spring materials. The accumulation of sediment as hot mud
was in small amount with yellowish brown, mild alkalinity, salty, small nutrient with high
calcium. The texture is loose fine particles. It has no potential for mud spa since it contains
high arsenic .However, geology of Huai Nam Nak hot spring mud has potential to develop for

geo-eco learning site generating from carbonate. So, it can be alterative promotions tourism.

The major points for local community administrative authority should carry in the
future for all three hot springs are: administration of surplus water for the most benefits by
building more hot spring bath pools and rooms for the tourists, utilization of surplus hot
spring water for mineral drinking water which can be co-operated with private sectors and
for community tap water supplies have to consider the quantity of water wether having
enough for all activities or not. It is suggested that community supply tap water should
come from other sources such as underground wells or surface water reservoirs.
The possible sources for underground water contamination should be controlled supply
water pipe system should be regulated and recorded continuously. The important things are
to keep the good understanding between all sectors and community in order to have most

profitable and sustainable utilization of hot spring water for all.

Keywords: Hot spring, Tourism, Water footprint, Flash Flood, Hot Mud Properties
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1. unashuimaludiugau ( Unconsolidated Aquifers) Usgnaudnetuiiuliiuina
Fusru fail

v duiiudiiwgnewmiiudaan( Colluvium  AquifersQc)  ganIeimesung
(Quaternary) ﬁé’ﬂwmzLﬁumzﬂaumwﬁumuﬁLamﬁuﬁamLﬁmLGTNLmﬁLﬁmmmﬂ’]mﬁwaqﬁmvﬁq
Usduiuamiiusuiivduniuaaluuinaiuiivuavdeiuiidanauddnuas naneiduaumii
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Uszanad 10 - 40 waslihuinnaeglunaeien(s gnuiaiunsnetilag)
2. wasthunimaluiuuds (Consolidated Aquifers) Usznausmeduiruliuiuinia
MR NS EEAUIgIINLAga UM B ugAdsil

2.1 FuingudvInaluAuty wasiuwls  (Sedimentary and Metamorphic

Rock Aquifers)

+ Yuiuguiiutunawds (Permian - Carboniferous Metasedimentary Aquifer :
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2.3 LUIAALAZNANNITVDIIDLADIHANTUA

uAaveIsUssliunansenuiiAsatesiuninennsinGulaeeansa1se TnuHuLY
witnIneaeusAtladuly Usemanauinn @ Mathis  Wackernagel ag William  Rees
(Wackernagel, M. wazRees, W., 1996; Wackernagel wagagis, 1997) TundsdoiSes Our Ecological
Footprint : Reducing Human Impact on the Earth laglalvfionuaesanin seswiniiae
vie Ecological  Footprint Fafiun1suszifiuanudesnsnisdnuszuuinm (anad) desiui
Ussrnslanifiesesiuamusdoamsmainugulnauilnn endi fdu wdsew th uasfine
msuaulnoenled (Usvans daanss, 2554) aunseiaiauanidusinseswinaisueu wde Carbon
Footprint Tugasd w.6.2543 wasitmusenndudiin seewinni wie Water Footprint Suilosain
ﬁamssmmwwédaﬂmﬁﬁmﬂ%ﬂfwLLasﬁﬂﬁfmuLﬁaumﬁwmm INAINTIUIINAALNBATNTTY
NPRRENNTIN AAYuTU NARsuse sy ( Hoekstra uazaaug, 2011) “gpeninin” lognnana
FusnasiUszuna® . 2565 Tnomans1a1se Ajen  Hoekstra Ussinplulsasiaus anesdnis
guualn-laiaw (UNESCO-HE) Tnsfenuimowosvmniud Huduiidinysinaiafuesaseungu
fisludhumslithlaeasauazmslithmsdouesiuilnauasvdodnan nemunuiuunmsldh
paenvhdldnIsnandudvieusmsneUSnashildluuasUsinaniudeiivdeseenin neui
wamslituanuiinazinanfifaiunld iliewe andudiduseddafidaau
(Hoekstra waw Hung, 2002) Uszimvasiawasiawsusutsléiiu 6 «in fo

1) yawmosnanIudvomandiog ( water footprint of a product) nunede Usunaunlaluy
ATEUIUNISHNANNANN TN IIATILALND DY

2) 70wasNINIURYRIINT (water footprint of a business) Munedia Usunanhlglunsanduny
YBIUTHNTINIINNATIALN 1908

(%
a (3

3) J@LnRINANTUAYBIUTENA (water footprint of national consumption) wanegia Usunaudnild

a %4

lunswandumuazuInIsmuANNRINTsTaUsinanglulszme

4) yaimeiinnIuiveusiaa (water footprint of consumer) viangds Usinanhiguslaauilae
VANNATINAEN DB

5) 20Lm0sNANIUAYeIYNYY (water footprint of community) vidneds Usunasitaundnluguyy
USLNATIVNINSIUaE N8N

6) yowesinnIuIvNimans ( water footprint of  geographically) el Usunauinly
NTEUIUNTNIUNATULURNUATMNA (Hoekstra wazaelg, 2009)

91nMsagUYes Humbert S. (2009) l¢inaafs ISO 14046 eldfde Water footprint:
requirements and guidelines L“ﬁJuLLuwmmsUszLﬁmama%%qlmw%uﬁmmé’ﬂﬂ’ﬁﬂszLﬁufgé’fﬂi%im
Tne 150 gnifmnuntulu® a.a. 2009 Tnsilasamsauuumnisussduliuduatameluiy
U 2012 s Standley, L., (2011) Q’Lmumﬂaw%’gaLm%mmﬁﬂuﬂmzﬂimmi ISO TC 207 Aa1y
TawennsudmumdnmsUsadutningdislag IS0 iRatuidesnanudeinisunasidndiazenn
Fadudsindudomsiammniuvesyudiduieiussuuinainlaninisusdumumas
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ninenslaedeaiulonmauazdszansnwlunsliuselosinnminenslifuamndeiu wily
Hagiuasdinisitmunisinmaninensegnaduduiuuininuisuasmesanmgiomassas
Humeauwausauthundususugun ﬁwm%’u@ﬁﬁdawﬁ'm%wﬁu aagsRTldAuATINYAS
HunalAnanuaulalumsutsiumenisidsiosdimsianansenuazanannisliihdadifegoeng
$1in woehdlsfiony nisléidaludiuvesingiurdenssuiunmslumananduddainududeou
winlumsussidiunanssnulfegnegniios shegradunisfaihunliudmaiueandulugsyuy
vieundafuiifunientagnnsuuiouneuldesasgunani lunsudesuafivvdensvudout
wdmansynureszuuinaluiuiisnililnenssandunadedifeatosiidosuiasouluniaiiy
sutszanalumstimiilfaroinneufies i lunssuiunssdeauduieuinistu dafunisia
wildorafinaduausedifedesdnonsadiothgnidlufiufisudddsaindy Tas  Hoekstra f92u
remsouAIDTBTBMBTHANG LS (Water Footprint Network) 3dl#finisiamuuuaAnvaamsld
1h nseunsfnanewe ansuRAsdestumsldundnidslunsnandudmieiiionts
fifiunueseadns Inginansznuresmausdminensindaluszdulan Teannsninlfizunis
waniAsuiaiiouluwdvesnsdlundndausiiingldinunn

wiunAnveseietneawesraniudfei dmngdmiumsiamanmnislisslenian
uwiasiilan urdsasdauinafonsmiisafanlunisTavieussdiuuuninisli fazdma
nsgnURptesiuLargimauenmionnmsisinanlduuulidsufioraintu vihlvdisaosanudd
dusnaudnlutlagiuees 15O Wiuausndulunisiauwsesgiunslunisuszdiuigdnsdin
1@3gIUNGY (SO 14040 series) TlazUsuidiunansenuiifendostunisudlnaiuazuafiulugur
mumﬁﬂuawmﬂmﬂ Tneflnanssunmsnasgiu 150 Aldsueumnelitannunsguiogludu
Gusudeifeuiiquiou U aa. 2011 msvssyiluiiosesdla Ussmauadiad az malﬂammmuﬁlu
wlausn Tnefuassezaaadiiuani miwmizmmmﬂmiaummwﬂumw LCA 52171an
ponuuvrianansznuiinslafunisussiiulas mmwaamaqmmwmmwmLLa marhifugua
arundesdemnlugigsiiidesdnudletiymmsliminennst sutinnudnaieatua
inidefievewhildgumuritlunivesaundouuarannnvesifisndudmiunsudedud s
Fansuagnisannislivinensinuanasmsniusyansnm Ssanunsaananuidsslaenisaniewnes
wnsusiieadestunmnanauiuaruinig SueliAndusesrnualideirfianas anlidne
ﬁmwé’wmﬁLﬁ'wﬁaaﬁumaquﬁﬁLLazﬁﬂ%WIumsﬂwﬁ’mﬁﬂﬁaﬂaﬂ ( Laurel Standley,2011) WAy
souuuAnildgnitauiuiivensuiniu Iitinsdefuigilensussdivame snnsudediady

Y
=

nan3n1eléide “Global Water Footprint Standard” Tud a.#1.2011

dmsuTEnislunsdaneme wsnsususasUssinndamuuanenaiy taelunisdwandy
uiazUssamtusussiinvenameianudmuunasiinn Usznaudeth 3 dawfe thaih ( blue
water footprint) ihAde (green water footprint) WATIAN (gray water footprint)
LAnIFInINg 2-21
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Traditional 3 . . .
water use Direct water footprint Indirect water footprint

statistics

I Green water footprint Green water footprint
Gross water withdrawal Water

consumption

Blue water footprint Blue water footprint
= Net water withdrawal

Water

Grey water footprint Grey water footprint .
. 3 4 5 pollution

NN 2-2193AUTENBUVBIIBLADITNANTUA
7131 : Hoekstra kagAy, 2011

msdwaeme iAnIuA uenvilFunwUSunsldd dseusueglunsianaudi
I¢pgnadmauinniundifsanmnsaiinussdiunansgnuiiinanmananuasnsdsonisld
ninensiléBndedaasinlvidlatgmmseunaumiuazsannymaildibdusamiailugis
Widamidenlesiunszuiumsnanduinnssuy
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Yo YwINUTUUARAS awﬁﬂﬂﬁmmeﬂ"mﬁﬂL%aﬂmshagmﬁﬂuamm Jaduinvesdin Water
Footprint wiasesseemslidth dfiavanasdnsandsyvituduiuianasiinfussdusznou
8931w 4 daw wivsganns 1y 5 vedlanndunaneauihavendmiunisuslaadwaliiinu
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%50 1 Aulunn 8 Funi

ANYINGNFNERNS UNINNBUNYATANERNS 2-40



1A59N5EReT 1 NSANYIIBMBSHANGUR A1z maIn uazaudAlaaun1sou uni2
ieaunuvawiesienihfousunuulunaas Tunnvesdsemalve nsnumuissanssuineltes

Freshwater Scarcity

oceans
965%

g fresh water
N

2 2-22uanstlyninisviauaautianiilan
w1 : waterfootprint.org, 2010

fmLmﬁﬁzﬁﬁﬂﬁ{j@mL'%'aqﬁﬁﬂmmﬁuiﬂqaiaﬂ Hlaigednsnisidulavesuszeinslan
whﬁ?uwmé]’ﬂLﬁmmﬂmiawawLsﬁwmzjﬁmmLﬁmmﬂﬁﬁumﬂqmmwmiuLaiﬂ,m sUuuUTRINTUsInAf
WasuwdaslUlnedndunsudlnadednifiutuninisusloeieinualsd Sansuandnid
Sufudeddihunnimsudniisndnite msnandedn’ 1 Alansuldeh 3,000 AR
15,000 an3 luvazdinsuanda 1 Alanduldiiiies 1,000 dns Snrtaafivmeihiinaannsrmu
QRAMNITTULALLNYATNITY é’ummmiﬁ“fmmiﬁﬁﬂizﬁw%ﬂTweiawaiﬁmmgul,t,iwaﬁﬂqaifwLﬁ'mqqﬁu
wnellfidniafounfundeildueadiunmswes water footprint  luszdulanag
wWias warannsoideyaitldundnnismineinsiiliAnusyloviuarUssaninngaan

ANYINGNFNERNS UNINNBUNYATANERNS 2-41



1A59N5EReT 1 NSANYIIBMBSHANGUR A1z maIn uazaudAlaaun1sou uni2
Wemuramisuiimmiseuiuwuulunanz funnvesszmealng nsmuninissanssuidetes

the global water footprint . [ES
i B i

by the inhabitants of the country.

amount of freshwater available
Water footprint per

capita, m* per year

*
— d
l‘ global average water
footprint is around
1,240

M3 per year per person

countries most dependent on water imports

70%

Bahrain Belgium of existing freshwater

MNetherlands . .
‘ ‘ ‘ Kuwait Malta is withdrawn for irrigation

the highest water footprints per capita highest renewable water resources

n agriculture

indonesia

O W O O

2,483

m?® per year ‘ . 5 =
m? per year 8 g 4
o E £
united states greece malaysia italy thailand ._% g 2
-} =3} o
L
19% 35% 28% 51% 8% 3 N o

(2]}

import dependency import dependency  import dependency  import dependency  import dependency

4,507 Gm? / year

water footprint of different foods

<
.:?’H‘@ l)

24,000 litres 15,500 litres 4,400 litres 1,500 litres 140 litres

kg of chocolate kg of beef Tkg of clives kg of sugar I cup of coffee

8,233 Gm®/ year

Source: WaterFootprint.org and WWF

nwil 2-23Anelnefansudsdulan
w1 : WaterFootprint.org agWWF, 2010

dmfurnameiansudvasussmalnegudunaunanmslithiinnussansamlaednsly
13'1¢iammémauﬁwiawmaqamﬂLﬁam%sml,ﬁauﬂszmﬁﬁuq Tnsiamzegnadnsldilunisinens
gfla 2,131gnunAdiuns/auAl Safnannissdaionisdesniduddnilaiigldiatouly
Uspalnefuswauwn uenaind grudeyasin Water Footprint Network l#fin1sussifiuuiina
nsliiromanandudyaduiuluniagrannssumng 1,000 wisyaniys wud Ussmelne &
nsldhdenandnaudyadfianng 1,000 wisyansss lneindeegi 6.8 gnunadiums gendy
Aadsveslanilegil 43.0 gnurardians Salusuiud 59 vedandiinisliinunnlunagaramnssy
(nMsdnd iy 166 Ussinavialan) wazdnidududu 5 vesUssmelunduondeuditnigldilu
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M13199 2-1: MsldurdaniswandusyasinalunirgaannssudwunUszmalueideu

gdiunslddnann T ARALIeImDSINILTTAUA AR LRL(M? year US )
Tumanalan BLUE GREY 594
4 NeAUN 67.5 1282 1350
11 alvamn 29.8 565 595
20 Wautud 14.7 280 295
27 Wi 8.44 160 169
53 e 2.34 44.5 46.8
69 LAl 2.02 38.5 40.5
92 ke 1.10 20.9 22.0
134 dulatiiae 0.30 5.63 5.93
165 aamlus 0.16 0.00 0.16
Tan 4.03 38.9 43.0

i F1utaya Water Footprint Network

a"suﬂizLwﬂﬁjﬁwsqaﬁﬂﬁ@maalwaLLazLﬂuﬂsmmﬁlﬁmmﬁﬁmﬁu Water  Footprint Ltu
Sangw Tnnsliiviomanandudyadifiuyng 1,000 wisyaniss laoindeesd 1.4 gnunarims
LsDSUALS 2.78 gnunrriuns ooawmsids 3.52 gnuiAriluns Lnvald 3.93 gnuiariuns uazdty
4.17 gnunAniang eavidoauanslunsned 2-2

M13199 2-2: MslddrdaniswandudyarninslunirgaannIsuuszmagAsedAyvasine

ﬁwﬁu"lumajmiaﬂﬁ N ARAsame TANTUTALAgaALRN(m?/year US $)

finsldinten BLUE GREY 57
12 dangy 0.95 0.45 1.4

19 LLsaSHaUA 2.33 0.44 2.78

23 DOALATLA 1.01 2.51 3.52

25 LnIuaLe 0.78 3.15 3.93

26 Ay 0.54 3.5 4.17

lan 4.03 38.9 43.0

nn gm%’aga Water Footprint Network

Ansulszwalng nsznsrandanulaneinsainnuasinisnasnulusuianuaalsemelne
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WAWUMARNULIILTUASREaE 25 aenislananuninuediniasgladatiukaslinisatuayy
WaueiugUunukareUasregwaiiotlagnizagdamdsnunaunuluninrudegisiule
Aananunsandalaaningiuneludseme fe Uranddudedinsdeeasunisugninaulvunnau
d‘ Y 1 o w a Y a g 1 a v [ YV 4! [
Wialuladnaiunainisnds 18.5% laedendunisasasunmuindsanunawnulmdunialundsny
nannaLnudanaweadatarannisidnihdulsegredidulunianduiuidamasonnudeanisnig
IHuaznisiiauane dulleunanmislddeuazansiaiilugansmelgniiudulagdananseny
lngnseaningnsinileged1esdndn dely Jadlenuddeldinsivseidsinanslddivesuay
Uudwiundnlulefiwalasardouifn  tewesnansud Jaduasesdonddunsingzias
UImsiansunegedidulneiiingussashieinssiusunamslduisomhenandavesinauiiiu
Tuaiunaamionaznialenama 16 999In (WUw.e. 2550-2554)  FaANULANAISAINENIN
pilomeluusiagNunnNuan1sAnyImuItAnaie Water footprint Yasndudmiundnlulofiad
AU 2,139 gnuiadwnssedudiulvgiinainusinunislddininmssemeveniiey  50% uay
d‘ a a E% 901 1 d’lj d‘ 1 dy Qll =) a A £ % 901 = 1 dll
Wennsanusinamsldiluudasiuinunlueesnunnawtefivsinunislddigds 3.9 v e
= P o & A v o A9y a A a a @ ¢ W
Wigusuiviiunnaldleedawmdailddunnign fe fvalaniaviiiu 6,098 anuiAnunssiasiu
wazdanianiinisldidesgame g31ug3s1d Avindu 1,070 gnuiAiumsAaduReiuweIniams
anUSunaunsltihiifeudsmisadunisfineidewasmsiaussuuin idussavsainungadu
BNISHAILIAUNGIUNALNUEE 1988 UluaUAR

F0LABSUANTUATUNITINAUIANTTN

Tunaneussmainnauaunisdansiuadisdusefulsemeusioansnunluddfsesu
Tan (global dimension) Inewenenuasanudesnisldinnelulssmenazdaruddurosns
Whaalulsanadundndsaliiinnudosnsidrduddldihun  (water — intensive product)
nnssemadisiulneUsiannseildvinduiiddniuezrelidadymaannemaise
Ussinafudnagndlsiashiuindumandnnissrewesraniudesnluuonussmahliussnadudy
yinenstlunnegfulssmaddseanduindulssmaiivinnalnlunisinmauazoydnsihednis
§avday? National Water Footprint Jusiteldifududsenevvesadaiiieatuiilusssiulsyne
(National water statistic) uaglfiuiiugiudwiumsmausudaniniuieudnaguth (dver basins)
swisnsiifeya towesianiud figndesdseliinunsnsuasinalsuisvesssmeaninn
sinaulaldamzgniviidesnisliiunnluinalamnnidsasiilinisudnaudinensd
UseAvBnmannduuenainiimssiumnewesraniudiannsaianldresesnemsliuinsdiu
anmunden  (ecological  services) vasduAusazadinuazannsaliiiusvilyiannudidy
(sustainability indicator)
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2 2-26 wudldunsigufiian1sviaaielveswislan
u: Gossling (2005)
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Useine/9iinnm sULUUMSIN umﬁlezm;au:mammm 979899
NBIU
Mediterranean Mostly hotels 250 L Grenon&Batisse 1991,
quoted in GFANC 1997

Mediterranean Campsites 145 L Scherb 1975, quoted in

GFANC 1997
Mediterranean All 440-880 L WWF 2004

accommodation

Benidorm, Spain Campsites 84 L Rico-Amoros 2009
Benidorm, Spain 1 star hotel 174 L Rico-Amoros 2009
Benidorm, Spain 2 star hotel 194 L Rico-Amoros 2009
Benidorm, Spain 3 star hotel 287 L Rico-Amoros 2009
Benidorm, Spain 4 star hotel 361 L Rico-Amoros 2009
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lasneuniawie
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NBIU
Tunisia Hotels 466 L Eurostat 2009
Morocco Apartment 180 L Eurostat 2009
Morocco 3 star hotel, or 300 L Eurostat 2009
villa
Morocco 4 star hotel 400 L Eurostat 2009
Morocco 5 star hotel 500 L Eurostat 2009
Morocco Luxury 5 star 600 L Eurostat 2009

hotel

Sarigerme, Turkey

4 star hotel

400 L - >1,000 L

Antakyali et al. 2008

Sharm El Sheikh, Hotels/resorts < 500 L (per bed) Hafez & El Manharawy
Egypt 2002
Sharm El Sheikh, 5 star hotels 1410-2190 L (per Lamei et al. 2006 in
Egypt room) Lamei 2009
Sharm El Sheikh, Hotels 400 L Lamei et al. 2009
Egypt
Zanzibar, Tanzania Guesthouses 248 L Gossling 2001
Zanzibar, Tanzania Hotels 931 L Gossling 2001
Zanzibar, Tanzania Hotels & 685 L (weighted Gossling 2001
guesthouses average)
Jamaica Unclear 527-1596 L (average Meade & del Monaco
980 L) 1999, quoted in
Bohdanowicz&Martinac
2007, and Antakyali et al.
2008
Thailand 913-3423 L (per CUC & AIT 1998, quoted
room) in Bohdanowicz&Martinac
2007
Philippines 4 star hotel 1,802 L (per room) Alexander 2002
Philippines Unclear 1499 L (per room) Alexander & Kennedy

2002, quoted in
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UNN2

lasneuniawie

Usene/9iinnm sULUUMTIN D 97984
NBIU
Bohdanowicz&Martinac
2007
Hong Kong Hotels 336-3198 L (per Deng 2003
room)
Australia Hotels 750 L (per room) Australian Institute of
Hotel Engineers 1993,
quoted in Bohdanowicz
and Martinac 2007
Australia Large Hotels 300 L (per room ) The Natural Edge Project
2008
Melbourne, Various 227- 435 L City West Water 2006
Australia
USA Unclear 382-787 L (per Davies & Cahill 2000,
room) quoted in
Bohdanowicz&Martinac
2007
Las Vegas, USA Hotels/resorts 303L Cooley et al 2007

Seattle, USA

Hotels — various

378-1514L (per

O’Neill &Siegelbaum

room) and The RICE Group 2002

Germany Unclear 90-900 L (average Despretz 2001, quoted

340 L) in Bohdanowicz&Martinac

2007 and Antakyali et al.
2008

Germany Unclear 275 L Nattrass&Altomare 1999,

quoted in
Bohdanowicz&Martinac

2007

Scandinavia Hilton chain 516 L Bohdanovicz&Martinac
2007

Scandinavia Scandic chain 216 L Bohdanovicz&Martinac
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iildsetinieaien
Usene/9iinnm sULUUMTIN D 97984
Aol
2007

Coastal Normandy, Second home 102 L Langumier & Ricou, 1995
France

Coastal Normandy, Campsite 92 L Langumier & Ricou, 1995
France

Coastal Normandy, | Hotel-restaurant 259 L Langumier & Ricou, 1995
France

Coastal Normandy, Hotel 175 Langurmier & Ricou, 1995
France

Coastal Normandy, Other tourist 115 L Langumier & Ricou, 1995
France accommodation

NANT97 2-3 uandlidudaSmanihiithveuitealdluusaySudlodinluiidn g fu

| ¢ ¢ 2 ¢ & v o <& % ~ v 3 ]
LYU IiﬂLLiiJ DWITNLUUN ALEUN LUUAU GUQI@EJV]'JIULL@'J ﬂizLﬂ‘VlT,i\‘iLLiiJﬁ]meﬂSUu’]q\iﬂ’J’]‘UisLm/l

U

=] g A vV U 1 PN -
A157197 2-4 UnilglunnmsiassdeNvesnviungIse Ty

msTl4ith Vunahiild@ns/invieaiien/su)
il dlumnss
N1WNBFEY 84-2,000
AANIIU 10-30
vl dlumsseu
Tassadaiiugiu n.a.
dudemas 750 (per 1,000 km by air/car)
i 2,500 (per 1 L)
21113 2,000-5,000
snild Uszuna 2,000-7,500

un: gm%}aga Water Footprint Network

INANTN 2-4 wandbiiudnisldunlunnssuasnisdenvesinvioniien Flnsiunaiet
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1. Jadeieaiudnuazgionnia loun Ysuiavesiu (rainfall quantity) AuvinLUIveHy

(rainfall intensity) ¥iatu (rainfall type) s28z1a1n130NUBNY (Duration)

2. Uadeiifgniudnuuzginienmguin (watershed physiography) uagani (stream)
oA Nudgui ( area) 3U374 ( shape) ANEWedENUn ( elevation) ANAIRTUYBIHUTIGNU
(slope) FAuaIRYBINUTIGNUEY (Aspect) AUNUILULYBAEUENU (drainage density) SNWaEN1T

seU1w1n (drainage characteristic)

3. Yaduientuiuwarnsituseleovunfu lawn dnuurlasIas19909iy 99AUsENaUVRIRY
(soil - component) uagguuuunslduseloninau ( land  use) WutuAnAMENN ( watershed

class)

4. Yafeiineidesiudneainaiuyuydainatu laun e auw uwave Aaoewnge

wenantilaadannuduiusvestadusng o ihlnAsuvialaessauyfgiuin v
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Uszlovinnunas3nnu19ni1atn f9ldnn auu vieszu1ewi aswiu Wusu Jelanudusiusludadu

1Y

ﬂ\icﬁ
FF = (R, DM, LU, MM)

sle FF = Tomdlumsiindvhudundu Ffash floods)

R = UadefiAuaiunu Gainfall)

DM = {]a%’wwé’mﬁiaﬁﬁmymmdmﬁﬂ (drainage morphology)
LU = Padensldusslonififu (and use)

MM = Tafeniinandeneasnsvesayud (man - made construction)

9NV U1IPUAIUITAUIUNIAS LUUTIaDLNENISUSEEIU N15AR UIvugunau fekun
YugundunnaIndadeunan Ao dunn (Rainfall) wazinun lau1uIAAUAINASEUUNISIEUIEUNVDY

81515 (stream flow) agzsa95ula

gn51N3IanaInveiii 3e 8ns1n1sivageanuedtnnin (peak flow discharge) Minau

1NN159NVRULAAZATI 2 TUNaMANINNITNTEYITINAUTENING Hufinnasun fu ARyl

AMNTUnTagnauluui ¥ieA1 APl (Antecedent Precipitation Index) i luiinnasunludsunm
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Tuvinua ety A1 APl 221 JUuNaMAnTUANNA1TNTZINTAUTZNING USunauinelunanazay
= dy c{' [y v YV [ dy d'd' ) 4 d' o goj I3 o 90/ a [
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Fatunsdaiszuuiousvivihulasldan APl wazarutuduusuilunsideuss Sdu
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AT UIINAsSINUDsHuLsazaSa 1ud A.A.1946 (Schwab et al., 1971) Imaﬁgﬂﬁﬂwmzﬁqﬁ 0]
Qp = R*CN*A
\ilo Qp usnsnslviagsgavesinvi (au.yn/Aui)
R WudsinaniWuneld return period 7ifviun (w13.)

' ¥
a1 o A

N Wuazuuudafefiufiguihiifunumdenislidsilualugiss
(Lifinaein)

A Huruweiiuiigin Geines)

soulafinisimuliinnugniesnniu waranusothlulfusslondldegg
nanvangaIvandagiy
dmiulutszmalneg Witthawatchutikul  (1997)  leihudnnsaang1s wnasiadu
wusaetadneans eusaiusamnisinanannvesivh éi’m%“umiﬂszLﬁuamasiﬂqmﬁuaaﬁuﬁ
duth TnedisUdnunedal fo

0.38 0.99 -0.99
Qp/A = 050*R ™ *CN " *A
Bp) Qp/A Wushsinisinanainvesiwindevuleiiuil (au.u./Aui/ng.na.)

R uuSunainly (ua.)
N Wurpzuuwadeiiuiiguididunumsenisivisinlwalugisns
A Li‘;luﬁummmﬁuﬁejuﬁ’l (M9.n31.)
fion NdAnA nTauing wagnFund Iseguving (2550) IiiiBn1sves  SCS-CN
Methodology 3nad1auuusiass APl Model I Funnidiolddssidiuen APl s7e¥y Aeufiaziiun
Wisuifsuiudnuagmsivauazaruguiuwesivinludsnsluraeinuan iWormusannizings
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APly = (APl ) * k] + Rey
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unumsemsivivinlwaludisns (CN) wdrusualidu APl usnisu fe
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APliyy 18uAn APl vasTureunth wiotudi t -1 (uy)
K HusasdmanvesUSinanilutuiiu  (recession coefficient) ANUYIITLHELIARN)
Adunannanmsszueldifugisns uasmsaeszme (evapotranspiration)
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1A o o Ya + a 8 a & a < a A
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2) Fangunsallumyingnsinisiinuimeu

- BuNANERNIUIA 180 GRS

- ananaEdn

- metaaudnvesseduth

- WU

3) inFesdionmvinnmuaminainau

- wesluilwes (Thermometer)

- indestoondiauazansluni (DO meten)

- iedesinudunsasng (pH meten)

- iedesinanmnsthlii (Conductometer)
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- 1A304 Atomic Absorption Spectrometer

- yngunsal Test kit dm3uind (Color model) B HACH
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w3eslofafinsnfivies (Muti-parameter) St HACH U HQ30d
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A15197 4-7 an1seianunmhvesimsewiisintn a.mn

Standard
Parameters Huhi:;tl:;r;“l':]ak Drinking Water ?;::;?;:t:; Mineral Water Mineral Water
(WHO,2006) |Appropriate Value] Maximum Value (MOPH,2000) (TISL,2004)
Temperature (°c) 55 - - - - -
pH 7.03 - 7.0-8.5 6.5-9.2 - -
Color (Pt-Co) 0 15 5 15 Clear -
Turbidity (NTU) 1.65 5 5 20 No sediment -
Conductivity (pS/c 484 - - - -
Odor - - - Non Objectionable -
TDS (mg/L) 358 1000 <600 1200 A 1000
Hardness (mg/L) 240 - <300 500 - 600
Chloride (mg/L) 0.479 250 <250 600 - 4.9
Nitrate (mg/L) 0.047 50 <45 45 - 50
Sulfate (mg/L) 14.57 250 <200 250 - 600
Phosphate (mg/L) 0 - - - -
Fe (mg/L) 0 2 <0.5 1.0 - 0.08
Mn (mg/L) 0 0.1 <0.3 0.5 2 2
Cu (mg/L) 0 0.5 <1.0 1.5 1 1
Zn (mg/L) 0.33 3 <5.0 15 5 5
Pb (mg/L) 0 0.003 Not found 0.01 0.01
cd (mg/L) 0 0.7 Not found 0.003 0.003
Cr (mg/L) 0 0.05 - 0.05 0.05
Ni (mg/L) 0 0.02 - - -
Coliform(MPN) <2 - <2.2/100cm? <2.2/100cm? Not found
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1571971 4-8 wansnsratagunimiresimieuiiuaa 400Uy

Standard |
Parameters h:t";zfig Drinking Water ?Bﬁ;d;%t;; Mineral Water M(I';]IEF:-E Izh‘;.fg;:)ar
(WHO,2006) |Appropriate Valug] Maximum Value | (MOPH,2000) |Appropriate Value| Maximum Value

Temperature (°c) 44 - - - - -
pH 6.79 - 7.0-8.5 6.5-9.2 6.5-8.5 9.2
Color (Pt-Co) 0 15 5 15 Clear 5 15
Turbidity (NTU) 0.23 5 5 20 No sediment 5 20
Conductivity (pS/c 857 - B, - -
Odor - - Non Objectionable - Non Objectionable
TDS (mg/L) 654 1000 <600 1200 - <500 1500
Hardness (mg/L) 337 - <300 500 100 -
Chloride (mg/L) 1.436 250 <250 600 250 600
Nitrate (mg/L) 0.068 50 <45 45 4 4
Sulfate (mg/L) 138.76 250 <200 250 200 250
Phosphate (mg/L) 0 - - - -
Fe (mg/L) 0 2 <(.5 1.0 - 0.3 1
Mn (mg/L) 0 0.1 <0.3 0.5 2 0.05 0.5
Cu (mg/L) 0 0.5 <1.0 1.5 1 1 1.5
Zn (mg/L) 0.05 3 <5.0 15 5 3 15
Pb (mg/L) 0 0.003 Not found 0.01 0.01 0.01
Cd (mg/1) 0 0.7 Not found 0.003 0.003 0.003
Cr (mg/L) 0 0.05 - 0.05 0.05 0.05
Ni (mg/L) 0 0.02 - - - -
Coliform(MPN) - <2.2/100cm?3 <2.2/100cm? -
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A15799 4-9 HaN13R IRV NI UNUBME VDY LINYTUS

Standard |
Parameters Noﬁgti?}::;“g Drinking Water ?B::Ed;;zt:; Mineral Water M(Ipfsrz I;‘;J;:;{}ar
(WHOQ,2006) |Appropriate Valugl Maximum Value | (MOPH,2000) |Appropriate Value| Maximum Value

Temperature (°c) 46 - - - - - -
pH 7.99 - 7.0-8.5 6.5-9.2 6.5-8.5 0.2
Color (Pt-Co) 3 15 5 15 Clear 5 15
Turbidity (NTU) 1.51 5 5 20 Mo sediment 5 20
Conductivity (pS/ci 447 - - - -
Odor - - - Non Objectionable - Non Objectionable
TDS (mg/L) 307.2 1000 <600 1200 - <500 1500
Hardness {(mg/L) 179 - <300 500 100 -
Chloride (mg/L) 4.307 250 <250 600 250 600
Nitrate (mg/L) 0.190 50 <45 45 4 4
Sulfate (mg/L) 32.31 250 <200 250 200 250
Phosphate (mg/L) 0 - - - -
Fe (mg/L) 0 2 <0.5 1.0 - 0.3 1
Mn (mg/L) 0 0.1 <0.3 0.5 2 0.05 0.5
Cu (mg/L) 0 0.5 <1.0 1.5 1 1 1.5
Zn (mg/L) 0.06 3 <5.0 15 5 3 15
Pb (mg/L) 0.0196 0.003 Not found 0.01 0.01 0.01
Cd (mg/L) 0 0.7 Not found 0.003 0.003 0.003
Cr (mg/L) 0 0.05 - 0.05 0.05 0.05
Ni (mg/L) 0 0.02 - - -
Coliform{MPN) - <2.2/100cm? <2.2/100cm? -
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® Huai Nam Nak hot spring, Tak
® Hindad hot spring, Kanchanaburi

® Nong Ya Plong hot spring, Phetchaburi
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A151971 4-10 PayaanfieudInensreau 30 T (CLIMATOLOGICAL DATA FOR THE PERIOD 1982-2011) vesdanflanilewive eyl
U 2 =
PWHINNTEYIUYT
Station THONG PHAPHUM Elevation of station above MSL 97.36 Meters
Index Station 48421 Height of barometer above MSL 99.29 Meters
Latitude 14.44.32 N Height of Thermometer above ground 1.25 Meters
Longitude 98.38.11 E Height of wind vane above ground 12.3 Meters
Height of raingauge 1 Meters
Elements N-Years | JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC Annual
Mean 24 1012.64 | 1011.61 | 1009.99 | 1008.83 | 1007.75 | 1007.5 1007.58 | 1007.95 | 1008.79 | 1010.32 | 1012.08 | 1013.38 | 1009.87
Pressure (hPa) Mean Daily Range | 24 592 6.08 6.12 5.89 4.55 3.6 35 3.71 4.51 5.03 5.12 553 4.96
Ext.Max. 23 1022.93 | 1021.38 | 1023.77 | 1017.32 | 1013.85 | 1013.31 | 1013.88 | 1014.54 | 1016.01 | 1017.95 | 1020.53 | 1023.4 | 1023.77
Ext.Min. 23 1000.82 | 1004.12 | 1000.97 | 1000.21 | 1001.17 | 1000.64 | 1000.85 | 1000.34 | 999.26 | 999.89 999.89 1002.48 | 999.26
Mean Max. 30 333 353 36.8 37.3 34.1 31.7 30.9 30.7 31.9 32.4 32.2 31.9 33.2
Ext.Max. 30 37.3 39.2 413 43 41.5 38 36.5 36.2 35.7 36 37.3 39.2 43
Temperature (Celcius) Mean Min. 30 16.9 18.5 20.7 22.8 23.5 234 23 22.9 229 22.1 19.5 16.5 21.1
Ext.Min. 30 7.4 8.1 115 15 17 19.5 20 19.5 19.2 13.9 9.9 52 52
Mean 24 24.8 26.8 28.7 29.7 28.1 27.1 26.5 26.3 26.7 26.6 254 23.9 26.7
Dew Point Temp. (Celcius) | Mean 24 18.6 18.8 20.5 22.7 24.1 24.2 24 239 24 235 20.9 18.6 22
Mean 27 72 65 65 69 81 85 87 88 86 84 79 75 78
Relative Humidity (%) Mean Max. 24 92 89 87 90 94 95 96 96 96 96 95 94 93.2
Mean Min. 24 42 37 38 44 60 68 71 72 68 63 53 46 55.2
Ext.Min. 24 22 15 16 17 28 41 29 47 50 29 32 24 15
Visibility (Km.) Mean 24 7.2 6.8 6.7 8.3 8.4 7.8 7.4 7 7.6 7.4 7.6 75 75
07.00LST 24 59 59 58 7 7.1 6.4 6.1 56 5.6 4.5 4.8 52 58
Cloud Amount (1-10) Mean 24 1.8 1.9 2.7 35 6.9 8.4 8.9 9.1 8.6 6.6 35 1.9 53
Prev.Wind 24 SE NW NW NW NW NW NW NW NW SE SE SE -
Wind (Knots) Mean 24 0.5 0.7 0.9 0.8 0.4 0.3 0.2 0.3 0.3 0.2 0.6 0.6 0.5
Max. 30 20 22 65 52 60 a2 22 20 25 22 25 40 65
Pan Evaporation (mm.) Total 30 118.5 137.2 173.5 179 133 95.7 90.5 85.6 101.2 106.7 104.7 107.5 14331
Total 30 6.7 15.8 535 100 223.8 267.9 324.8 338.3 241.9 172 24.6 55 1774.7
Rainfall (mm) Num. of Days 30 0.7 1.6 4.9 8.3 18.9 252 26.4 27.2 235 16.2 3.4 0.9 157
Daily Max. 30 42.1 57.7 84 80.4 108.3 81.4 131.4 128.9 100.3 104.6 118.9 25.6 131.4
Fog 24 13 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.8 53 7 53 20.8
Haze 24 254 255 26.7 13.7 29 1.4 0.2 0.5 0.6 55 14.6 18.3 135.1
Phenomena (Days) Hail 24 0 0 0 0 0 0 0 0 0 0.1 0 0 0.3
Thunderstorm 30 0.2 0.5 2.6 4.8 5 1.6 1 1.3 2.8 2.6 0.6 0 22.8
Squall 24 0 0 0 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0 0 1
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Measurements of Hindad / SN P1019
from Oct-11-2014 09:00:00 until Dec-12-2014 20:57:00

+ t t + + + t +
16-0ct-14 25-0ct-14 01-Now-14 08-Nov-14 15-Nov-14 22-Nov-14 29-Nov-14 06-Dec-14

| — Level — Temperature — AlarmLow1 — AlarmHigh1 — AlarmLow2 — AlarmHigh2 — AlarmHigh3 .

nil 4-28 seivtuazanmilugaeiudl 11 fanau 2557 §3 Jufl 12 Sunan 2557 Wusunugag
Uanggeiu (Fraifirunn-vuadululin) Fesedudiiniseduiiasesinla

Measurements of Hindad / SN P1019
from Mar-06-2015 16:00:00 until May-08-2015 03:57:00
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60
‘v 15
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y = 0.574x03954
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R2 =0.9904
0 T T T T T T 1
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Discharge (cms)

A9 4-36 Rating curve ¥83a151593eNels UTLIMAMUI AN TauLaIn

97 Rating curve Wmmmwmﬂﬁawuwmm Wiy 13.29 919191003 farugevessduih
WU 1.27 was (Anagainandssisyiuiuundsioadsmihiouiiunn) feiyiniu 8.07 gnunen
wins/Aui wagdnanisivaiifiuiivinga wihdu 1670 msnawns Sarugeesseiuiuvinfy  1.40
wns (Arwgeihanadssisssdureutotindon) fawviiu 1035 gnuiadiums/Aund

dovsninslnegageiildainnsvhivh ludedl  22) idunmssduiwesdmaheneds
vinududnamiheuiiuaia wuidnsinisivageaavesinvh MR ndundonglu  (5.06 gnuiard
wins/Aud) liludssenssds Vinadudimihdousiume Ssedudauihdu 1,09 wes du
Snsnslnegeaeuestii fiAnandumaremgey (19.17 gnuradums/Aund) silsiludsisens
s Unadudhanihdoufiuaa Sseduinganindu 1.85 was

MNNFRTII9UAE Rating curve Tasd1ssThensst Usnaduihanthdoufiunn ansnsoasy
¢4 Smsnnslvageantiagsilithandisnsmenesdaduvhumdduestuudiiswindy 1035 gauier
wins/Aunit Failiseduimosdisseneiiigauiiu 1.40 wes wanidowFouiieusnanislnagean
(Peak flow) Til§arnnsrminvimud Snsnsiuageangean (Peak flow) nHumatew gy dewavilif
ihludsnsenesds vnudwooudld nefiseduihganssfureutonindy 45 wufiuns usidle
finsandisuiusnsmsivageangean (Peak flow) ansumilsnignu nuirdnmmsinadsnan Tl
dwalhangissmeneds nadwhudetdwieu
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HansEMuIINNsIingnndey (Umvain) seundsisanganiiiouiuain
1. UNYI9feID1AATUASIHAINUIAIN HBIINENEIBUNYIAUAIA T9lUdlAUI NSRS
6.00-22.00 U. wewealsAmulurieitinisiausnig il mthiiguasgnasniia

2. ‘Vi’]ﬂ‘LI’]‘VIa’]ﬂVl’]&[MiuﬂUU’ﬂua’]ﬁ’ﬁﬁﬂﬂ’J’]SZJ’eJ‘U‘U’eJ QuVI’]IMG]uﬂ@UVI%J’]ﬂUU’] LSU’]E?{‘U’EJLL“UTJ’W’EJU
Wf[;vmaqumﬁmwamwaqmﬂmmumammLLa'J

3. Tugeiumain (raiseds, Wawme waga1aue/msiaaauseuuseg) vilvinesdnisn
Tusmsunawisaiies viili eun. gadesield (sneldainnishiuinisunasminieuiiuaia Jadu
selananagamilives aun.) uenaniiiuiedluundwisaniinglaanadudisiaidingis

4.3 wan1sfneAMaNUANINIBAWLazIATivanTaualaaun FouvasLrAIdBUNTIN
4.3.1 ANYULTIAUINYIVIIUNEIN WrFeuraguniin

NnMsdIvsIaiimennaauy (U 37 uay 4-38) nud AufiAnuiusznaude fuyu
(Limestone) #ums1e (Sandstone) fivlaau (Mudstone) aiufiudafuvosiiui (Country  rock) Wu
gnAneusI Andans (Fusulinids) lufiuu daduduiionnindiuss (Index Fossil) fivsuanindu
fuyuoglugamediflou  (Permian) Arupgfunnvesiiufiinw  (Roswfies) \ugunvesiiuunsie
(§U1 4-39) mpRamsunanduiuslugalnsueadn  (Trassic) AnufeuresmsunInduiuinves
Fuwnsiin (Granite intrusion) YlARNSWUTANNLULANRARURURsT (Contact metamorphism)
FuriesfiAnnisilasunlandudnuaeanlds  (Folding)  wilidmau Auluriesiinniswdsaninly
amgsaﬁ WU Aunsrewusanimdy Slightly metamorphose sandstone Aulpaunusanimdu Slightly
shale warfiuyufuunfideudluumuiiueaiBeuuisduuuy Solid solution ¥ilfAnfufuyuislala
Lud(Dolomitic limestone) ﬁwmmaléfazmaLmLLi'ﬁw;mﬂﬁuguu%nmﬁuﬁ%’uﬁw (Recharge area) 14
finnz fumnideandovesiufl Suhusosunn sesuenvesiiuunsde \ANSANAENBULUUYREANT
(Secondary deposition) Wufiunsiiosiiu(Travertine) Fswulifusgiiunueimieuis 3 vedian
mnUszanm 3 wesdungneudmanaiveun uandlidiuin dusdoudoeglifuldvzararaionuds
vostuiiuyuiiegdnuansiunanaenavlmidnaduuinfu (3Uia-a0)

widsyihdourhedin aahiluasiilinrnufeuamsuis desnwuginfiusnsiineglu
Uinndlndidestuunaem thieumulnifiuunsinaeduiunmemuduvessiafuiunssdiddy fe
Potassium , Thorium wag Uranium wnnniifiusiiadug udsmdannufeuiduldlaiiviliAmimdeu
(Possible heat source) 19 MNMsaAIERITREINNNTUnSEluALLNTHA (Radicactive decay) 1s1g
linulassadhesenidou (Fault) faelviidanrudoudnngluiiuiifnw
4.3.2 fnYzgVNS I ME VDY th3ausietiiin

meﬂmﬂummmama%wuamm (Aquifers) ﬁ@mamﬁaﬁLmﬂsiwﬁwﬁuagﬁué”ﬂwmmaz
anwindeunnssdiivendudidy  nsdaudsiiugasiegeendumieunegrnssdiive
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(Hydrogeological units) Lﬁ@lﬁ%iwuﬁqanflwmaqmea'aﬁ’lfm"lmaiuﬁuﬁmﬁm ¥h¥aurheiin Tnsende
nsrvsdoyannsunineInsiuma aunsautsiuiuimaldidu 2 ssan fe undshuinia
Tufiususasunaniuimalufiueds

1) uwasthurmalufiusiy (Unconsolidated Aquifers)

- %’uﬁuémﬁmxnauﬁﬂm (Flood-plain aquifer : Qfd)Lﬂu%uﬁuiﬁfﬂUWﬂwaﬁﬁawqa’au
an aglugAmamasing (Quatemary) wazanwidasiueguuuanvasussasuiiulihuimalufiusu
o Usznaude dungnaunsisnmetiesiiidoudion arudnvesiuilasiadoeglutag 5-15
wins Thinegluinasi 5-10 gnuiadiamssedalus

462000 454000 466000 468000 470000 472000

s s
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§ §
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g B
g 8
g g
g &
§ B
2 8
=3 -3
< 2
g g
g g
2 2
g L s

§
3 3
@ «©
& &
g &
H H

1810000
1810000

Y
g

a PN ! Y v v Y o
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462000

462000

[ ]
[P ]

AN95UY

464000 466000 468000 470000 472000

464000 ’ 468000 470000 472000

g a a x a
ASNDUUINT qnmamafm? : N999 N918 Auwiled uay AUIMNLUBLNIUAN

pznauAsRNgIi uaznznauAwBI gARIBMBsUTT : n3an ne Auwmiles uarhudunsiliinegiuil
a a a x a a
#ugaweaiiilou : fiuyu iujuilelalalud Hunse ulaay

#ugalvsuaadn : Aululelnd-dalaldunsin

8y oy ¥ oo
Uau'\'/!iau“']ﬂu”luﬂ

AN14-38 ununssaiImelununuraInIFauiiguln (Aakdasainnsunine1nsssal, 2541)
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AW 4-39 Fuunsting (Weathered granite) WUUSHIMQLN AR UAE TUANTDS
Wundnw (reeifey)

T

g 100 mi 121 13 w4l 15 B W oW W 0
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unna

o a

WA 4-40 Funsuaesiu(Travertine) dnwaglileiudinic dgnguy

nwuushaUnUatmiou
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- tufuduinznouBaen (Colluvial deposit aquifer : Qcl) udufiugudid
Uszﬂauﬁwmﬂaw,wﬁuﬁﬁmmmhjaazauﬁaagﬂuu‘%Lamé’ﬂwngﬁﬂizmﬁﬁlﬂmwmamﬁ'u (Rolling
hill) aradnvestuinlneiadseglutag 5-15 wns Wioglunmst 57 gnuiadiunsiodalus

2) Lméqﬁﬂmmaiuﬁuuﬁa(Consolidated Aquifers)

- tufiuduihfiuansuaiuagamefifisu(Permian Carbonate aquifer : Po)Usznausas
Ay quULuamauImIa"Lm Aty thmasgnindiuliniglusesunn sesuen violulnsdlsinu
arummthAeuisRuAda TR mmaﬂﬁuawuuﬂmmaaaasﬂ,uma 20-30 wims Trihaglunasi
4-8 gnuneiunseiadalae

- fufuduirdiuunsiin (Granitic Aquifer : GUsznaudefiuunsdn daulufiuudaie
wiiy Fdneamlumsliininas diumassgniniulilusesunn sesusnvesiiu warunsdiuinifiu
Bluvinafuwnsing anudnvestuihlnendeeglutag 20-40 was Ihheglunasitesndy
3 gnunariunsedluauithiisosunnun o1alithgeda 10 gnurAdunredalus
4.3. 3 auantAnInenmuazefivasiwdeuanundeminfeuraetn
faifulfdrdsessdinennieauiy wiomfuiedishuinaluuvdsmifouz faenan

(07l 4-41) A ASIN 1 HOUNNNTINUS Uag ASIN 2 LhungunIAN 2558 WetuAs e AU TR

= ) ¥

P19NEANLAZLATIVIUINS DUMNEUINN HAIATIZWEASIUAISIN 4-12 D9 4-13

e e

a o e W 1 1 - k4 4 Y
AN 4-41 ATLNUANUAIBYNUBUINIDUNIZUIUN
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4.3.3.1 AanUan1anIeN WLazIANvaIUaUINIaUATIN 1 (NUATWUS 2558)

uansAnwanautinnenmuanaiivesinegtaimieundedl 1 Woununius 2558 (139
7l 4.1) S1uau 4 F20819 (HN-1, HN-2, HN-3 uag HN-0) HN-1 Ao Ustmoulvgjvesunas thieutie
whifn HN-2 Ao Usvmfeusuidla HN-3 Ao Usthmlnaudou way HN-4 Aevsthwfeufioynaly
onuHAntPAIDvIEMIfuesiae Tnewui thunaaddla fend  (Color) Wity 0 uwafita-
lavead dufanugy (Turbidity) oglugas 0.59 A 2.72 Wuily drunan1sinssinaaudfiniwad
Hudetl Araranunsn-sns (pH) wuegluzas 7.02 84 7.5 Ustinhumadausidunanseoulunasig
fnegluinasimmuaiivanzay druwimsthlaiih (Conductivity) wuagluzag 482 fis 512 lulasTiaud
solwuRias daurUiinumsiuaiiazansld (Total dissolved solids : TDS) oeflutas 364 fla 368
fiodnsusiodns deldifunusinnsgiuininadmiumsgtinatslng dauiaunszdns (Hardness)
oluting 349 9 494 Tadnfudedns Jeoglunamidvuaivsnzay Aanmans  (Alkalinity)  fldneg
Tuga9 245.43 s 274.72 Tadnsusiedns Aanuintuvesdamn agluyie 12.18 fi1 50.97 TadnTusie
dns Beeglunasiivuaiivanzay dulunsn uivinaenududueglug 0.06 it 16.28
fiadnsudedns Jeoglunamismuniivnzay Ammnududuvesluasveiun eglurag 265.96 fs
315.98 fadnsudedns dumnudutuveseaslsdnueglutag 5.64 s 7,52 fadnfusednsdeoglu
it muafivnzay luuusderulimuuinumuduturesleamnaranogluimiou

HamaTzilanewazlavenindiuau 10 519 wuhdUsunudndureardneglugis
0.03 911 0.05 adnIunedng %qas‘JJFLummsﬁmmgmﬁﬂmmaLﬁamiqﬂimﬁim GRNTEHRLICPRFL
dduresdangdeglutag 0.03 fv 0.05 fadnusiodns Feglunamiunsgruthuimaiiomsgulae
vilnauifniu dudiinuenududuresmsfmuasaudaluveimieu HN-2 vieuetmiouguila
TutSinumududuvesmet 0.01 Sadnfudednafisaieuintu Tunnmfeitusanisinsg il
UsngUimaemuditures vesuns uanden Tasidion Gnfia Uson wavaswy avausogluvethn
Sourhethiin

4 I 1
o ¥ v o

4.3.3.2 auauUANINIEnmLaLATIvaIUatInTouATTl 2 (Wqun1AY 2558)

q

nansAnwAMENTANISIsnMaziedivosogaimSeunniuiinuluadadl 2 Weu

wepuney 2558 uandlunaadl 4-12 dldvhnaiAusesnaimdoudiuan 3 Ue Tin HN-1 HN-2 uas
HN-3 Tnewudh dhuiaalalaifid Tedidrdvigy 0 unafiiilavead dudammulideglutag 1328
3.05 (Buily dunanisiesginuaiinaniludied damndunsn -s1s wuegluga 7.17 81 7.70
vedtshumaiiautmdunarsdeulunising Sareglunasitvunfivangay dusnSmumsioun
flasanglfidneglutag 348 fa 356 fadnusedns Fsliiuwnasiunasgiuthuimadmiunisaulng
Uslam drurmnunsednadideglutag 243 fis 262 fadnsusiedns Jeegluinasinmundivnzay M
anwensdieaglutng 255 f9 259 Taansusiedns Aanuintuvesdaule agludie 27.89 fis 30.17
fiadnsusiodns Feeglunamismuaiivanzay dualunsn wulluTinundudu 0.045iadn3use
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803 Feeglunasiivuaiivanzay Amanududuvedluasusiun eglutas 301.95 fe 312.93 fadnsy
sodnsaunduiuvesnaslsdnuaglutag 0.66 f 1.98 fadnsusednsdagluinasifmuei
wngay wuliinamnsdnduvesmigeslsdeglutig 0,59 §1 0.61 Geegluinasimusiianzay duw
naATgiUiue it ure oA invaransogluthnon

A1379% 4-12 NanFIATIgviRENURNIINIenLazIAdivasUaNN S U UNATIN L
(NuAWS 2558)

AN IATIZREIREN i AST o y .
s TIaEay ) *Inauainnuuail nasiaylau

HN1 HN2 HN3 HN 4 NS guan
Audunsamng 7.2 7.01 7.06 7.5 7.0-8.5 6.5-9.2
N0l (esrLaaLtya) 52 | 547 |551 |542 |- -
& (unaiitu-lauead) 0 0 0 0 5 15
AN (Duity) 272 |25 158 059 |5 20
USinauansvianuaiiazansla@aansa .
Heans) 368 364 364 364 T3 600 1,200
ANUNTEAEadniusiefing Aiudy) | 494 | 362 | 348.58 | 415 | lsiifiu 300 500
anmans(ladnsunadng) 247 | 245 | 255 275 | - -
sl (llasTuuddelwufiung) | 486 | 482 | 486 512 |- -
Tihen (adnsunadns) 11.62 | 11.37 | 11.12 | 758 | - -
TUumaden (Hadnsunadng) 4.1 40 |38 14 |- -
upaN(HiaanSusoans) 30.61 | 30.61 | 31.72 | 30.29 | - -
wunfil@en(fadniudedng) 7.665 | 7.906 | 7.907 | 16.76 | - -
Fawln (Haansunodng) 12.67 | 12.18 | 1251 | 50.97 | laitfiu 200 250
Weanesa (Hadnsuradng) ND ND ND ND |- -
luwsn @edniunedns) 0.13 [ 0.16 | 1628 |0.06 | lufuas 45
AsUBLUn {adnsusnoans) 162 | 144 | 108 78 |- -
luasueiun (ednsuredng) 266 | 267 | 286 316 | - -
Aaolsn Wadnsusiodng) 705 | 564 |658 |7.52 | lifiu250 600
wan@adniusieans) 0.05 |0.03 |ND ND | Laiifiundn 0.5 1.0
unsnile (Hadnsusiodns) ND ND ND ND laiAiunan 0.3 0.5
NoAIdiadniusiodng) ND ND ND ND laiAiuna 1.0 1.5
fnzd(faansusiodns) 0.04 | 0.03 |0.03 0.05 | LitAunin 5.0 15.0
uAnleNEadnsudedns) ND ND ND ND fodlidiiae 0.01
avifiadniusedng) ND 0.01 | ND ND podlidiae 0.05
Iasillou@ednsudedng) ND ND ND ND | - -
Hifa@adnsusiodns) ND ND ND ND - -
Usan(iledniudedng) ND |[ND |ND ND | deslaidiiae 0.001
ansvy@Eadniuseding ND |[ND | ND ND | siedhidliae 0.05
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unna

Vg
o ¥ NV " ¥
. * Aedmmsguihvinadmiuiuilaansuniwennsihuiana (2551)
ND @@ Not Detected
. HN-1fausimSeulngy
HN-2 Ao vetniousumila
. HN-3 fle Usumlaaudau

Lo R N O

. HN-4 fie UsumSeuiiaygelionyusiiiugsiainnutesiviae
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M1319914-13 Han1FinTeiauautAnInIea nLazniivesUsinneunentn a3 2
(Neun1A 2558)

HANSIATIZRTIREN N AST e 4 .
R, ) *neuainiviuail naustaylay

1 0 e AT EY GG
ANUdunsanng 7.70 7.18 7.17 7.0-8.5 6.5-9.2
g0l (asrLaaLtya) 51 53.5 54.7 - -
# (uwaiitu-lausad) 0 0 0 5 15
AN (DuTiy) 3.05 3.55 1.32 5 20
USinaansiaviaaiiazangld@adndusie .
309) 354 356 348 TaiiAiu 600 1,200
ANUNTEANEiadnTusiedng Huyu) 249.29 | 2619 | 243.47 | lsifiu 300 500
anmenaladnsusiodng) 255.03 | 257.05 | 259.07 |- -
msthlnih lulasfuudrowudiuns) | - - - - -
Ty (Hadnsusiodns) 9.69 13.4 13.07 - -
Tupaden (Hadnsunedns) 2.7 5.2 5.1 - -
upaN(HaanTufoans) 29.65 3044 | 316 - -
uunti@su@agnsusoans) 15.4 7.79 7.72 - -
Fawle (Hadniusedns) 3017 2873 | 27.89 | laifiu 200 250
Woanasa (Nadniunaans) ND ND ND - -
lunsn @adnsunedns) 0.04 ND ND laiifu 45 45
AsUBLUn (aansuseans) 3.00 0 0 - -
lumsusiun (Raansunedns) 301.95 | 310.49 | 31293 |- -
igeolsrainiusedng) 0.61 0.6 0.59 0.7 1.0
Aaolsn (Tadnsunedng) 1.1 0.66 1.98 TaliAiu 250 600
wan@adnTuseans) 0.03 ND ND laiiiundn 0.5 1.0
wsn1d (Hadnsunedns) ND ND ND laiiuni1 0.3 0.5
nownafladnsuseans) ND ND ND laifiunan 1.0 1.5
fnzd@adniusodng) 0.328 0.414 0.395 | ldiiunin 5.0 15.0
uAALlBu(SaansNAOanT) ND ND ND fotlidiiae 0.01
avfiadniudedng) ND 0.01 ND foglidiae 0.05
Iaslsn@aaniuneang) ND ND ND - -
Hifaiaaniusodng) ND ND ND - -
Uson@adniurodng) ND ND ND foshifilay 0.001
asvy@adnusiodng) ND ND 0.0001 | feslifiay 0.05
RN

1. * flerunnsgrudiuimadmsugusiaansuninginsuiuinia (2551)
2. ND fi® Not Detected

ANYINGIANERNS UNINDUNYATAERT a-54



lasan1sgesil 1 nsAnwiawesianIud n1zuman wavaudlaauniifou uniig
eimwuvawonigni fousunuulunmany funnvesUsemelne  wan1s3de

nan1TinTsilavzuazlavendndiuag 10 519 nulndivinaenududureandndszuna
0.03 fadnsusedns Jeegluinaeiunsgiuiuinmaienisgulnausiae drdsunamnududures
4 = « ! =< a a o Ia L (3 ’6’ =~ A
danedegluyie 0.32 fa 0.41 Hadinsusiedns eglunusiuinsgruduiaaiienseulaauilan
Wiy dmsudsinuenududuresansuy ananvavaudiluveumlaausou  HN-3 TudSua 1
Lulasnsusiedns Weaadeawintu egdlsinuusinaasnyinulifunasiuinsgiudiuiaaienis
gulnauslaa wagkan1 s Tesliusnguinamnududuresdingd neauns upawlley Lasidley

fniia uwazUsen azaudiegluvaimdoumenntn
4.3.3.3 anwarunngmisaivesiniouanua W3auviaeiniin

wams’imeﬁé’ﬂwmwmﬂgmql,ﬂﬁsuaqﬁm%au (Hydrogeological facies) Fufvlundadt 1 uas
adsii 2 TnsodeUiinmuanududuvedionautsyquan Tun loden Tuwadey unados uay
wunili@en war Usinaanududuvedlossulszqau loun easlsd  dawln luwse asusiun waz lu
ansuoiun luitudidnw dae Piper trilinear diagram Tngl4lusunsu Aquachem Version 2014 fauans
Tums9fl 4-14 uaznndl 4-39 89 4-60 WUt e Water type ostiwiousisnun fa Ca-HCO,
LLaULLamﬁﬂwmei’mg‘Uﬁﬂﬁ 1 “Carbonate Hardness Facies” %38 Hydrochemcial Facies type | (Ca
+ Mg, HCO; + COz> 50 %) Bsvaneia ﬂmﬂﬂwuﬂmumawamwaaumua fAupaigey wunilley
A§UBIUA Uay ATTUBILA 11NN 50 Wediiud Usidnwazvasinaednetang
foyarnanesddsznoumaadvesingon Water type in Ca-HCO, wavdnuaizusinguiia
7l 1 deustinimieuidnunensednedaag aunsotedldi dmfewneihinduimiousin
asvatn naidmdeululivsslswidensgulnauilnrsdeshunssuiumstiindioanany
nszesasnau wmreei lUldmuingUsease
nmslesgilangninluimiou nuidinsuudeuvewe i uiiiviuanioslsifunms
wasgiu e lsfinuasiinensaeunuamuasimdouluutasdiggnia iofnnu waziihsets
nsiAuulaseunmresiwiou SsoafinanAnssunsisdinesuyudeely

A1519% 4-14: Water type Yastniouainuvasniniouieyin

v Water Type
UauInIoU T — -
AN 1 (AUNINWUS 2558) AN 2 (WeEN1AU 2558)
HN-1 Ca-HCO; Ca-Mg-HCO;
HN-2 Ca-HCO,4 Ca-HCO,
HN-3 Ca-HCO; Ca-HCO;
HN-4 Ca-Mg-HCO3-50, -
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unig

Ca CATIONS

Na+K

HCO3

ANIONS

Cl

Symbol

B HN1
A HN2
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4 HN3
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AN
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Ca CATIONS Nawk HCO3 ANIONS c
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<0
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d’ v = 901 |4 1 %)l ¥ L% 901
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4.3.4 aianUin1enIennuazalivaslaaun WrFeuanuuawinSausiaauatin
Mdeladndrsassdiinennaaun wioufusiagalaaun W15au 2 Fraan (A 4-44 §ia

4-45) fip AT 1 RoUAUEIEY 2557 uag AT 2 LABUNUAINUS 2558 Litauuinsieiauautang
nunmuazaiivedaauninow Meuntn NadATeikanslun1sed 4-15 §1 4-16

4.3.4.1 guantiimanienmuaziafivesiaauwiindou ased 1 (Fueneu 2557)

faAfodmanieaudludeutuensu 2557 Wednwidoyaiiugiureuvam  thioushein
nioufusegdlanuminfouniineinaaeugnaniinisnionwuazied

HAN3ENTIINYUENUTEINANUI ﬁuuﬁﬁnmiﬂauw 1h3ou ag Uil ﬁﬂaﬁm’i@ U
vadngamniivszanm 55 ssmeaifea Ineduasmadudisnsiaown thiou doidosmasaia §
nznaulnaunnazaufunagfuasd s siithindaeginyszan 30-90 wufans dnvarremenou
Tnou ilunenoufiuaziBendndosemiinie fdnumeadelaauiou uar fasrudmdesuneiiuiy
tumnuinainhuesdissitndeulnaiiu ifevhnsveansa FayEn e 10 % asuuAsIy
pgnoudivasanuiniuzensinsnun uansdeiusuaaidonasveiundussdussneundn waziud
avaufuinaideuineiugou
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1 1 o

7wl 4-44 sumiaiuiegalaauntifou nunaminSeuinedinasIn 1 (fuenew 2557)

a ca  a A o S v = & a a
HANTIATIERAUUTIASUESITIAaUY Wr¥ou (M3199 4-15) wud WuRunsewlaufunse
wagAuwmilen (Sandy Silt with clay : ML) Sdwdeseuinnia fawiiu 510l uagunieginguzUuagunn
fAnUsunaenutulszana 110 wWesidud daanulunsamisUszunn 7.98 Aunansdnvasidusng
Uunana fenmsiliiheguszana 1.10 fad@wuddeufiuns Jsdninldnuliiinadensaiayiivle
waenandnveIiy Trdunieingussunn 4.13 Wesiwud Fudiseauanuulsslevisonivgs uag fie
AnuasalunsuaniUisulszquan egussunm 4.73 WuRluadenlansy waziiafosazanudus
medsgauinfiilusinsusenna 529 wWesidud lne Aulifesarvesmnuduimmeiuageaziliudnuan

2 2 = a D & A4 a =
losau (Na', K, Ca ', Mg ) gnunuiilasuanloseudugldieuassiniiu  efiasanuiuim
Tulasiawiisnun wuddeuszanm 0.01 wWesidud dviunalnuadeuivuawasyinadames
& a1 § 2 s v 2 [ a
Vanuanuiiinusyann 0.01 Wesidud Tuvueilinuusunuvesaanasaluau

dipvhnisussiliuadgaauysalvediuanNan1Tinseiiu lngiiarsanaudaniaaind Ay

aa

loun ArAuaunsaluniswaniudsulszquin AnudummeuavseUsinasaiidunsnfunndall
Usunaduvseingluiu Ysunaveanesanduusslev waz Usunalnuvadeuiidulselovd nanis
Uszilunudn Aulmaumihiewnegudnilsyiuauauysalegluyiciiunans
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o wa a a a 5w & A a )
M1919N 4-15 ﬂmﬁll‘UG]‘Vl’Nﬂ']EJﬂ'W\ILLagLV’]@J%@Q@UU?L?WUWW?@UQﬁQW 1 19U ALY 2557

HaN133ATIZAlAaL Wi Fouineg

S18N1SNAFDU ¥ o
iln
AMENUANINIEAN
Gravel (%) 1.09
2 a Sand (%) 30.04
VUNABZYBILINAY
Silt (%) 48.68
Clay (%) 20.19
Usinapnuduluiu ((9))
AENUANILAL
AudunIA-Ang 7.98
duvisyIngbuau (%) 4.13
sl @addusnouiuns) 1.10
anuannsalunsuaniUdeuusey (wuiluadenlansy) | 4.73
Usinaleieuiivaniudeuld @adndusenlansu) 52.5
Usualnuvadeniiuanideuld Gadndusedlansy) | 55.0
Usinampadeuiivandeuld @adnsuseilandu) 4713
UnauuniiBeudfivaniudeuld @adnsusedlandy) 129.8
Unadleiiouiiavansls @adnsusenlansu) 27.0
Usinadnuvadenfiazarsls @adnsusenlansu) 7.25
Usnaueadeufiavansls @adnsusianlansu) 82.2
USinauni@eudiazansls Gadnsusodlansu) 20.3
Yovavanuduieussguaniidusa (%) 529.4
inadlulmsiauviavn (9) 0.10
UsinauloaneSariaiun (%) 0.00
Usnaluunadeuiionun (%) 0.01
Usnaamadaun (%) 0.01
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4.3.4.2 guaatiimanienmuaziaivesiaautindou ased 2 (nuanwus 2558)

faifevhmafiuiiedisiu 3 9n seuq Taaun thiou (nndl 4-45) Tuadadl 2 dou nuamiug
2558 Tngqail 1 iuuinunassstaaumindou (5-1) 9ail 2 Wuusnasusslaaunifou Wugnilva
mlﬂquu‘%nmﬁuﬁﬁmméaqﬁwﬁfms (5-2) uay 907 3 iivuTnEusslaauy ih3ou Hugeiifugau 3
avumuuiush Seiulilundgwiuouey dnvarduiidag (5-3)

namFTzatAinismenwvesiiuuanslumsieil 4-16 wui vuanazvesdiniu fvsinu
naaneglutig 2.03 fs 3.74 Wesidud Ysunamsieeaglugis 27.11 §a 38.96 WWesidud Usunamsienls
oglut 36.88 4 48.95 Wedldud uazUTinafumileneglutng 18.68 fis 21.90 Wefldud lefnw
nansgtedveinfiuuazuunvinfuniusyuu USCS wuinlu Wufunssudavufunseuasiu
willen (Sandy Silt with clay : ML) fidmaesextinia daumﬁmmmmsﬁﬂuﬁuﬁmagﬂmhq 90.17 B9
239.71 Wosidud Amanuasdimzvsuiinfuiaeglugae 2.39 f4 2.70 nfuseau.ou. AA
MduTINvesAulAeglutig 0.66 At 1.58 nfudeau.ay. LazAinunsuvesiudagluyie 33.0 fig
725 uazusesdusznouvdniuiu fe usuaalud(Calcite) fananslunmil 4-45 fs 4-47

1% (% 1%

Ml 4-45 sumisiiumegnslaauniihou nunaantFeuiedinasei 2 (auanwus 2558)

a s a 1 I3
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o a ¢ wa = Y v v Y & A
NN 4-16Naﬂ73'3Lﬂi’]gﬂﬂmamUﬁmq\?ﬂqﬂﬂqWLLagLﬂmm@ﬂiﬂauwuqiau MIYUIUNATIN 2

319N1SNAGDU ALLELIULL WNaUTINIASFIU*
s1 |s2 |s3 4

AMENUANINIEAN

Gravel (%) 2.03 2.87 3.74 -

v - Sand (%) 27.11 33.04 38.96 -

vnnasTRIn. Silt (%) 48.95 45.42 36.88 -

Clay (%) 21.90 18.68 20.42 -
Usnasmruduluiu (%) 137.25 | 90.17 239.71 | -
ANUVULLINTIN (NUsagnuiArlgwRiung) | 1.58 1.31 0.66 |-
ANUMUIUUDUNA 2.67 2.70 2.39 -
AUNTUVDIAU (%) 40.7 33 72.5 -
usasrUsznauludu Calcite | Calcite | Calcite | -
AMENUANILAL
Audunsa-ag 7.8 8.1 8.4 -
duvseingludu (%) 1.56 2.65 9.76 | -
m’mmmmiummamﬂ?iauﬂwa; 1.67 3.15 17.03 | -
(wuRluanenlaniy)
wian @adnsumeilaniu) 1,663.14 | 4,669.96 | 697.81 | -
wienfa@adnsusdenlansy) 110.14 | 79.44 36.92 | < 1,800
nesuni@adnsusionlansu) 14.17 1.23 1.21 -
dnzd@adniusionlansy) 45.89 4.73 6.73 | -
arm(@adnsuseilansy) 2.99 1.34 513 | <400
TAswley (Hadnsudenlansu) ND 5.65 3.38 < 300
uanLien (adnsusionlansu) ND ND ND <37
Hnfa@adniusonlansy) 0.17 0.61 1.02 < 1,600
ansvy@adnusenlaniy) 4.56 18.53 1424 | <39
Uson (Hadnsusionlaniy) 4.7 11.58 2.99 <23

nuaug ND = Not detected
*nsguaunNALTLEUsElerliien1segonfuarN1sNYAINTTNVDINTUAIUANNATY
N3ENTININYINTTITUYRUALAWINTOU (WeAANTEY, 2547)
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[AJFile: S1.raw - Type: 2Th/Th locked
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[File: S2.raw - Type: 2Th/Th locked
[®]01-072-1652 (C) - Calcite - CaCO3 - Hexagonal (Rh)
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400

Intensity (cps)

»
3
3
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L B i e e e e B
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)

2-Theta - Scale

bAlFile: S3.raw - Type: 2Th/Th locked
[®]01-072-1652 (C) - Calcite - CacO3 - Hexagonal (Rh)
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8

AT 4-46 HANTIATITVLIUTENDUAUYDIIBE19AUN S-1 S-2 war S-3naemada XRD
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1%

wennil AAdelavihnsiiusgnaudiinasundesdunigdiumndulu assegiinauile
viussirauntnfeu Wuusande (i 4-47) luliessimsgesiussneusiemailn XRD Han1s

a '3 1 d' a, v a %’ I d’lj a’lld [l 6 o I3 [ 1%
IA51NUN srneufassUaviuiiunludud Juswaaledidusinusenaunan sakansbu
AN 4-48

AN 4-47 pznouiiasUaviusislaauniniou

a s a 1 I3
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N
38
88

J

I
.
&
&
T T N R N R N R N AR R AR R

e

o L B e B B B s B . L st e s s B B By B
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@

2-Theta - Scale
[AFile: 1l.raw - Type: 2Th/Th locked
[m]01-072-1652 (C) - Calcite - CaCO3 - Hexagonal (Rh)
[#]01-086-1560 (C) - Quartz low - SiO2 - Hexagonal

AW 4-48  Han1TiATIEiRnauasglnviussiaauntisou srewmatia XRD

uamsinesiautimaaiivasaauy thiou wud aenudunsa-svesiu danegludag
7.8 fi1 8.4 uansdnuazAsIunans TUTinudunieingluiu daeglurag 1.56 f 9.76 wWedldud Ts
wuldnganaluiu S3 wagiiUSinaemnuaansalumsuaniasulssquesiueglutag 1.67 fis 17.03
wuRluasioflansu Ssegluszdummnnlufu S-1 uas S-2 dwfu S-3 dnindlrseiuanuazuaniuden
Usgquanas dunantsiasgiviunalaveuaslavientn wud winivsunaenududueglugie 697
04 4,669 fadnsuseflaniy uusnlaivsunamnududueglugie 36 fs 110 TadnTusienlansu duu
newaiUTInuANududusglutie 1.21 fs 14.17 fadnsusieilansy dwiudingdiviununiy
\ndueglurig 4.73 fa 45.89 fadnsusioflansu TuvasimuyTinansidanududueglutag 1.34
5.13 fiadnfuseAlanty dauviinalasflouiomniinududuoglurie 3.38 fs 5.65 Tadnfusie
Alans Turnsietuldnuiinuenududureuanifivsavauoglulnaun thieu dwsuUimmeni
Winduvestiniiaiidreglugie 0.17 89 1.02 fadnusenlansy diuansrynuiivsunuaudutueg
Tuga9 4.56 g 18.53 Tadnsusienlansy wasUSunalsendaududusgluyie 2.99 fs 11.58 fadnsy
soflaniy

definsanUiinunsazaniavedansuaslaneninmanifiwuasaudluiiuiidne fu
wmsguAunmALTliUsleviienisogedonas nsinumsnssuresnsunIUANNATY N3N
ninenssTTTIRLarAIIndeY (2507) wuilavzuaslanevinifoumunedlunaeinasg i oy
AvesansuyiAunusiumsgu dafealialsiiAu 3.9 fadniusiodng

og9lsfinnu msfinisnea fnnuuay Ehsy Tensuudeulavewinluiuiinihfeunedin
soly
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U 5

agunan1sAneazUatauaLuL

14

5.1 ayunansAnen
5.1.1 M3AnwIamasanIudLazAMAWIUAEINLN FoU

q

1) wemsAnwiAeeuaeunnnslitivesytinfeuta 3 usks Ae windoudiuaa
2.maauyd wihdeuwhedtn 2.01n weewihiounuemigudes mesys fdrsninAadmieu
Yoy 706.75, 294.62 way 155.52 gnunariunsseiu awadiu defameifissdmsunsliuinig
a1uu warlylunisgulnauslaaluguwy

2) nmsfnwAnmuanuamnsldh Tuiuiidnuagiansanainfanssunisld Weasdn
Hufevazresmisliimudn undspinfeueidniviinudwieldnniansugeanieiosar 80
Srfusouduudmihfeunemigudosiosas 47 waruamihfeuiunniiviianiwdeldan
Aanssusiuduianssuenuutiesay 40 SeRanssunislithiundsznaudeyssdmithu msetuud
waznsliilufiufiuvdsinfeudsdnanndudiinamenimfeuaunsofasily - 19Uselowilu
aUIARBEMINzaNsD Y

3) aaunmnioueglunaeivinsgrumunzdmiunsildldieniseruudiieguainuag
ldldienseulaa dmsumsiilldiieuslna vlendninuuiniasinissuusmunm v
wWilwesmngauuaznvaeuaunlviegluinaeiunsgueudins

4) nsdnaueranunmdilaglinuIdmTouiiauuradiaunmAdnegly
Hydrochemical facies: type |1 Ususnanwuzdnduiiazenuaznszanadins1n  (temporary

hardness and fresh water)
5.1.2 MSANYINIZUINAINTAENELS
1) quivieneds 29eg9ursn (Wet period) Tugiuspuiivinufiangainigu wagyiegein

Woy (Dry period) Tugismousuaudanuniiusuasdasiuninuanvinunn - (>90 Tadwns) 109

' v
a0 o

WuNgudY Tavemanannsvanavemuusguaz Tuaniaedls

q

2) mmL?iawaqmﬂﬁmﬁwmﬂmmLméwiauﬁmwﬁﬁauﬁumm wuih Preggnnaiionatin
anmgihman e Taadeunsngeudmaiay Fuuiiafeuiifidnuusvomnguiinninseiy
vangfuandvinavesaussauns unnideds uazifurafeuiiilueiu Wusumiinunidu
Srunumnniian edihasdugeauhuvielidu TusgfuuTunmsuiinn enafiaudululiiiiumis
gy vhlsAatmann ddivinasiusnnne Tnsszernaduduvgannaunseits Usinahiu
aspuesiuiquinvhenesteduy dududwiinndundonelu Sszsznauszana 5 $3lus daudi

MmAnINHusslufeIiu Iszognailseana 15 9Ilu9 wazlot1Uugagaunad Wviaeldiam
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1

SEUNDBNINNUAWANANAUAY T9UYI1NHUNTEY 819l9a198190e8 15 T2l WHUNYININ

Huvanenigely 919ldaeg1atay 27 Falug

5) WUAMNGLUNITAANANTENUSUNAIINANIIEUIAIN BIANTUSUITAIUSIUARUANA SIUDS
Usgnyuluiiui asiamudnianine nialugisgauiuin lnsemsdinsieu nsng1au i naiay

athdlndtnuazaisiinisiansanadiaeduin luudnaduivesquihmensds Wevzasmud

a

Y01 WudRsINsTNIasEAY neuiaslnaasdiufiguruiua19081993a157 uonanigaaunse

Pvandsuaumznaulasnaie

6) DIANTUSINTAIUFIUATUAIA AITUSTAIUNUNY  LR19099RW/NUNTN31e (Nunlalaly
Uselga) Windnrmiunsuintingn Tudraintirain Aeeg19n1s@eniiusaesutinaInusud
JIUfPUTUEWIBUTEINENTOUNAIA Y50 BUR. 819 UT¥aUNUAUNTUENeIUWIMYIF  L1iHaTD

yd‘l’ d' dy el' | a A a a s (% g
EJ‘LéQJJ']GﬂﬂI‘WU‘VI ﬂ']EJIUWUVIQVIEJ’]ULmﬂ%W]L‘ZJEJ‘Llﬂ’i‘NﬂTUWi IUﬂ’]’iiaﬂi‘UU']‘Wa']ﬂ
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' v
a o o

NUNTBISUUN
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7) aANTUIMTAIIUaTIUAIA AdsHAsanRRRaATosguUin luiuuvaiB g vTevh

Uszgazunediisiiy Weiiuisgiuiigelnatsiiuuasieniisn azaunsoguineensossuie

panlluaniunlmsIu

8) wuelvinun. AunakarnlsnuguanuieiURvesdmia AISIN1TUNUBNEN

Unvieiielumeneds (wawisaiigmihTauiiuaie) Wellduuman
5.1.3n1514Uszlevnanlaauntr Fouiaguniin

1) ludeugiamen teauw ihfewmeunin dainduduund Ly dgnsiduns Sansenms
ey smueaidengs Indnilsyiuanugauauysaloglutananslddmiumegdgnitylimly

2) Tudsssdiine nvazmsssiiinevesunamifewnetihiniivseneulufefiunzneu
Swanansveunundn Guyu fuudonalalalud way funsnediu) du Wusriimua
aummvasiwiouliinuansRiduimieunsuaiun fusuaalefifussduszneuvdn Wousuea
laidaUszneufeasunadonanfuaiuniiaraeluindus way anazneuarausilungnoufuiiioy
Soulmariu nanelilaaunihouluuvamihdourheitn Trauseuresundsihdoutediings
wiuealedfuosdusznaundnlufunzneutios ilauanidelunsingyuuu uazdieUiuanim
AaNAavIi Ll AAnANNWRINSIY Lagann1ITEABLABITRIR Il uiaINNISANY
anmuanden aaautivameninuazedvedaauntinfoutarUTinunsavauiaveslaaum thieu
wut fsinaumsazausatios ifissmeflazthuimuiieltusslovimegaamnssuld Useneu
funuilansuyazausoglufunznauiunaeiuinsgu vililaauau e sundsinfoutietinlal
ffnenmiasianielfluduasugha

5.2 UYoLaUDUY
5.2. 198 EUBMULLTIIVINTG

1) wasnihdoudunuuniang funnvasinefivhnsfinuie 3 unds ensdinisiauniiufiueg
MasuAanssunslidiluiiui lasausalinanisineidetaunsnilodudoyalumsuins
famsthegnaiiussavsnmuasianiduuvawiondiondeguameaeluly

2) ludurenside msanihdeya Tu Laan sedfutluefin fasifntuainlufiufiude
ihfeufioannsnindeyathiussdoymivihlutunanding snfnwifuba Savinsmvimiae
thviuagnstvhy 9indeyadenann tefinsanisenudululéfesAntiuanmmnisaiaien 4
SnsnsivauazUmnaiuly MhliAmimanluiud fdnuuroeils

3) mshnssamilanleninersnluiRfuduluiui Weaumastu Tnservaufudeyary
Humedalu ety ldeyanuihliAmivieseuinatu infnwmugiudeyaihilléan
wosinsziuihdnlusifsely

4) ndnuzvnassdiinelaauy th¥euehinnduifnenindiome dwsuiaun 1y
uwiaaSeudmedussdinailunnfaleauy thioufiRnanaznouaiven da thiouluusas
uwiasziidnuarmassalinefiuandnaiy damdsiudiannusou aaniiudady wu fugula
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ﬁ’wqﬁﬁmmﬁué’ﬂﬁumﬂ%au iy Fuwnsin Aunsnduiaiunduiatuiiuriesdiu Seiiusiesdud
uaninsiuiies agvilsiagyilmimiouiiosdUszneunenisnimuagiad uandnafuly uagfiusiosdu
Tuuinndifefiunzneumiveiun Jnilliiuiivhsiiniinlaaunihfounsueiun daaldwurily
Tuunae th¥eudsduundsoudmassdiinmivesy  th¥oushedin Adudnianssuniiii
afuayuliAndugusssy ieduuvaadouiliun Tsadeu wwu was fundessy Tnedavindu
dumnsnsSeudsssumidenleadunswinerlutetindou 4 ve ddedu Wiessureusingnisal
nadnninfeunarlaaunihdouluiiufithwinetin wienfuidneusueiinammisussdaned
Tiauianudaudilasssansanonsiasssumnilasldesdaruimednuingmansiufiond
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Water Footprint studies for development of hot spring model in Western part of Thailand were assigned to Huai Nam Nak hot spring, Tak; Hindad hot spring, Kanchanaburi and
Nong Ya Plong hot spring, Phetchaburi . Water supply rate from origin wells and water usage activities in each area were measured; including water qualities of hot spring water were
analyzed based on the standards for drinking water of World Health Organization, 2006. These data were used as guide line for suitable and best utilization of hot spring water. The results
of study for water supply rates were 706.75, 294.62 and155.52 cubic meters (m?) per day in Hindad hot spring, Huai Nam Nak hot spring and Nong Ya Plong hot spring respectively. The
present water quantity can cover the uses for hot spring water bathing, general household utility of communities. Water footprint study of these 3 hot springs were analyzed by their
different activities. Huai Nam Nak hot spring has the highest unused water up to 80 percent, Nong Ya Plong hot spring has unused water 47 percent and Hindad hot spring has unused
plus spa bathing 40 percent. Other water usage activities were water supply and water consumption at tourist site. All parameters of water quality were in limit of standard by World
Health Organization, 2006. Therefore, future plan for water usage should be taken into serious consideration. The physical and chemical water qualities of all three hot springs were in
standard hot spring water suitable for healthy bath and spa including production of mineral drinking water. This research study can be used as information for hot spring water
management and health tourism development of the communities.

Introduction Results

The results of study for water supply rates were 706.75, 294.62 and155.52
cubic meters (m?) per day in Hindad hot spring, Huai Nam Nak hot spring and Nong Ya
Plong hot spring respectively. Water Footprint assessment was obtained from rate of
water supply in conjunction with water usage activities data. Water footprint study of
these 3 hot springs were analyzed by their different activities.

The availability of fresh water is becoming more limited as demand grows and
the Water Footprint exceeds sustainable levels in some areas while being unequally
distributed in others. Many places around the world suffer from water pollution, and
depletion from rivers running dry and dropping lake and levels.

about Water Footprints will help to understand how to sustain this limited resource. The
study of water footprint is a new modern investigation idea to trace water usage activities
included water usage quantity, times and places where water was used. Water Footprint
for hot spring model development in order to maintain suitable management were studied
from three selected sites.

Objectives

Q To study the Water Footprint of hot spring model in the West of Thailand.
QO To measure the quality of the hot spring water quality compared to standard.

Water usage in Hindad hot spring

Q To facilitate the hot spring water management and health tourism development

of the communities.

Water Footprint

Study areas

In the western part of Thailand, there are many hot springs which have
potential use. We have studied Water Footprint for hot spring model development in three
areas including Huai Nam Nak hot spring, Tak; Hindad hot spring, Kanchanaburi and Nong
Ya Plong hot spring, Phetchaburi .

Huai Nam Nak hot spring has the highest unused water (80 percent), Nong Ya
Plong hot spring has unused water (up to 47 percent) and Hindad hot spring has unused
plus spa bathing (40 percent). Other water usage activities were water supply and water
consumption at tourist sites. It shows the proportion of water usage as a percentage of
water quantity. Water qualities of hot spring water were in standards for drinking water
(WHO,2006) and presented the hydrolochemical facies in piper diagram.

dszinalng

Conclusions

2N )
Figure 1: Study areas in the western part of Thailand

1.The present water quantity can cover the uses for hot spring water bathing, general
household utility of communities.
2. Hydrochemical Facies of hot springs (Fig.5) are called {
carbonate hardness facies in type . Its properties are s
temporary hardness fresh water.
3The physical and chemical water qualities of all three
hot springs were in standard hot spring water suitable for
healthy bath and spa including production of mineral
drinking water Figure 5: Hydrochemical facies of hot springs

Figure 4: Nong Ya Plong hot spring, Phetchaburi

Methodology
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