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Recovery Hot Spring Resources from Subsurface Geological
Structure Investigation with High Resolution Deep Resistivity

Measurements for Tourism Development
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ABSTRACT

The development of Pongchang hot spring situated at Ban Pongchang, Nongprue
district, Kanchanaburi province for tourism purpose had changed the nature of hot spring to
become red-brown colour and normal temperature. The application of geophysics
technology to study subsurface geological structure may recovery and develop the
potential of Pongchang hot spring to become tourism place. Initial research approach was
an interpretation of airborne geophysical data, e.g. total magnetic intensity, Radiometric
intensity and VLF-EM field for regional geolosgical structure covering map sheet 4838 Il. The
positions and aspects of fault zones and granite boundary which may relative to Pongchang
hot spring occurrence, were obtained. As a result, further ground geophysical measurements
at hot spring area were achieved. Field procedures include ground magnetic measurement,
2D resistivity imaging with 60 multi-electrode for target depth of > 100m, deep 2D resistivity
imaging with 90 multi-electrode for target depth of > 150m and 3D offset Pole-Dipole
resistivity imaging for detailed target depth of > 200m. The result confirm to previous
concept with locating main and minor fault zones in NW-SE and NE-SW direction by crossing
at about hot spring location. The fault were set between Limestone (high resistivity > 100
Qm) and Shale (low resistivity & 10 €2m). Groundwater drilling was performed at 3
positions inside Pongchang hot spring project area. The high yield of normal ground water
found more than 10 m’/hr at Position 3 obtain from the contract zone of slate and marble
layers at 10 m deep. It is unsuccessful to produce deep close well ( & 100 m) for preventing
the disturbance of shallow groundwater which may cause from geological feature from thick

gravel and boulder layer, technique and equipment drilling, operation time, and budsget.

Keywords Pongchang hot spring, Recovery, Tourism, Geophysics, Subsurface geological

structure
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Al 1-6 dnvagssalinevsaiunanyimioutiuldeing dunevuesuie damin
MUY Usgneume fuyu Auunsin (Guld) fufuau wagiiunse Gumile)
AnaenaN (UM uaunaning waellaissa 1w : 2553)
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Adl 1-7 Tassaiensssaliven (dainnisudanmansnieeinie) Lanssosidoundans
1Neluiianyupnidsanile-nziusenides
AnaoNa1N (Fuun uwauwansng uagdlaissas LIvn1un @ 2553)
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AN 1-8 WHUTNENNGIAIINYT WNUTIT¥I1e 4838 Il (BLnevueslie)
1 (FrudoyareinsunIngInTuIuInIg)
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a T a & A
AN 1-9 LHUNUIUINIAUILIUNUNANYN
Ve (ﬂﬁJ‘W%}WEJ’lﬂiﬂ’]U'm']a)
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uni 2

ANSNUNIUITIUNTIUNNYIVD

1%

NsANWINITANBAENETAINeTINeTARIRUUTINUBUNTau WenwuInislunsiluy
wiagstainfaumsmalulagnasdlidnd lnaivgufuastenuiiieivoniall

annssalIng i lafu

K nsveaundunszuiruntsmeaivemansiiin nyuisuseilesiusgrndussuunag
auna sausitnih Glu) W lussuuthiofuuesdlin WAITEMENAUEUTIEINA

Al 2-1 Sgdnsvesih
i http://en.wikipedia.org/wiki/File:Water cycle.png
uwissuin &y

LLMﬁﬂﬁﬁiﬁauﬁuangﬁJUéJﬂHEUUVINEJVIﬂﬁimLLauIﬂi\‘iﬁiNm’Nﬁim’mEﬂLL‘UQI@L‘UU (SRR
LYSLASeY, 2540).

1. uwiasildRulufiuiiu dildfuiitnitveglufiusuiomn TneunnsefuseUium
wazAMAM Juagiuriavasmenou dnuazninin uardnvurlasadne vesiiuiiduuss n1s
AYAUNZNOU LYY

uwasthlgfusgnoutmn (Alluvial Deposits) ﬂsmmsmﬁuaqmmaumwwﬂﬂ%uu il

AN baann L‘Uu‘VI’NU’]GU‘L!’]ﬂLﬁﬂ LLﬁ‘”lIﬂ'J’]ﬂJEJ'nﬁue] mmwmmaa 5 - 20 ag aammmam

Fraflausdihdomaiindu mﬂamwuﬂmuaqiummsm 2-5 @JﬂUWﬂﬂLNG}W}@‘mIﬂN AAINAA

uraslanunsaanse (Gravel Sand Deposits) UTenoumIgNIIgneIu nTIn 1318

a a = dyq.l U [~ a = [ =

aziduauaziumilel wazngnaugalldnazasaudiliussileu (poorly  sorted) Fslyirped
goviabininnulauntn Yunanhiildage 2 - 5 gnuiadunssedalus
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2. uvasildAulufiuds araulusosunnvosfiuudsidufiununesiiug (bedrock)
Fudufiuunsin Anfudilifumh Ysinadeglunasiads 1 - 5 gnuiadiunstedalus wied
Husiuyu o1alddiannndifa 10 - 15 gnuiaiiamsstedalus sy

nsluavastildau
tiludleduadleglutuiiuduiug fnsadeuiilvalumudesineiifieg nns
wAeufivionsinaveniliAuiuegfutiads 2 Usens Ao mnudunasannufuldvesimesty
Fudunintug mmLgasuaqﬂﬂilma%uaeﬁuaﬂwwﬁmshulé’maqfﬂLLazmmmmﬁﬁummizﬁufﬂmma
A3 Darcy's Law @unns (1) wag (2) (nIdne, 2546)

e )
geAveimd @0 (1) Q = USinauilua (au.s./)

A = fufinthsaiiilnadiy (»13.0.)
Vo AN+ I (2) k = pnedl (/)

i = a1ty (hy-h,)
v = anusinisivaveainldau (uu./5)

dnndunnulavesin_(permeability)
Tuegivterivluiloiunsadianenselinnuniunanininuaiusaiuinuil
Wuanuanunsavesiulunisuasslvmilvadusiy feiiviheindumiioninus wu gu/Aund

suUALRAYeN
mslemeisruvaunaesilussuUTastuiduuss dadlddeya il
Ustnaniely Qs
USuautivin Q.
USunaunismeseive O,
Usinmnsldiafu
W

YSunaunisldihuima
USnunisguasgtudvseusinaumsiiuiiastudiuima - Qoweg

S e e

unideuw3au (Hot Springs resources)

wiasmSeudunmaanadanuanuseuvesildfumiliounnasruiouldfian (geothermal

spring)  aaMNNEedeangam)iundlusenies 36.5 and 37.5 °C Aedndutiusseuds
a ! ° ! a ° a & = < a

EUNHUFINIT 36.7 °C 81GININQUNHUDINA 6.5 Cqmuquqﬂ’nummumﬂmmﬂula (131

http://en.wikipedia.org/wiki/Hot _spring)
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N3TUIUNINSIAAUINTOY

1%

umsauinainediouvesdiiiauasle

Hot Spring

Y

Ralanszavan wanlasumiusouainunasay
Younniiugruiiegldfafusziuanlafundany
nnszvIuMsiiaguliuazdsnwiaiuseu
idunaneniiud dedldfusiufeglasuany
Sounnfiugrufitnifuarwdou Senmgdifisiy
Aufeudiiniu aarnuunuIvsenisanuy
wmduaniiuunsinfiidaduiaas sauvens e

aagfveasnuduned anngisidew uagy p N
ANA 2-2 NTTUIUNTNISANUINTDUY

nalsey TuAuknsiaunsndiguuilndialan . _
i http://ns.ist.cmu.ac.th/

WBUNSOUTY ANUAULNLYULARBUNVULINR
TaNANUTDULADUVIDTOULAN

o v & 3 v Y
anwazuvasinnuinauldetng
wasiniAvdmseudanuduiusivssdinenlassadaldunsesidou seeunn niosoy
a | Ay v o v o X ya a 44' Y . oA
wen fYeinantiinioulnaduduungianu Insanizseedouiings (active fault) siailliasann
seuloumsadan wavduiusiuiuiuunsts sevduiavesiuinsliniuiiutuyunasiuAuaiu &
USIAURIA U UT U IR NDULAYRWLT N

d‘ [ a % L3 I %; b4 1 ¥
AT 2-3 LUUT e Tl uYiAYes LL%aQ‘Ll'W!iEJ‘L!I'U\W'N
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ASNUMIUITTUNTIUTNEIVD

g

walulagniessainand

Mszenatunuidetidunsduiefnulasasimessalinel saglunisnsisasuses

wnn/seedeu Muunaniniou
n1sdaAran waIunIU LW

msinmran maunmuliit - laenisuaee
nseudlihaddlufusumedalaih 2 4h uazda
dndlalihuuingy  AndlaihdiAsduinisnszanedn
guusnuanmaumuliilafiany - nsinatanin
AUEU BT URY vevSoRiuRiTia Lt unSetiin
Uizﬂauagﬂzﬂwiwzﬁmﬁlmmﬁmﬁu

nsdarunszualniiiasglédfnfuiiioniniig
wanAaUeIAIEN AU U TuAY AurSews wla
NANUAUNIUTENINEIIUATIVIL VDI UIAT
Yosaans nsdlvemsenssuaniisianuduniuladin R
ALEN L dudindhdn A (1wl 2-0uazAranm

AUl p (Telfod et al, 1990) aunas (3)

A (3)
=R=
& L

=

Asewalndn | Hun19andlwinmukunSadl
LAYNTLNYALNANDUULEUVDUATINTINAUNT DN U
vosdnglnihndvalnihegnyngudnans Nszes r iun

v 4" I~ 2
VYDUAUVDUATINTINAULIY 270 Ldnamua@unis (4)

pl
V, =— aq
- (4)

Al AlgTun1sTaA1@n1na1uni1ulnin
Usenaunig
- 9riadndlnilh (potential electrodes, Py wag Py)

(%
Y

- ganszudlniln (current electrodes, Cy Way Cg)
Weanszualningnuaesasgianulagniunieta

AN 2-4 nseualndn | Tvrarnu
AINANNFUNTINTTUDNTDIAATHEN
WUS

AN 2-5  n1sbuaveansehalnii
N ALRE7

2NN 2-6 A152199397 bl Tunns
g5 aAan ndun Ul

nszualnihudriaadndluiuuianu Andluinseninege 2 efunnenaiu vinldaunsarun

Aan e unIUlNi e nauns (5)

& MA MB NA

zszN( 1 1 ...105)

1
_|_
)

Wa My wag Mg WJusenneann Py iU C, wae Cg muansiu
I | [y} o o
N 8% N tUUE1r19910 Py U C, ey Cg MNUAAU
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n1sUszaranadeya desitnisarwranduaranindiuniulainusing (Apparent
resistivity, Pa) Ineidulesiu-was (€2.m) ananszualniuazAausedngliinieldlu

pa = (\/’;A—N] xK (6)

AsuUanuvNY taeaunis (6)

e K umasiivesszuutilniuasiuegiussaginsuastalnii

watialun1sinanindiuniulnii

< (Y ! 1% ! ¥ a aa £ !
JunsinAuumsaiunmandraniwdumulaings 2 36 legldszuuniseu
WPSBILUUTAIEYY BENUUUIEUUNSIUTayaegeenluliivanets Amuanisaedaliihuuule

Twa-lolwa (Dipole-dipole) (nwifl 2.6) ArunmAanmEmunulwisng pa ldmueauns (8)

nseankuuluNMsinluguniafneine vseluds 2 R Aensiiiue n Ao seAuALENTDS
v g o 2 a I~ ° a P
Joyaaniuivengszezdalnidensiiiudt a Uu 2a wag 3a muddu (gnisesurelunni

2.7 Us¥nav)

At 2-7 szuuta i dldlunsAnunide Aeuuu  Wenner-Schlumverger
ez Dipole-Dipole (Telfod et al, 1990)

WA 2-8 N1TRBNUUUNIS
91UT01AVBINT
d15799lu4 2 TF

(a) (b)

AN 2-9 B5UNENNTINALAZUSLUIBNARUUNEIANLAZLUUNNTAS 19N NLLLTS 2 T
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nsinaranmenumuliihseduinaziBengaiiennunnisviesiien

uni 2
ASNUMILITTUNTTUILNY VDS

¢ $y

(n

€5

A 2-10 n1sTeudieu
AUNUILUY NTIRavD 9
nszualifinazfiunied
9IUAIIINTEUUNITI
Falyiiingta 2 wuu

(n.) szuvinlifiuuulalna-
lolna

(%.) szuu%’siﬂ/\lﬁuwunu
LUDT - BAULUBSLAT

AENNAIUNIUINHI VD9 YuRY YUy wazul

nsfamandumuliihidunsiadeoureandeiiogaraiseglui Ssoraunsneglu
Yoeiv0sin vionusesunnvasiu (i 2.9) Aranmiuniuliihduegiuaungu
(Porosity) wavaniwnnseeulduindusuld (Permeability) AIUNAUBIDI5A (Archie’s  law)
(Telford and et al, 1990) uaAnIwALNTT (15) Fasenanmgumulnihvesdufiu/ad/fu i

W29 UNWITET LaAIlUAITIN 1 WAZAINA 2.10

Tnedl ¢

I .
WuAUnNgU (Porosity)

f Judndrnvestasirlufiumhunsnagy

p,  Aanmeunulnihvesi

v
[y

a, b kA ¢ WWuAIAIN

“-.--luu

e <

e
JC.“ .o
-‘ ® o ‘

@uagivUsunauwazanuhinivesansazangluu)

AR 2-11 nslvaves

Asewa AN TRy

AN 2-12 FAENINAUN U WA 99RU nEnau U1 waziu
SIUNIA1VITULNSOU Aawlalann (Telford et al,, 1990)
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13581329 AANEUNULLLAAN

1581579 AU NAUNILLILANTaNTIN D
ArAINLansa1svetanInsulavesmrtutduniinan
(Magnetic Susceptibility ) fitduaudfiangluiuniouns

a{'d 1 v ¥ [~ ] <@ 1 = c'» 1
WANTA1@N NS ULAAN U UL A NWANFIS GRZERINLRR))

dy d' % = I3 a d' 1 < ) 1
IMNNUAINANLN  FTuusaunuiaulastaduswnia
YOIV INAN

ARaUNRYBsAUNUIAN § 3 L
Al 2-13 dulssaunnlnans el

ArAuduawLLirantunsdiinglufe , B = UeH
Wie H Aeaauuwmanluiiamisszunvsuuiuiulanias L, Ao permeability of vacuum (47T x
7
10 Hm )
A A 9 v 1 -] Y I & = a vy
waliledlensilvimusdvanas neiegluauuuivanssil awnsaesunglafe
B = HoH + MOkH
e k Ap anmsuldvesanuduuiivdn (Magnetic susceptibility)
ARnUNALINAMsRgIuULauILLmEn TdoSungauiuutiivanssd lnediuusznoumiegves
aunLlwmanssaifinuduius Al
2 2 2 Magnetic Magnetic
B=H+Z H_|N0rth North H+AH|
ARAUNANISLLnanag i le adudy
i | a Z B
dunsiy B ilasuudasly dudsenouluuafa J H

A7 wazaruusznauluwudsiu A H wWasuwlas

B+AB

|AZ+Z

AIYVINYY o nuH, Aw VAH

!/
H:AHcosOL o L - ¢ A A
AN 2-14 ammmmaasamiugﬂnmmas e

[ a 1 A a 1 < .
ANYAUTNITNAATINAUNANIMAULAGN  adpUunfvneudianiasuaniuuawan
(Magnetic anomaly)

sUS1svRsARAUN AT I auNLnENIANIN YUY sumsiiviinnsdisiauaznis
ﬂizmaé’aﬁum%ué’mﬁm (grain) vesashuniilng (magnetite) fdnsnanoauURANILLLUAN VDS
futug arsnvdafuudminlussduosmenlasozmeuusasivsengisudulelna esn
nManyuvesdidnmseulusymen uaznislaasvesdidnnseuseviaedsa windunumlunisiili
AarAnunAnaiman Weansuiwandulve) feaisineSuuniufin (ferimagnetic materials)
WU magnetite  Nsidnguastalng Tav1aruIuiuwasifiAn1mssiutin @antiparalle)  w
Sruaulelnalufismsisaosliviitu arsmoduuniufndsdinmaduuininfifintuosaussuasd
Ananmsulivesauiluwindngs

Tumsémaiadaunusimdn fuiiusivdngnindenhlagaumusimdnaneuenviilien
auuimaniudfemafeafuaunuidvinnisuen WunsiliAnudivdnlaennamison
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(Induced magnetization) %30 msvilndudamausingn (magnetic polarization) Fadudndu
AuAuduveusi i duwdingn H
J=kH dlo f k Aeanmsuldvesauduningn
auuwiwaniinonfiundeusildansanduunswuniauazfamadnvesiiu @l

SUNUIINAULLLLUNANAN8UBN) 9
T¥Au/useladuiifiani ety
AUNLLUWANAEUDN 138NN @AY
wiwidnanane ()

ANUAMANUBIAIRAUNAVIILIEN
16U wils (dykes) soerdou (fault)
s08AALAY (fold) wag lava flow A3
unsnueuvesiusAlivlinug Augu
Farduduuys wazuvaduns
magnetite ARAUARNILLLAANI]
WaNNAYA faust 10-20 nT vufiy

= < a v = 1
FrugBUuRULYITEAUEN WazAn

nansiuunlumaa it eunaand  AINA 2-15 dnwazanuduauusinanusnaiiaiaun

magnetite MawdnRaUN A siman

a

n1sUszgnAnessalEndiuunasiiniou

Shearsssurinsinvesnasetidoutuunawmnudouldfianadretu fediduiuin
mnufouiisnemndnliildfumiousu flaswadamssainendusidewniofniiu Tne
safufisyiuanufouresgungl arwanuasruinvesiuilluudsdnentn undsanuould
Anworadn 1-2 Alawas ﬂquﬁuﬁﬂ*ﬁw W 100 aseilatuns qmwgﬁgqmmumm%Lﬂulaﬁfw
duvatheuiinuiimiuldanduunsnturenindoufiedlinu gumgiginitguugiavesiame
davon Huflamzuas onfvetmdeutuinfunszgnvaete aauituil 2-3 asedlawns

Fedulunmsdrmamdneninsesunasnimdouiifuititeatuildd numaenuiouls
fnndeldinalulaBmessaifdndmlassadramsssiinewarvouafiduunasdneawlday
Tasdisn1smane3s n1sAnwifidiuun Sn1sidendinisiaftauiuudindninaiassan
(magnetotelleric — MT) Junistamaunuuindniiinanduussennialeleluades uda
wileniidanszudlududdentan ausadnwadndunaneilammstenunauusiununigd
N5UsEYNA MT Aulrasnusouldnan 1y

Aiken and Ander (1981) lgivinn1sdrsraunasanusouldnan fg MT 97U9u 200 wWiAg
28119 15-20 km 1u3§ New Mexico and Arizona lansgewsni wanaduninfnuinmiessdl
i eUsznanauuundadnuanuuusiasndmniu Iduunuiivinaunasinenmessiu
Souusts (Hot dry rock) filuajfiae
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Cumming and Mackie (2010) @152amen1sina1 MT unasiunniiuanuseulafian
(ceothermal reservoirs) 71 Glass Mountain Uszinedulaiiide Tuwuusiasads 10, 2D and 3D
wut smectite clay Ifeanmgnumulndiis aannlydunulesm Wuduiuwdaiugniu
ANUToUlANAN

nsUszgndmaiansinsanindumulnitlunisdrsisunasanudeulafian wu

Suanburi (1997) ladAnwiknasanuseul@anan the Hathobaru Geothermal area,
Central of Kyushu, Usgmadiiu Tasmsinanmdnunulwiiuuy Mise-a-la-Masse lnglddasn
vievguaneTianldudadn 500 wes (udaluih C1 du 2 ogving 5 Alawns ga¥ad Wuwuy
fefen 1 Alawns $1uan 18 Wudsn wazvhnsiaan MT deusnalndies nusesideulng
2 UWUITIHINW-SE uaziununasninuien mnaanmliiie denndesiu wuusiass MT e
anmlihdusnaniestudnnd 500 wns

Gad El-Qady (2006) vhnisérsraunasanudeuldinnuasunanildau melniiuuy
wifsdn (vertical electrical soundings - VES) Iaganeszuudalwdiuuy schlumberger vene
svazvhetalalin AB/2 v 1000 wns $1uau 19 Wik 71 Hammam Mousa, Sinai Uszine Egypt
WUmﬁmzmstuaqmamwé’mmﬂw%@%ﬁm%Lﬁuﬁﬂw%fau

Bibby et al., (2009) TaAanmdrumulniiszaudn i Wairakei geothermal field New

Zealand $18n115919580UA INHLUY Wenner  szpgdaliliih (@ ~ 550 wwums)  wavwuy
Schlumberger array (AB/2 = 500 tus5 and 1000 LAT) LAAIANULANFNVDIAIININAIUNIY
IWﬂWQQQWﬂ%UUU‘UI’Nﬂ’J’]EJﬁﬂ 500 w3 WWuindudiuans nuwadiduraningiuniulndiam
(5-10 Qm) HutuinSeuuasiy Tuterhsiuiifinuaudiidush

nsdmamdnenmusvanimfeuwdudsminsumsdsamidlénu - uddosdinig
Ansgaruuaniessuiundaihiouasiniy msssgndiinmdisaiadaningun
TWihmsdrsauuundansnazthuldlunsmauiuinia (ladayaanzsiunisd1simmy
wwang) (Kollert, 1969) ImaLawwﬂuﬂizmﬁiwsjahumﬂ’[,%%%miﬁlﬂusﬁa;ﬁa’[,umilmzmﬁfwmma
Uszmelnglatinsuszendmalianisdrsivinaanmiunuliings 2-3 I wiuUena
awnsommuaRdnen mYesituinia Usnaiuiiniang Yusenogaldnauudn S
¥msanwundmsnensiléiy Uinainenendisie un. awnsasvuswednenimildnui
Tiiunnvdeliinnsesunnvesiuunsiold Fiwad  @uyd, 2509)  waruinouduasves
Funnsdadidnonmiildausinidy Unaaud@idamden swneeisiv Anwiszuutuina
mwummmuuﬂmulmwaﬂ Flwad awys wazane, 2550). Lﬁaﬂ%’uﬂsﬁ%‘mﬂﬁﬁﬁauaﬁﬁﬂLLaz
asiBununiy LwamiﬂﬂmmLmawﬂmuﬁuawuﬂu UNRILIIDANT 138N resistivity scanning
(Suanburi and Wathanaku. 2009) wmmmmiﬁmsﬂaﬂwmuuﬂmﬂmmwmﬁm Immaww@u
uﬂmumgiﬂamamLamauummwamsammﬂ%mmmaamqwszawﬁm‘w LasWANIAEINTS
anannufdnautida (Suanburi, 2010)

fadu iflevszgndsosonannstauiainszuuiarisnisdmamidildfuiiuszay

naduSILE iWefnwdnaninesunasimieuiutunuiteriieg inaiflndifesty
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L

UFT NS SUNEN S lununfnwIventainnoud

Audwm urasaning wag Iladssa Lwniun (2553) liussand F8n1svneesainandlu
nsvuvasimioutinlleing AesTnrarudumililih Sn1mnsdanssudlaivansguuoy
Tunmsdmamunasidout ansadsalddnussana 100 was

nsd1aiild 2 uuuy e

1). faenanmanumliiuuulne - naluids 2 37 weglassaieiidusesunnlédn o
- 110 s Tagnsnuundsia 2 wun Samaszanamie - 16 ifieginsesunndnauay
Boanllufienisla 51 2 wwfe L1 8m 0 - 475 was uay L2 872 0-235 wns Weldfiamaves
WUITRELANKAITININUARLILS Tute 2

2). fadnanumulnihuuundsdn (VES) Medalwihuvurduuesiad WuiBnisTnen
9 Lemdnenimwestuinnusesuan uagawan Ismsilldanudnds 200 wes s
#1573 13 90

KA NN TITInaasLlihuuslelna - lalwasks 2 wuad1e (nwdl 2-16)
way 13 9ainranusumulwihuuundsdn (il 2-17)

nmsudanudeya uansiiuiiidseduih 1WAuEn 4 wesanfindu Autuuuunegu
Fepunse linuiuuddngliilussnaiuidisng dafulnswesiimquassoouanluiiv
widldRuazagsniseduinlify mawarumneanuiuuliihvestesindlufiuuds
uazsen uan azdenanmanumulylig

sw F Line1_Pole-Pole(Refinement) F =
F

jl=1] 200 240.0 5 320

NE

Inverse Model Resistivty Section \ \
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sty
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volt (MeV.) saiufiunsadnldlunisdisia
Toun v-Ray energy (MeV)

Twunaidey (potassium)
Usenaudne isotope K Uszanas 20 ppm
Fail  A1AseTiewindu 137109  Yuayd
WAIUNIAU 1.30 million electron volt
(MeV.)

AN 3-3  LEARINISUaAUABYNAIIUSIAWNNLIUDS
sfudunadldlunsudannuvanessal
Wandn19o1nne (Aun: Telford (1984))

guaiflon (Uranium-238) (eU™) aanedlit bismuth-214 (Bi214) fiAnA3edinmiiy 19.7 il
LATHANaIUYINAY 1.76 million electron volt (MeV).

noi3eu (thorium-232) (eTh™) aanedaly thallium-208 (TU
LA NaNUIIAY 2.62 million electron volt (MeV) fanwdi 3-3

208

-

) FILANASTITIGLVINNU 3.1 U

nsdnnsuazUszananadeyateyarauduiudunsed Tunisudaniumangdeyarianiiy
dlddadoyangluguunuiinesund (temary map) Fuduunuiiuansdoyais 3 Arvesgisiiion voldou
wazlnunadeon wazunuiiaiusiunsedsn vinadidusosdeuilenmatiaznumiusiun3sdninuinm
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N1 UanUNRUN a%’agamw Wuauuusimanlnfiaaauin (VLF-EM)
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SudtyranauanantasdygIuanAINTILYBRTeRIUN 2 d@nilRe
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Y

INNUNEITIUTZI 4000 Alawns iyussninsdudisuiufismidosBymdugy 159° dedeyaia
AR 22.3 Alaldse meiasds 1000 Alaind
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1. w1 (total field) \Junadwinndyaasinvesanuduawinudngnlu 3 fienisfe
wuaTEndneandsu-dedayeyras (longitudinal  component)  wuIsIUAIRINAUA YR IULIA (lateral
component) wagkuIRIIRINiUFYaIaluluITIu (vertical component)

2. dyaamPegd (quadrature) Wunaainnsmieadinszuawarauduaunivany
falwihiiuin Sasrdruvesdygiumuduauuudmanluwwisiiiuradnrivesauiusdluiuiuey

1 a a ¥ 1 < a6 & a A va < v o 1

ARnUnAvesteyaaumuinininianudsndunaanuiiunlnaaudadudinilii wd
ol 2 dhvazanunismienhaduwimanlih (Wright, 1980) A

< A a [ v o I i 1% a Aa

1. wuv vortex current WuARaUnAvwIALEN Naa1ndailniegluanmwindeus e iunien
anminunuliihas ddnvaslanrusasduiusiuuanuslaneiiugiu SIunmaanaalgnasng

2. uwuv galvanic current JuaRaundamiiaidusuinuulnaa lngagduiusiulaseasimis
53iIven WU seedeurieseswaniianudy (41) unsneguietuuilanuiuivenaduwuiniig il
wansnaantRluiheeus Wuusnunis

£ | 1 [ a o % a . A 1

nsUszananateyamawuuivininiianuian mewada Fraser Filter ia%ielunisuand
o A& 1 a a a A @ Ao wa & o o 1A a <
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AU

ANYINGIAENS UAINGITBNYATAENS 2-27



lasenisgeed 2 Hurundsimauanmsmlasaimssilinetldifume uni 3
mydadanmweumulniiseduinagiBengaiieimmunnisvieaiien WmsAneIde

N153AAIN9SIUNANdNIATUIN
Jutumeunisuszendmalulagusnaiuniiduwasimdouldsiuasiuilndifes
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1.1. WARAUTIYRIUTEN IRIS Instrument U Syscal R1 48 switching multi-electrode
(AWl 3-4)

1.2. w3ssdlefldlunsdsininmanmdumuliiindy  WoA1  Super  Multi-
electrode Resistivity Surveying System fumauiiainasnawi (PDA) ﬁv‘iwﬁqﬁmuau THdan1seinu
3¥UV a5 (Bluetooth) sruuaeiAadtiey (nmil 3-5)

2. Wsunsuildlunisuszananauazuannuvanedoya
2.1. RES2DINV Version 3.55 dwisuvinsussaianadeyalli 2 I
2.2. WinSev Version 6.2 dwmsuvinisuszaianateyalda 1 @

dl 1 { o dl' = o v 1 v
AN 3-4 Iris Instrument Syscal R1 AN 3-5 N159ANWATDILDENTIVIAAIANINATUNU

Multi-electrode T WDA-1
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571 (base  station)  tieldiadrdmiuiiieldiansiudsunlasiianutuaunuusivinluseuu
(Diurnal change) wdnillflumsuddislsanlssndunseiuadoya a dunsgadisasineg
panundudsm Inglfimadalunisdmauuuiiuasuseu (oop) utazsouasdeddnaliduiian Tu
nsdsraiilu 1 seu Uswana 2 Falus

s vuadudrsialunmsinatauuutdiuén (Ground Magnetic) Tnglaivualdudisia 6 @u
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10 WAT AMEILAZALLAaEUUREUAIT MumTed 3-1 duwndseadudsauandTunnd
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AN 3-7 FLNULFUAITI9TRANAUILLIIAN A AU

N153aA1NAENWAIUNIULHRMUU 2 §R (2D Resistivity imaging survey)
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Lﬁusﬁagaaﬂwé’m‘luﬁaumaﬁﬁa A19URI5N1921952 U AW 2 wuu Aewuulalna-lalna was
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ANLUUTANET I8l UTUNTULUUOR LUIIR LLagizwﬁ’NiSW}N“U’ﬂWﬁﬂL‘U‘Ll 10 Uag AATLNUINTIDTUVDLA
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Anegwiiefunimesingifianudunivin inliieremsmduniwesingidauduwiman
ntubhamlainasadunnun

ANYINGIAENS UAINGITBNYATAENS 2-35



lasenisgeed 2 Hurundsimauanmsmlasaimssilinetldifume uni 3
mydadanmweumulniiseduinagiBengaiieimmunnisvieaiien WmsAneIde

nsuszalanatayaran i umuluiiuy 2 16

foyafildannsiamanmsunulilingmitluvhnissznasauazulanmnedeyaselusun s
AONTILMEs RES2DINV Version. 3.55  ¢e3suniuidaaasils (2D inversion) lagldisnisasiagy
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Recovery Hot Spring Resources from Subsurface Geological Structure
Investigation with High Resolution Deep Resistivity Measurements for

Tourism Development.
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ABSTRACT

The development of Pongchang hot spring situated at Ban Pongchang, Nongprue
district, Kanchanaburi province for tourism purpose had changed the nature of hot spring
to become red-brown colour and normal temperature. The application of geophysics
technology to study subsurface geological structure may help to recovery and develop
the potential of Pongchang hot spring to become tourism place. Initial research approach
was an interpretation of airborne geophysical data, e.g. total magnetic intensity,
Radiometric intensity and VLF-EM field for regional geological structure covering map
sheet 4838 IIl. The positions and aspects of fault zones and granite boundary which may
relative to Pongchang hot spring occurrences, were obtained. These results were
achieved for further ground geophysical measurements at hot spring area. Field
procedures include ground magnetic measurement, 2D resistivity imaging with 60 multi-
electrode for target depth of > 100m, deep 2D resistivity imaging with 90 multi-electrode
for target depth of > 150m and 3D offset Pole-Dipole resistivity imaging for detailed target
depth of > 200m. The result confirm to previous concept with locating main and minor
fault zones in NW-SE and NE-SW direction by crossing at about hot spring location. The
fault were set between Limestone (high resistivity > 100 (dm) and Shale (low resistivity &
10 €2m). Groundwater drilling was performed at 3 positions inside Pongchang hot spring
project area. The high yield of shallow ground water of more than 10 m’/hr was found,
obtaining from the contract zone of shale/slate and limestone/marble layers at 10 m
deep. It is unsuccessful to produce deep close well (& 100 m) for preventing the
disturbance of shallow groundwater which may cause from geological feature from thick

gravel and boulder layer, technique and equipment drilling, operation time, and budget.

Keywords Pongchang hot spring, Recovery, Tourism, Geophysics, Subsurface geological

structure
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Recovery Hot Spring Resources from Subsurface Geological Structure
Investigation with High Resolution Deep Resistivity Measurements for

Tourism Development.
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ABSTRACT

The development of Pongchang hot spring situated at Ban Pongchang, Nongprue
district, Kanchanaburi province for tourism purpose had changed the nature of hot spring
to become red-brown colour and normal temperature. The application of geophysics
technology to study subsurface geological structure may recovery and develop the
potential of Pongchang hot spring to become tourism place. Initial research approach was
an interpretation of airborne geophysical data, e.g. total magnetic intensity, Radiometric
intensity and VLF-EM field for regional geological structure covering map sheet 4838 II.
The positions and aspects of fault zones and granite boundary which may relative to
Pongchang hot spring occurrence, were obtained. This results were achieved for further
ground geophysical measurements at hot spring area. Field procedures include ground
magnetic measurement, 2D resistivity imaging with 60 multi-electrode for target depth
of > 100m, deep 2D resistivity imaging with 90 multi-electrode for target depth of > 150m
and 3D offset Pole-Dipole resistivity imaging for detailed target depth of > 200m. The
result confirm to previous concept with locating main and minor fault zones in NW-SE

and NE-SW direction by crossing at about hot spring location. The fault were set between

Limestone (high resistivity > 100 £dm) and Shale (low resistivity & 10 {dm). Groundwater
drilling was performed at 3 positions inside Pongchang hot spring project area. The high
yield of normal ground water found more than 10 m’/hr at Position 3 obtain from the
contract zone of slate and marble layers at 10 m deep. It is unsuccessful to produce
deep close well (=& 100 m) for preventing the disturbance of shallow groundwater which
may cause from geolosgical feature from thick gravel and boulder layer, technique and

equipment drilling, operation time, and budget.

Keywords Pongchang hot spring, Recovery, Tourism, Geophysics, Subsurface geological

structure
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