WY 1599 MABEWFTRNSuULTELT NIRRT RN TR unAnge
wnaniwisulunaes Funnveassinelng

Salasim sy 3'3 Blddumrml,wu ATV UTURD AR SV LE 3
WHA wSaulummnsuanaantszmdlne
Cormrmunit, Participatory Action Rezzarch for Hot Spring Tourizm

Development in the Western Thailand.

TofuvgmmunisideUssd |LJ____2_5_5_5___ 1,599,993 UM
srezaiTIae_ 1.7 m _________ WO W11, 2555, .. m_____._l__j__.j_.__n_r_w_i_?_ __________
TofhTe a5 35ednn anulen’ wrossam weudums’ o Awad auys

4 v al w 1 = - 1
As.Twa L'U'JUJ(’J‘]W']I‘ FFLOTNYD EI'LJVIT_J'LJ'LJ’V] DWIFNT 'T]'T]J—Iifllf‘}ljﬂ

1 ol 3 g l
am.nm‘uu U 'ﬂ B.ﬁli.ﬂ’l"jj’! ﬂﬂ‘ﬁ%ﬂ‘l PIFALATWIEIN A

PN < 1 9 o a = xzt 5 s & 6
‘mm.m-wwﬂ WHBY B.AT.IYINT TUNSEIN f3. 538U ATINYT 8.5007 BNETIR

UNARLE

AMITetivIznaumalasansITugay 2 mens 5 lasIansdean 1 A1sAnw

)Ll

D

ANMUIAGBN B ANNINYT GNN3I0A alme ILlsluﬂ’I'aﬂW‘l”]Ll’!ﬂWf'J‘l"ﬂ rma‘1mrmw'a‘nnw:mﬂu

mMeaziunnveUsewilne Tasamnsdoad o nﬁWuWmeim 5B ILlATIETIMN
ssanvanldifudanisTasia mwatunu s sduing .Ladma-uﬁaﬁmvwmﬁviawﬁm

v
3 2

hae Lﬂi‘lnl'hdu ’l - SN na wvsaLraniwsaulual; Adnz Tunnvaussiadlng

L

9 o_

9 Ay
ilanisvioniivrednsdsdu leedszaznadniunside 19 Pdarszddguoinisinm
aasialUil
Trsamnsidodaan 1 4 ﬁuquaﬂruw‘ln'»‘L'ﬂnmmmnmwmwﬂn wWioulune

azFumnvaslszmalnetiaRaumsvisadioayarsldusslonisauva ey 1oy

‘IL

et »

)}

ffiunnstiuduned msuimsdruiasduuazguuluiuiidmiailunssiusuds
dnuie

Weaay £1599,108U4 LAUGI8819LAEATI130 WRansIuIEIIwLInaay an i

v

NUNMW ﬂ?Ji’]Ml’m uiLlJ e UuW'Jl’Id'] EJ‘WF!'JV]LJ"I u/'lfl"‘]Cl'JVlLJ I AN L"]'i’\!ia‘ULLblulT'](’;’] 1

&=

4
.
?]
vowvanimiaunmz fuan S 14 Lm".m.mn.‘un 18 u‘m 8w shwdauuianun Wy
Tadou (uziuie) Wowinast wasthaiiin Smianin diwdaunsssiuasilnhiay
FIRTATUWALNYS mwmu?w] I .«mwﬁ; (uwu) (URIEAFE wa‘uﬁz (Un) wae
Sultsin Smdamyauyd tmdautiumiitou @ndie) Sniaanssanyd thwseulos
seie SmTaseyd uanimda u‘n‘uaw.m 1Wae IINWYSYS dmsunisAnuiduRan i
1h dAufiunnsdimaasiofeg 2 ads lufeungeamuaadouwgaianey 2555 Tag
mamﬂﬁm,ﬁ;am‘lmrrvgﬁmJLUﬁEJU'.."ﬁa‘ufT‘lJznmg’n.zr»lﬁmﬁ'a;ﬁqmm-'u“nnﬁz-J‘thu'%I,nﬂ (3n379
gAEIMNTIN, 2549) ‘mﬂﬁg"nnﬂmmWifﬁ:yuaﬂaﬁ.’n3@11133’81@rn (WHO, 2006) uazuinsgi
s (n5em3eas1age, 2562) drngmaiwiidaiu (uuisisid) Wisuieuiy
nasgruanmiwitluuanifiadu (sumumuuaiy, 2537)

t - 13 o Y 2 ¢ . ¢ “ Y 'Y 3 - . - o -
AULIMUWINGEAT IMTINIDUNYETANART ALY YERIANITIASIANATNS 1J14T)VIU’1805')'3[\QHF|5U§’J AuEINManT yuMIveauiauing

e - Y - v « - 5 - I £y -~ v 6 ™ Y
AVNUINTTINNT UM']']V\U’lﬂbﬂI'Uﬂﬂﬁﬁh’Iﬁ'i'\'d AUTVINITFING winsrdonemsinbin - ausaniUaunsiuniand uinuidoulsing

AuEINYIAEns uInendoinumsaigas o



o av o 2 wva ) ! a4 o ' -l PR
wHuY (599 MTINBEURNsuuuiEs e RaRnM o e undnge
widninginulumansuanvastsualng

rmw*ﬁﬂmw U7 W an mmamnmm Tnavinl lidneaeginmen: UL e
Hufianuann ‘muwumnum dnuaueniisiaiven ansadwundssanivesmdu 4-5 ngu
fa fumznay Tunds Fuiwd i aznouiidildudifiuasiudai "'(i~1d3~gﬂ;JUﬂ’Jd1'mc.J‘ﬂﬂ 119
é’m:}mzmm;ﬁ%wmLﬂuﬁlrmwﬁ'.J'u-‘a"‘lﬂm"'n«c; rududoaas 5-31 amwnsduld 2.21.10°

252107 1mnsAaty sedumnuinsees 6.2-8.2 anwnnsiilnds 63-2.050 Tales
FuuAnaiguiung 51.1w%'az|rnqﬁaz;az .28-0.6 wasauEusalunisuandivulse 7.8-
102 wuiluadailansy Usunalavewiinludy 1w uandlon Tasfoy azdh wazmdn fe
ag”hlmawfmmiwnﬁumurmﬂn Awdauang o 5Tn~um-'frﬁmn‘m Lﬂlmwvimﬂmn%'au
ANNING IV i1l Wﬁm"i’ﬂﬂ%cul,l”n? A1IANITUNIAALEENTUINIADILAN U mwwmam,nmn
nanle 1.?‘1°qa‘a~1._lmr_umnam waglilinseis dnvals onuﬁml e mumu wih 2
Ussim fo uvdathaalufus el dvmm@umasniiun rm71m1'mn dmmx
5w Souldanszie \J‘M’J\ﬂﬁWUSLU‘I'Lmam U m‘lumum mnm;mwm wmnmmmw
o uﬁ’in:hwmnwdam wuiouin (aamm 50 °c) i 1h WSOULUNEN Vaeninta wsuins
uasvuasnd1Udes wananmitwtaudanlaajoglunasiiniginasiugsn f‘ Wdu
U'ﬁuhfuﬂ‘u.mmmm‘wdmaxw piuanswy (As) dndugitivnnnsg nﬂudm‘wl i

—l(o_

UL ‘IUS“JMJ'HS‘V‘UEH-J shibEd mm.uwmwwm USalaanasul LUv’l‘VlLJd‘VIW.:'Jﬂ wasil

1wSau

Avaladnaiy umuu‘l.J;ﬂﬂagﬂﬂUU'mwu-;a L%.@Tm‘wwﬂwLmu,m\. na Staphylococcus
aureus Fisnadunnsuniauaminma ﬂmnrlu 71Hamnau'1numamnmsmnmmw

uﬂmmlwwu TUTnaensig anlugteinigianiilugauds doueamiml Pinduluuma

vinSounain1wy Huain LaruleNaiy o g‘luunmmmnn‘unalmww ik »an “And 1
Uﬂu”‘tmmmﬁmmvmmﬁuu uasimouilisun mnnma,f[m sAnu eI
ionfuasliusTomizimim W50 Hmu.iffwml Wit Fuenn wasmsmguies Tas
m;s:&ﬁ%Lﬂ'{nﬁa‘ummwaﬂﬂa"uguag:umwthaLc-m:,ﬂ;Uﬂ szaniam ISl A Uiy
oustaAnaR Y
Tumswainisiuay ssaustunsliusmamumsieadian uazanldussle m‘hfﬂ‘w
Souothafudnua i miﬁmaﬁrrb'w’i'ﬁ’zJLﬁwLﬁ‘flr|aLawmm 1EUNTIUIEWTANT WY n‘mn
WU NSFANY water muLpHm "mmwnw :maumunammw rwJa.ljﬂ.malmm/m canfioy
NARANNAN 103 WieauiAsIdes st Sufionsandearnduiuldluntswamn

QRAIUNTIUMNTE ?wﬁﬁu useely

Tasimsidagosd 2 fifimessdiifindiiow mw.mmwmlmhwmuu,mmm
‘v'iﬂ*ﬁ"szzl]‘Liﬁa‘waa‘ua‘m./ﬁa ulsdra Guldadng dunanmueniie Fmsanigauys e
Fan Wi dunndsianioadudy deadouiitasiedunussannd Wi ludidwuiue
03 aamgﬁmmmmumﬁ suszynimaluladnissaiting enwissaimelasadld
‘LJL'W@??TIW(JJLL@&:W’V@Jmﬁnaﬂ"lwva-luammmﬂu mﬂmUumwm‘Juamn’a;ﬁamxﬁmfnn%u’a

= as

§ afﬁmﬁ‘wmiLLUam:rmmsrnmg assaiWdnavig mnmoramwvmmuslmurmmwan

ol
=

S P

a2n » v Bt P . 2 e ;

338 11 Fayanlddnwn fia fradiudua i ~m R PRRIRTINE mumm LazA
) PR e _

Auwsindalwinuid ddumina sdnvng soudeunasiuniunn sinAduius fu

wnaimiauliada LLaa?_Twau‘hm'ﬁﬂil_utmims?awmam!WﬁrmU%rJmwumme-ﬁ’r‘vﬁa1.111]&

puIMemEns uivendsinunsaans )



P Ay A a e oy ' R ‘ o
w1599 MsEUTRnseuTEns smeauafianenmvioa e UNANEYD
uvanimiaulunaey Junneeadsunalny

11 TnwnsYamauundwmdnatagunu (5 1@ud1372) Saaraniwdulddy 2 98 o umde

60 Tl wdau (7 1wWud59 araduas 600 wmg) lndayadnndt 100 was JnA1En MW

Fulni 2 T8 Fadnsuadie 20 Flaiamdou (2 Eadisia sruduar 900 1was dn
Sau

fuvinaaimie 1y ledagyatnndi 150 wa3) uaziinisiadaniwaumulidiuuy 30
NetalWwuy offset Pole-Dipole ldnmadnnit 200 was nansfinsiaeandatu Ao
mun(m’rv.‘lmm'1|,wm\mas;ﬁﬂw‘mw\ﬁamé’iamam’wﬁuuu (AramwiumulaRigan i
100 Tovinns) Fuiinfuai (ainditandlwiie Ussaar 10 Taviuuns) 7 2 fanas
Aawnnglunndsauiio-nziuoondedld (NW-SE) uazuumnziuaandeiviio-nz Tunntdas
1 (NE-sW) faduustaniarimbon dux Sowluiiadini nismesthldiufoiommin
a1 Tagvhnisianeann 3 duvilusuilassns TEihldeunnnii 10 ava/an. 910999

sepdaduiurnuAUiuda s3a2 10 wins 1hngamgdnd pafirnwiiazinhioussdu

'
=

An (Useuial 100 1W3) 910Uz UUTRLNS ‘J‘Lﬂﬂﬁﬁw‘lﬁﬁl ueay galuuszaunadnia

C(

oty dudneasmsaing Guanamaend 3 wes) madeuaziaidonld
Wz Al TRy wazsuUssna
Tasinisdondi 3 iduue spnfoamsiwnaniwdaulugininns fumnoas
Ussindlnaiion isdaniiotediidiin umsidadsuinanasdnainm Tngaszunnisd
drusuvasnuluind Wansduniwal@id (n-depih Interv'ew) msUssgunguden (Focus
group) WUUABUNIY MTETIT A9 5."L.ma'nmivmn”xs‘viml,ﬁm wasnlizaniad ngudiaeng

Y

1éun Gildwlddndonnmsdaniion 1w mheuniady fussnaunsid fihuo
‘vmwfnu‘msaqﬂﬂawmm'uaﬁ‘l,urnﬁmmiLL'ma'f.vi-asLﬁm-‘fww%‘m_'rn-‘nﬂm;ﬁmru I 18 uras
Usw::ﬁwnm gl luRud aasnuiindiosdiendiluideuunamianiion $1uau 500
Ay e wﬂmmmaww‘malmwumﬂﬂxmmw*ds AAU (Content analysis) &u
wq\‘“?mﬁzmrmaumuaamsm_, YauAnady uazaandanuuy MIZIY Wathuneiusena
AMIANEN

HAYREWUT mwaau‘hnmn L WhaEIE e AT ANFuA LS U SN sTuRuR
mﬁamamtﬂlwJsLEquuLwUrnwm-ﬁma Imaﬂ.mm‘wmawvamdm\m sanlaly 5 98 As
1) Sfdunuawid e 2) Gadnenuasaiy 3) G0 ulladuitug 4) Gadwnns

USUITANNTT 5) iﬁﬁmmmwmmmmu Lmuv\um.umwmummnnmmh hak)

Q_r d_

neTue na-wmfrﬁmwm’mlm,dm i rm'u oh rmw Wit nmamwmlwm UINM
1va/ Jouuay munﬁ’aun me-d' widndsedy uadaliianisuiusian mwawwm HazIN
M3Ussi ey Usaiuinliddnasmluansieniaduuvd oo na?zm 2 Wi
fm‘smmumq AU % widn dmsusmssomsienanuaussautaymlunsienn
IR msusmmnm nguil 3 wu‘wmwﬁau‘ifmrmfﬂummfm%auLm-”a TR
Uimmmmwm‘mwmm srud s indosd wwhﬁﬁ’munm’lwmﬁc’ wnﬁalﬂu
LL‘V’]']‘VIU]LVIJJ uaz 2Y3WIINN SR |LU1JLmnmmlmmn’[lw ummvm a mmwdomn
ﬁ,Jmﬁammmwia-l.um LasR USSR NS AR S3uEI9AnnsUssEnDaedu
Ussiiuindene inwlanmsweu o dunma e e Lm"é’ Wude i fiapn ey
Tunssesfunisve niion TnamsRenndagmurasiious Signdudestitiadans

AUEAIVEAIENT U Aneduinensenans 0



o AV a o wua <y . ) .
uen 5e9 M@ fiRnsuuuidnmeesgumuiiowannnsvisaio) undage
uvanimipulumans Tunnvasdsealng

WANANYAWMNINTTABNALT WTUSULUUAMN IS EURIM S HEN SN oo luiud was

niwennssiondieniiienlafuuvamaniioludud lnawwienislimnuddyfuns
drusrvaanile i 'ﬁwﬁm-vmi'unﬁﬁ’mnrﬁn’r;@@mvuumnQ? milndiaonadas i
anmwndenliiuil maldvdamnnsguaneniissaanihniay WaENTRNWUUNT
a0 1UnuNITUAN (Green landscape)

Tudnuwafnssatiavia il Anvdumianiwdou 3 wias [ud fiuaa
YT mc'-‘.»m-am;ﬁwﬁa WU ‘Lnusmlhf.m daddwneygluginiansfuan

5
Y]
!lﬁJﬂ'lﬂ’Yﬁ”l'l Flﬂl’]‘l'"l!'lWﬁEl‘l fl Ulmcl“ J(IV]:J‘]LVUJU'\ W9

13

A58 u‘mmm FmInnyIuYs sy

‘5ex "\in

WA DALUTDaN
Aanuwanalaly 3 ddu
wsn me wwabaluA s mmm:m ASRNLAvR YA BN uaAIA 233NN

vnviowienvnlng Taswnani

WondiunansaEy 5 TAa8e 2,70 365 waz 248 ausIRy Sruuman W WS DUWIIN
Un 2 wuﬂmu Lﬁ’%uwmﬁz‘wahlu 3 d1duusn oo manelaluduwmamaniian d1u
AAnTsuviBaien nazduiiwg dhedade 2.94 2.01 uaz 381 nAIAU 'immw?n'fwﬁau

vua waUEn 1 Tradausyd lasuesmmmalaly 3 @duesa fio wanelalud umsaui
1 ‘0‘ o -ﬁl p x4 t ) i 9 1 A
uhhus fudivensa WEZAULKREWID UAY el 2.66 361 WAy 3.48 mNEIAY

LaNANTE W\ru*“nrmnw..mJUuLUm.Lnoﬂi'u,m A ;ﬁf‘a’ A1 Rﬁntlfmwluﬁiﬁlna
@mas’wwwa‘1W‘1'171LU1JLL11’-1ma‘lmmvomuuwwﬂwtuwﬁ WiBN Faanansauity uasasuseidy

msienfivniomaudimuindondisuasp Teodndudoniwastugudad i
Whimiesdelidlauasiald dhamydoniadluundniasiley szuumsdediia
thwdau nansznuuaztymdaiiniay smummmaimm"uﬁfrv’f'wL%"J’l.njﬁa'ﬁ‘xﬁnmoﬁ*nrmn
Tuiuitld avivavalugiizy suniudhalidnde niealdsnuasdou du nasnsums
¥ wnsfiduiuvesgumnlumamauraiaieunsudon Tasdwdudaafinsduiums
ludnunsvainnznssum s untsie wiedddummeianguiisdoaas L
Readasfunisiandatlugun oidunuiuisinnsieaior eldiaguuuunis
vioaiesidadulumasnimio

uudswSouvaawisluness Suanidnsawlunisfennduundaieanisn
Inum‘mw%mmm ﬁ*.hlrmﬁﬁmmma-viaftﬁmm %:m“l;u AN TINNYD nJ Jmn‘hw'lﬁ

NNAMBNY ANTALIRGB 'uazgamﬁwmmua U'uqu:mu WEaenas Ao amnsUng
uazmsoIiie) naenusndneaiyvy Tngaadn suivisdnmioidu yuvn uasmignud
Adorferdiaadlansfiluunmimsianund ste e niwou vuiugiueied
AMUIMINIMIIINAIAITe Msfwduiiaumuleuiamsien waznnidanins
Uimmmma-wu-m-.L‘ijmlm’lw.mmmmJm wdnanw anuarwvaimanhwiouluud
Azl

o

a = o 1 d ‘oj 1/ ’o’ oSaa
ANERLY rrm‘«anwwumqwnw, &non Wi 15Wa e, iw3au, aaniwi, S3AWEN,
s3atvalesiasulamAy, Fundau

AauzAnamans uningduinunsmans 0



< wo o o wa ] . A ¢
wenu (5o Mg fiRnsuuuiidus mvaagsuiowannnsvie i UNANED
wvanhwianulumangusnvaassmalvg

Abstract

This research had three subprojects; subproject |: Study of Environment,
Hydrology, Hydrogeology and Water Quality for Hot Spring Tourismn Developrnent in
the Western Thailand, subproject il Recovery Hot Spring Resources from Subsurface
Geological  Structure  Investigation  with  High Resolution  Deep  Resistivity
Measurernentis for Tourisrn Developrnent and subproject l: - The Development of
Hot 5prings’ Potential in the West of Thailand for Sustainable Tourisrn. The research
studies were performed for one year as reported in following conclusion.

The subproject | aimed o study scientific fundamental information of hot
springs in western Thailand for the purpose of tourisr 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 measurernent 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 spring understudied
were Mae kasa ,Huai pong ron(khanajue) ,Huai mae klong ,Huai Nam nak in Tak
province Pra ruang and pong narm fon in Karnphangphet 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 chaneg) in Suphanburi province, Pong
krating in Ratchaouri province and Nong ya plong in Phetchaburi province. Two
sample colleciions for hot spring water qualities were taken in May and 5eptemnber
2012 The quality indices of hot spring water ware cornpared to the standards for
drinking water by Ministry of Indusiry (2006), WHO (2006), and the standard for
mineral water by Ministry of Public Healih (2000). The surface water quality were
studied where the samples available in the areas then comnpared to surface water
quality standard (PCD, 2000)

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, sericonsolidated rocks, unconsolidated sedirments and igneous
rocks, belonging to many geologic periods. The sail types were Loamy sand of various
kinds, having water content (w) between 8 - 31 percent (%), permeability () were
221+ 10° to 2.25 = 10° rreter per day (m/d), pH 6.2 w0 8.2, electrical conductivity
(EQ) is 63 to 2,450 microsiernen per centimeter (LS/cm), organic matter (OM)
between 0.28 to 4.6 and cation exchange capacity (CEC) between 7.3 to 102
centirnoh per kilogram. Heavy metals in soil consisted of cadmiurn, chromium, lead

and iron ranging in the standard of Department of Environmental Quality Prormotion
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(DEQP). Clirnate is Tropical Savannah (Aw) type. Hydrology of hot spring appearance
resulted frorn 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  temnperature range
classification: high ternperature hot springs (above 50 °C) were Mae kasa, Huai nam
nak, Prarung and Nong ya plong. The rest were low ternperature hot springs. Most
hot spring water qualities were in official standard lirnits and contained many
beneficial minerals suitable for healih spa except for arsenic (As) founded in some
hot springs especially ban phu nam ron hot spring which located in tin old mine had
high level of arsenic. Microbiological analysis for most probable number (MPN) of
total coliform bacteria and fecal coliform bacteria were higher than standard limit in

[
|

sorne hot springs. Staphylococcus aureus was the only pathogenic bacteria found in
some hot spring which might contaminated rorn surface water during rainy season
and it was found corresponding well with higher values of most parameters in rainy

L

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 cadmiurn. Huai Narm nak, Hindad and Nong ya
plong hot springs have been selected for further developrnent and utilization as
tourisrn sites. Knowledge transfer meeting for local cormmunities were set up and
poster illustrations were made for exhibition of the rmain conclusion from the
research projects.

Development o enhance the perforrmance of tourism and utilization of the
hot spring at full capacity should be carried on: More research works should be
coniinued particulaily on the saving water resource such as water footprnt study.
Some hot springs that have suitable water standard quality for mineral drinking water
production should be taken into cooperative consideration of related authorities
both govemmental and private sectors in order to promote industrial mineral
drinking water production.

The subproject I aimed to apply of geophysics technology to study
subsurface geological structure of Pongchang hot spring situated at Ban Pongchang,
Nongprue district, Kanchanaburi province for tourism purpose which had changed the
nature of hot spring water to red-hrown colowr and cold normal temperature. The
research project hoped to recover and develop the potential of Pongchang hot
spring to become tourism site again. Initial research approach was an interpretation
of airborne geophysical data, e.g. total rnagneiic intensity, Radiometric intensity and

VLF-EM field for regional geological structure covering map sheet 43833 il The
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positions and aspects of fault zones and eranite boundary which may relative to
Pongchang hot spring occurrence were obtained. The results were achieved for
further ground eceophysical measurements at hot spring area. Field procedures
included eround magnetic measurement, 2D resistivity imaging with 60 multi-
elecirode for target depth of > 100 meter deep, 2D resistivity imaging with 90 multi-
electrode for target depth of > 150 meter and 3D oifset Pole-Dipole resistivity
imaeing for detailed targel depth of > 200m. The result confirmed to previous
concepl with locating rain and minor fault zones in NW-SE and NE-SW directions by
crossing at about hot spring location. The faults were set between Limestone (high
resistivity > 100 Qm) and Shale (low resistivity = 10 Qm). Groundwater drilling was
performed at 3 positions inside Pongchang hot spring project area. The high yields of
normal eround water found rmore than 10 m’/hour at Position 3 obiain frorm the
contract zone of slate and marble layers at 10 rneter deep. The attempt to produce
deep close well of hot sprine water (= 100 meter) separating from disturbance or
shallow groundwater was unsuccessful. The main causes may come from geological
features of thick eravel and boulder layer, technique and equiprnent drilling,
operation time, and budget.

The subproject il aimed to study hot springs in western Thailand for
sustainable tourism development. The procedure study combined mix methods,
quantitative and qualitative approaches. The participation of communities was also
included in the approach of study. The fieldwork cormbined varied sources, including
in-depth interview, focus group, questionnaire, exploration, observation, and study of
landscape. The samples were stakeholders in relation to tourism developrnent. They
were government organizations, entrepreneurs, community leaders, organizations or
individual persons being relevant to management of eighteen hot spring destinations
in western Thailand, community sages, communities, and five hundred tourists. The
collected data from interviews were analyzed, interpreted and reported with content
analysis. The collected data from questionnaires with tourists were examined with
mean and standard deviation.

This research found that the potential of each hot spring destination was
proper with its resources in area and its use for tourism purpose. The potential of hot
spring destinations was examined in 5 aspects. They were; 1) quality of attractions,
2) security, 3) infrasiructure, 4) management, and 5) value of atiractions. The
potential of hot spring areas was divided into 4 groups. The first group was hot spring
locations that the hot water had been pooled together and some had been left
intact. However, the development had not been applied to themn yet. According to
an initial assessment, they had no potential. The second was hot spring locations

that the hol water had been pooled together. They were developed for tourism
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purpose but faced with problerns. The third was hot spring locations where the hot
water had been pooled together and prepared for further developrnent. From an
initial assessrment, they had potential to be an attraction sites and they were on the
process for development 10 be new atiractions. The last was hot spring locations
that the hot water had been pooled together. They had potential to be atiraction
sites and the development had already been applied. However, the proper
developrnent for tourisrn had to be adopted. The development of those hot spring
locations had to concern the suitable pattern with tourism resources in area. Tourism
resources had to be connected with attractions in areas. Moreover, the participation
of cormmunity was a key (0 a successful development. The design of landscape had
to be in congruent with environment and had to be deal with the standard of hot
spring destinations and green landscape design concept.

The study related to tourists’ behavior based on samples collected from 3
hot spring destinations (Huai Narm Nak, Hindad and Nong Ya Plong) showed that the
majority of tourists are dornestic tourists with their hornetown in western and central
Thailand except Hindad hot spring in Kanchanaburi province where the majority of

tourists in Hindad were international tourists. Tourists’ satisfaction of Hindad hot
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spring had the top three ranks of satisfactions: accessibility, attractiveness o
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destination, and tourist activities with the mean score out of 5 as 3.74, 3.565, 3.48
respectively. The top three ranks of satisfactions for Huai Narn Nak hot spring in Tak
province were attraciion, tourist activities, and accommodation with the mean score
3.94, 391, 3.81 respectively. The top three ranks of satisractions for Nong Ya Plong
hot spring in Phetchaburi province were bathing, parking, and atiraction with the
mean score 2.66, 3.61, 3.48 respectively. The study also Jound that the design of
tourisrn pattern had to realize the potential of areas. Those areas with hot springs
could be promoted for healih spa tourisra and added with educational tourism
among tourists and community. Thus, the interesting knowledge transier should be
provided for them such as a handbook of hot spring attraction including inforrmation
about how hot spring originated and the possible impact and problern of hot spring,

nature taits. In addition, the participation of

a handbook or a signboard of
community for tourism developrnent has to e built. This could be the developrnent
under comrnunity cormmittee which were formed by representatives of all groups
direct and indirect related to tourism development. The tourisin developrnent from
cornmunity commitiee will be promising plan for sustainable developrment of hot

spring destinations.
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