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Ratchaburi Province Master’s thesis, M.Sc (Geoinformatics). Bangkok: Graduate
School, Srinakharinwirot  University. Advisor Committee: Dr. Sathaporn

Monprapussorn, Dr. Pongsak Suttinon.

The vulnerability assessment of contaminated groundwater is evaluated by using
spatial analysis and GIS modelling, called DRASTIC. The aim is to identify the contaminants
from the topsoil, that leak into the groundwater system. The methodology was analyzed by
using seven parameters, such as depth to water table (D), net recharge (R), aquifer media
(A), soil media (S), topography (T), impact of vadose zone (l), and hydraulic conductivity (C).
The parameters are set by measuring weight and value, then divided into range and given
value points in each range. As a result of DRASTIC analysis, the DRASTIC index value
indicated that the level of leaked contaminants were pollutants for the groundwater in the
study area.

Consequently, most of the study area was at a high level of vulnerability to
groundwater contamination. The results of the study were divided into four levels such as
thirty three percent for a high level, twenty five percent for a medium level, sixteen percent
for a high to low level, and ten percent of low level. An awareness of the impact fo risky
activities, such as pollutants leaking into the groundwater, were found from the highest to the
lowest levels in scattering areas, for example, the districts of Ban Kha, Paktho, Suan Phung,
Chom Bueng, and Pho Tha Ram, respectively. The comparison between the vulnerability of
groundwater quality, and Total Dissolve Solid (TDS) found that the Pho Tha Ram district of
39.22 square kilometers, had a high level of vulnerability of groundwater contamination.
Moreover, the results of the comparison between nitrate and the vulnerability of groundwater
contamination map also found that the Pak Tho District contained 6.36 square kilometers

which need to be monitored continuously.
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A1379 10 (§19)

ATNIATI N
ATAAN IS ABHATBAIN .
inmainvanzay  inasionlas
(NaanInmaans) (Vaansnmnaans)
n9Ladl \Wan (Fe) lsitfin 0.5 1.0
w9 AR (Mn) laitAin 0.3 0.5
NaIuAd (Cu) laivAin 1.0 15
FINLH (Zn) lsitfin 5.0 15
TaLNG (SO4) laitfin 200 250
ARe 3¢ (Cl) laivAin 250 600
Waaalid (F) laivAin 0.7 1.0
lswasn (NO,-) lsivAin 45 45
ANAUNTEATIIAIA lsivAin 300 500

(Total hardness as CaCO,)

ANNNNIZEIDIT laivAin 200 250
(Non-carbonate hardness as

CaCo,)

USINmuaassninuafiazans lsiiAin 600 1,200

e (Total dissolved solids)

RIN 8139 (As) daglud 0.05
lesenlud (CN) SRR 0.1
az(Pb) doalud 0.05
Usan(Hg) daglud 0.001
wAALIB(Cd) daglud 0.01

Taden(Se) daglud 0.01
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A1379 10 (§19)

ATNIATI N
ATAAN IS ABHATBAIN
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(NaanInmaans) (Vaansnmnaans)
mMataey  Unasnesianulesdd laivAin 500 laladl
a A 1 6
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3. waRmadoufludsanusivesrinldan
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DRASTIC index = DRDW+RRRW+ARAW+SRSW+TRTW+|RIW+CRCW
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. - v e
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C = sudszaninmsvanltihFunulavassuRnliein (Hydraulic conductivity
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d'd o >3 v ai d' = =3 o s U 1 ] ] fl
mmmmmymﬂuasmqﬂvl,ﬁmrmq@umLﬂu 1 09 5 ANANAULAZ FIATIA LA ILGARZ T
o A ° > A | o < A =< P g A ¥ o
1aUTe LT a IR WAAIAILAT TIAIAILRIBRITAAI9IN 1 D9 10 35% Usztduantaay
& ~d & . N -k . L& Y8 an
NINUATNLYINTE ﬁamgwmﬂLmawaa:uawmn@mumwwzm@mm:éﬁumuaagﬁumlmu
FNATHN LA NI T ﬁ]zgﬂﬁ’m’]ﬁi’lLLuﬂIQ AN ILUIAN AT LT UTI9A619 9 LN
ﬁ‘hLLumz@TUé‘ﬂstW@iamiﬁmﬂaumaumdoﬁﬂﬁﬁuhﬂﬁuﬁﬁﬁ@h@ﬁiﬁgaauﬂuﬁ'u‘ﬁﬁﬁ
ﬁ'ﬂﬂmwm'mLﬂs'mmwaomsﬂmﬁaumaumdoﬁﬂﬁﬁuga AR LA uwUSI eI 9

1 [ o

ni a 4 U a oq: ' [ dni LR ¥ 1 ? (2
Tananazinansdwidawladng adwa1asin laadtulaaidansninnisUuidaninassinle

2 1
= =

a & A ' 1 A9 9o % . 4 ' 29 wa
@]%ﬂlﬂdwuﬂi@m@]i\‘] LLG]Li‘juﬂ’]‘ﬂl"ﬁ'ﬂﬂLL%ﬂﬂﬂUﬂ’]W%ﬂx‘lW%ﬂ@l aﬂ’liﬂ%lﬁa%ﬂla\‘iLL%@(‘I%’]I@]@%EL‘H

a a a 1 Qq:
WDLUTH LN ULYIN T

@139 12 MIfnuaa1atnnEnresdareluluuI eI TEAn

T8 NANIaNNSIHINGT Areesmsin
Depth to water table (D) 5
Net Recharge (R) 4
Aquifer media (A) 3
Soil media (S) 2

Topography (T) 1
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A3 12 (69)

T8 A NHANIIGNNSIHINGT AN WIRHN
Impact of vadose zone media () 5
hydraulic Conductivity (C) 3

fn: Aller; et al. (1987)

mstsaduanuinsunsdanannsaasswinldauaslfinaftansszuuamsanne
nileaas (GIS) uﬂﬂuﬂﬁﬂi:maNm]”a;&awg\mmLﬁaLLamaalmmuﬁmwmﬂﬁxmma
UANIZVBITUINLANA lasnsudastoyaliidu Raster uaznisasninia (grid) ladudaz
Vasarimuaan ldluudaznsaimas LﬁaﬁwmssﬁauﬁuﬁagaLmzl,l,wuﬁ (mathematic overlay) 71
faudaztasoinuadnduiunanya nﬂﬂyw”ﬂﬁmu@‘luﬂ%@LﬁnaﬁLﬁﬂaﬁ'ua:Qﬂﬁﬂww
FwrmanusuMITsduiolilda1eeh DRASTIC 209udazn3aLmas BasaniuwLIta9en
sril DRASTIC Basvaiuidnsaantidn 5 Tr9museua Uz ingdauanIzsosTuin
Téau anutisitasvasudaziasonudnonwnisUmideusesunasinldan P[RR
\ApTasastassluuuudiass DRASTIC fusnonwmsduieuvesundsinlddn sunsn
Fwunld 3 Juuuy @

1. 18 Ldung (travel time) tndassfinsrtasnuszozialunislnaduasly
Uwdouluunssinldduvasuams Usznauss Anuanuass=auinunana sanansvesdin
[waBNaN M é"mwmmﬁmﬁuﬁwqw% sl ansnssaulwinGunn

2. Wand (flux) WndasafiiAsadasiuanuaanta lumsunsnszaenelusufin
Iivassstmiden Usznaude danasvestuinliin dudszaninsuenlwindurin
Yo guRnliein

3. auEuTH (concentration) LndasafiAsTasnuUSINmAN T UTU 8IS
Ywian Usznaude anuinvasszauinunana é’mwmnﬁlmﬁuﬁﬁqﬂ% FINAIVDITURAK
Tin eanansasdin nilszine adnaime sulszantmssaulwindurinuwastuinliin
Tag Aller; et al. (1987) lefnnualiudaziaspazfanuAsdesnudnsmwnsdwian

ﬂyﬁm”ﬂﬁmu@maaqwmiﬂ%mﬁ 7 Uase sadaluil

1. Depth to water table: D ANNANAITEAUNINANa usasusnfidanwa
dadngnmmaAanstwdouluinunena I@ﬂﬁa"l,ﬂLLé“asz@”quﬂéTﬁuﬁagéu flomafians

ﬂuu’jam:mﬁasz@”uﬁﬂmmamnndwszﬁuﬁﬂﬁ@uﬁagjﬁﬂmh Tananaziian1313a2719a9
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=3 a

g & A 1 Q :’ va AI = z 1 v v a z
sydudanniannin seautinladandsanad lundwyinly Aazdsdasl g aunisunais
L% NN DITWAL AT NFNINTITUTG TURWIAUNNTLIINWIZTANNRINITD L

¥ o o g & oA o ¥ o o =& { ' Aa

nstasnuaitasansisduidaniinninsurnlriiuuulSisean SedanulResdanisiia
nstuidaniiay DRASTIC snunInldusziinlusuwinlwinldnssasuuy dnsuTwirnlmiin
wUUIFUT90% ANANTaIINAz T wANANINAIGRA W AITEAUINlEaK ANANVBITEAL
WA AT AR AU U LTI Wz I T AN UAND IR UL U AITURL AT AIThUSII N
2 @ o a aa =2 ) @ .
AMNANNBUTEALATULWHIZNIN LS HNRANUANNINITTAUAZLUUITaE (Almarsi. 2008;
Babiker; et al. 2005)

-

11uuusmu

R

mwdsenay 11 fuﬁué:uﬁﬂﬁl,m@”ma:hiﬁLLiaé'u (Aller; et al. 1987)

AN 13 TIALAZAIASULUWEIRIULLANUANTDITZAUTN Laaw

72901 (W) AT
0-5 10
5-15 9
15-30 7

30-50 5
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A9 13 (69)

72901 (W) AL
50-75 3
75-100 2
>100 1

u": Aller; et al. (1987)

2. Netrecharge: R 8031013 B3H BB BIMIAIFBTWUILIANS YTUUnNIBazad
vy - v o4 S . R
URERE CIIRITRE R LLamﬁaﬂsmmmmLﬁummazmmmzmmmsmgﬂmmmma
tv' (% 2 a a g’ =3 &’
Tagrialdusra1USu1mn13% (Recharge) 810 lannalunisifiananiazluiifazunndu
VTN é’dﬁfuﬁnmﬁﬁmﬁmaaﬁnadgjﬁ'uﬁﬁmmamﬂa:ﬁmuuumnﬂ'jm%nmﬁﬁmifﬁu
wou USunmuastindarihigNun tdudSurminn maainRiawad lgsrzauinlaaudatinn
LAANNITANNLA NI REIN1TD 818150l 0 e I N1 LI I8N EITEA U LA A% LAz T
Auldthuananuudinruguiinmin Nazanazasuazifessssdwdenludunliaud
AU BALTUNANAINILINAAINNITANLANNINIZHEINTWAdan1TARauNTaIzIUnL o
amﬁﬂ'm,wumumqmmm@ﬂmu@hLﬂuﬂimmu’mmmmLﬂummﬂm@uua:"lmmvl,ﬂ
R & a %Y
DITWRA LRI
% qq: = 2’ .uq// :’ va 1 U > 1 >3 a 3’
muumssﬁmadmmgmumlmu"lu"[,@Lﬁu"lﬂmuaamuiﬂUmoﬂuﬂimmmﬂu
2[’ ni .J s ™ aAa dql’ ni oq: (% J s i a
TuNwn LATHD I AUANBULNIIANNTIRINIVDINUNRU Y UazdIduagiudadunig
q@lﬁw%m-qmﬁrﬁ%m TOUUANVDIRY ANBBLNITLTNUN LT N899zl 00N IT
maaﬂmdgj"ﬁ'uﬁnmmmh Lﬁaemﬂﬁuﬁgﬂﬂ@ﬁuﬁaUmmw%anuu NUNLNBATNITNITAN Y
e & A o o A v A e =2 ¥ o o & A
WITHTANY WU UAILRS "Lumu"l,mzmamwmisﬁmaamgo L we 1 A9 ln1TUTZL TR

AmsFuaIgiwinena aftuumianauns (Babiker; et al. 2005)

Net recharge = (Rainfall - Evapotranspiration) x Recharge Rate
A . A a ¥ a A A=
e  Rainfall A YSanasidwaisnaDuasnwnansn

Evapotranspiration fia USunamsszinansnuaiadssnoduasnundnsn
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A9 14 °ﬁ:1<m"1LLa:@thLuué%m%'UUm”sJ5@131mié'fiumumaaﬁmagﬁuﬁﬁmma

2296 (W2) ANAZLLI
0-2 1
2-4 3
4-7 6
7-10 8
>10 9

fi7: Aller; et al. (1987)

Recharge Rate ainanduguantanissaslwinGuriusastudu-dundanveginiie

(%
Yo K

dudnliinnimuaduiosas 1w swnsasanliindurinwldtasas 20 Tudwwiiernoy
Iingurinwledouas 3 1udu

3. Aquifer media: A SnumzuoIBwinlRIN WINTAINQUFULANINLAN
Pasuinliinindunzneusiuniauds (Unconsolidated or consolidated rock ) Auudsiisas
wanniasesidensnniadumalng axvildanaumunsalunsdurimldvastuwirldaud
iude Janullnsunsvasiwinldauunnduie suswinliinmduaznausan sasng
s‘ﬁwshwnaaﬁw:ﬁuagjﬁ'umm’%m@”’maaLﬁ@@zﬂau‘ﬁ'ﬂi:ﬂamﬁufuﬁﬂ Arasunwinsulase
fuﬁulﬁﬁﬁ:q"[ﬂumswﬁ 15 waNINNUUEININTINFIAINWINNITAAEAS (Hydraulic
Conductivity, C) Usznaudie snumsuastwinliiieziiudasmuasasinislnasassin
U108 MIUNINTZaN 8 aIuaas It wRnliainim G'fjd@;mauﬂ'ﬁmaa%uﬁulﬁﬁwifmﬁuﬂ%ﬁslﬁ
J02MWEAT LNIIZZFUNBINUAIAMUIINIITaAEATlasass laatduartsuani

AMUEINITNVBITILNINARIDNARITNIZLARD W L6 IBAINAIIHL

AN19 15 TIALRZAIASLUWEINIUL B TURARRYN

HGEY ANATLL AR
LTI
Massive Shale 1-3 2

Metamorphic/lgneous 2-5 3
Weathered Metamorphic/lgneous 3-5 4
Glacial Till 4-6 5
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A3 15 (§8)

naa ANAZULI ANAZLLIK
YA
Bedded Sandstone, Limestone and Shale Sequences 5-9 6
Massive Sandstone 4-9 6
Massive Limestone 4-9 6
Sand and Gravel 4-9 8
Basalt 2-10 9
Karst Limestone 9-1 10

N7 Aller; et al. (1987)

'
(%

4. Soil media: S anumzUITWARIIATY A8 d’mﬁaQ@T’muuqmao%uﬁhiﬁum
et I@mﬁ'&ﬁﬁanﬁwmaa?aﬁ%’magjaﬁﬂuﬁﬂm:ﬁmsmﬁaumuumaamﬂﬁ’aﬁuvl,ﬂﬂ'a"ﬁgu
Alidummsrinlasdnuianasidudwdanon aoinriedusnumeuesdn dsninada
snonwnsiAansduiauluinlddunandr i 'S'@lqﬁil,f':aazl,ﬁw LTUNTIURUT UAEW
witen sansnaamaedandianstwdonld anuninsesTuiniiNadavUIRINTE 819
m3lwaduas misansaalasfsiisa MIQATU UATNNTILLNY (Aller; et al. 1987) Tasiady
dudanuanluiu 1.8 1was 3nA28% 81989910 Osborn, N.I., Eckenstein, E. W&z Koon,
K.Q.(1998) °1h<m"1LLa:@hﬂ:LL%%@%W%%’UJ@@T&Jéﬁ’m:ﬂﬂumﬁoﬁ 16 AuiinadaUSunaming
mmmfﬁumumtj"ﬁguﬁﬂﬁﬁuazmmﬂ Tagri ldudrdndnnuaansalunsnasinianadsa
ﬁaﬂﬂdﬂLLa:ﬁagmﬂﬁmﬁﬂﬂ’jwamsa:mu"ﬁguﬁuifuaagj%guﬁﬂﬁﬁuvlﬁmmdﬂﬁuﬁﬁ

anusanInlumInadInianasmnnnuazioynavmalngnii

319 16 TAIALRZANNZLUREIRTUUIBAK

naa ANAZ LI
Thin or Absent 10
Gravel 10
Sand 9
Peat 8

Shrinking and/or Aggregated Clay 7
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1379 16 (§19)

naa AT
Sandy Loam 6
Loam 5
Silty Loam 4
Clay Loam 3
Muck 2
Nonshrink and Nonaggregate Clay 1

ANN: Aller; et al., (1987)

5. Topography: T a1aa1atwzasnilszina Toyanduszinaazuaastininudu
¥ { A rud Q { [ U { 1 Qq/, :/ va ¥ {
(Slope) vasWuA Taidutladnfiddennuduldldnuassazasgruildau mniundaas
s v g’ 1 dl 1 U dl =S 1 Qq// g/ va a v
aatuttan Wi (Runoff) filnariuazlnath lamanuassazBuasgsuinldaudionas
@”&ﬁfuﬁnmﬁﬁmmmﬂﬁuﬁamzﬁ@hmuuugq FIBUTDWNAANNRIATUNINAZH AN L

@1 ( Foster: & Baban. 2003)

A3 17 °1h<1ﬂ"1LLa:@hﬂ:LLuuﬁw*}'mJaﬁ'mmwmﬂuma%’unﬂﬁﬂs:mﬂ

252907 (%) ANAZ UL
0-2 10
2-6 9
6-12 5
12-18 3
>18 1

f137: Aller; et al. (1987)

6. Impact of vadose zone media: | @nliAadlanNatinitaTUUIVIAIG Ao Tu
N1 NAIAUI A HDTZAUEIUIANE THAVIAINAILUTUN LA NAIA 81 UIZATIANG

é’ﬂwm:miﬁaﬁmmam”m”a@;ﬁuuazﬁumﬁm:@”ui’nmma @Taﬂmw:Lﬂu@‘ﬁmuqmwzma
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waztdunmnamslng suilidusadoinluiinassainmstwidanesldinaninls S9aziadond
MuTi SmsuLEwnIn s natusasuanazisniwasnn sreiuazanaaaiilalugwila
Sudsein (Aller; et al. 1987) winedanassanliinduriiuleun dussastwidonasd
Iamagaaogjfuﬁﬂmmavlﬁmﬂ azuundannnenylids wnaanassanlwindunuldies
Iamaﬁmiﬂuﬁam:mgjﬁguﬁﬁmmavlﬁﬁﬁﬁaU ATLUUIINBEAI8(8198991N Almarsi. 2008)

mmﬁm”tymaai’a@]‘ﬁagjmﬁaﬂﬁguf:wmmaﬁwa@iamsm:mwaomiﬂuLﬁQu
2E19ITALIU wgof':miﬁmsﬂmﬁyauaﬂﬂg&fyuﬁﬂﬁﬁuluﬂ?mmﬁw"lm%%aluﬁﬂw’mlmtyu
m‘uq;ﬂ@sjé“ﬂwmwaafuﬁwﬁguﬁuﬁagjl'mﬁaguﬁwmmmﬁuém@ FImMISnTziAIAIY
Wz ﬁ‘hLﬂucﬂ”aaﬁﬂ'ﬁﬁmsmﬂﬁﬂ’nua‘hﬂ@ﬂmmuﬂs:ﬂaumaa*;”aqﬁagll'mﬁafyuﬁwmma
lasazidaa u%nmﬁagmﬁaﬁzuﬁ’]mma (Vadose zone) fa u?nmﬁag}'mﬁai:ﬁuﬁwmma
VIR mmﬂuu?nmﬁ%ﬁ'wé‘aﬁaslf:’m%ﬁmwémﬁagﬂﬁau@i"l,aj@imﬁaaﬁ'u AINAIVD
Vadose zone i @:ﬂaum’mmﬁmm:mwﬁm;wﬁmﬁaglﬁfuﬁmmzagmﬁai:ﬁuﬁ’]
vnenadiwly

THAVIRINAIVDI Vadose zone ot LludniitisTAMNEINTalunTanaIY
gumwadmiﬁmﬂyauﬁﬂxmggj%uﬁnmma m:mumsa@mm;mmawLﬁm'fumﬂ’l,u
U517 Vadose Zone findonuiiAnduluiudndariu (S) 1u n1I9adu nsuantUasm
lasonsandiadu uaznstasaany wluen s‘im%‘uﬁumiﬁﬂ%wamaﬁa@;ﬁagmﬁafuﬁﬂ
Va8 (1) WHaRn3n s unn ldanuans s n9sIEaNen qwﬂﬁirﬁ‘iﬂﬁwaw%nmﬁagjmﬁa
Futinnens TassuT e an1IU T dwlaz I UTINTRAUIRINA1INI9TIHUEY Vadose Zone
Tudwi

m:mumsa@mmgmmmmﬁmﬁfummluu?nm Vadose zone 9 'lefun

1. MILBUFAIUNITINN (Biodegradation)

2. nazuawnydsugnmwanudunsa-ans maamﬂuﬁaﬂﬁﬁwzﬁawqa

3. N13n383J (Mechanical Filtration)

4. Y38 1m19iadl (Chemical Reaction)

5. NNIILLAY LALNIILWIVAINARNT (Volatization and Dispersion) Vﬁ‘iiﬂ’n&l
gmmma%amwLLa:mﬁzmzlifm:a@aal,ﬁammﬁﬂmaa Vadose Zone 1ANA%

WONINARINA9T89 Vadose Zone {TaLﬂuéﬁmuqmwmazﬁﬂmdmimﬁauﬁmaa

wamﬁ?ﬁ%ﬂ'sdawammui@ﬂmwiai:ﬂmmLLazﬂ?smmmaauamﬁﬁmﬁwa%i‘l,u@ﬁﬂmq awldn
@TaLLﬂiéﬂﬂ”ﬂvjﬁmuquﬂizﬁ‘n%mwmaamsa@ﬁmﬂuﬁaumq%amwﬁﬂmﬂummwim:mﬂ
posgsmdouluiasdusin QﬂﬁmmﬂﬂUﬂu%]a‘i'ﬁmslmwﬁéﬁﬁrylu Vadose zone \T% 388
wanuazsagueniUmngludanas Vadose Zone wiadudwniluaniaruwitouiufiddins

TR LAAN (Impermeable layer) NunINEsUegTINNIdaIfhitaduntsuanfiidinen
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ﬂi = 1 s 1 3 1 dl
asnulasuardinadaaInand Vadose Zone 3% NIAANLENLIN NIRRBITUINN 989 N2

FINANIZNUADNANIINITUNINTZANY

A3 18 TAIAAZANNZLWIEIRITUUITLTUN LU BN 81NN DAINA1IVDILUA DN NN

GGEY ANAZULI ANAZULIHHLHZIEN
Confining Layer 1 1
Silt/Clay 2-6 3
Shale 2-5 3
Limestone 2-7 6
Sandstone 4-8 6
Bedded Limestone, Sandstone, Shale 4-8 6
Sand and Gravel with significant Silt and Clay 4-8 6
Metamorphic/lgneous 2-8 4
Sand and Gravel 6-9 8
Basalt 2-10 9
Karst Limestone 8-10 10

NN Aller; et al., (1987)

= =Y Ag ﬂ/g/ 1 3 =)
7. Hydraulic Conductivity: C Aa faNiseindaasnsuanlAindurusaITuAL
199 (T uauE NI TR VB IINLAUNII NI TR LRI s?jomuqmé"mwmﬂmmaaﬁwﬁazvlm
v & a o & . @ A &% o & ' ° { '
Lmﬂgmu%uiﬂuw mamﬂizﬁmﬁmaammaul%ms’ﬁmmugﬂmuqaﬂﬂmnmuuazmn%ama
va9789319n e luguAnldin (Aller; et al. 1987) 803117 MAVBIINLIANAFINALALATIND
mimﬁauﬁmaamiﬂmﬂaulﬁm:mﬂaan"l,ﬂL%ﬁ%%ﬂ%ﬁﬂﬁﬂﬂq@ﬁuamsﬁfw,‘*ﬁ'];jf'ﬁ'uﬂwmma
A & 7 ¥ o ' v & A o K ' °
iaTwinuieatuidandrauass nsuwinszayldlaisnIatridadw llanuaraniwiin
NWTAANRAT DIRAININNARITILUNINTZ8 1 10152 URAIAIANNLTIZLNTITUINILIAR
(Wang, He; & Chen. 2012)
Y a a% 2 ' o & =2 o & =
AauUseansnssusnulavadiin (C) waadsdsanuansalwnsoaliiin lnady
HAWIRGTUHNIUUIWITIL (Horizontal hydraulic conductivity) F9anusnanInidudiniuga
2AIINIT IMATIIILIANANT8LAAMNNLANAIIVDILIIAWE 86 IINT AAUBIRIUIAAFINE
I@ymaﬁ'ué’mwmsmﬁauﬁmaawamﬂﬁm:mnaaﬂ"LaJSm%a%ﬁmﬂqmﬁmmsﬁfﬂmLiﬁg’(

qq: :’ A oq/’ :’ ¥ % 1 U & A v AR n:? ]
Fwitunana Wasuwinuiaadwdenarouaans Nﬂﬁ’]iﬁ]zLLWSﬂiZﬁ]’]Eﬂﬂl@ﬁ’l%i@“ﬁ’l’ﬂ(ﬁl%a%
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AU anIWINIITamaaseInanT fenaulseansnstuinuldvasinderunn vasnsa
wwsnszane U5 Feuaasfennudzunsvesiwinldaudonisdwilanvasuaansiu
ansuLszansmatarilduesin i‘fuayj’ﬁ'm”’;LLﬂsﬁ’m"'tywmﬁstﬁ’mmmmmw Ao Usanad
Hosivmelusuinliinuazanudatitasvestositanaisie asinslufinliinmani A3
w;uuawmwaaLﬁ@mﬂaulufuﬁﬁmma %ommmﬂsuﬁuﬁﬂﬂugﬂmaommw;u
(Porosity) Tagiihanunsatndaniiliszninadauslufin wioseuuanniasesusnwiosesde
FEWINITEUNUT A

@Taifuu%nmﬁﬁ@hmmﬁﬂmwamam‘gw:ﬁﬂmuugo wazUSmASAa NN
maraasmazdazunudlUaas mmimmammam{fmfua;jﬂ”ﬁ@”’;LLﬂ‘sé'm”zymaﬁiﬂ%m
Mo de Usunmaastasinsneluduiuliin uazanudaiiiasrastasinanansin
fosisludnlmimanit ae snuszniadeusluin sesuan sesuon Tufiu dmaiaing
gamaasaw aildanainislaing g (Specific yield) %uﬂuﬁwﬁ"lﬁaa’mﬂﬁgumaau
(Pumping test) vasuinliinlunnasua wiswnmdayanigunasauvastialald dau
dszantmsdurinule smansadseiinainig MnFasInenLSI I3l (Yield) v89Laua
NNTAARIVBITEAUE (Drawdown) Gafidasin Specific capacity Wwlad (NIANG 52 H962194.
2546)

Driscoll (1986) leMinn1stseLindauisz@n5n139789in (Transmissivity, T) 970

v

ayar lUnldnnigunesey lasldaun13zes Cooper-Jacob (1946) AIANNTT

[ a a% ' (Y ' e

I@]El K @8 ﬂ?ﬁﬂﬂiz&ﬂﬁﬂ?i%ﬂﬂﬂ%‘l@ﬂlﬂﬁ NRIULUATINDIN
[ a a% ' g’ 1 ' s
T ﬁa FUUTZRNDTNIIINH RUILANTILNATADIN

b fla ANNLNIVBIVIaNIad (Well Screen Length) RUIHLNAT

[ Y o o a ns‘ wg’ [l OQ: a ‘Dg,
f1314d 19 °1i’Nﬂ’1LLﬁzﬂ’Tﬂf‘.ﬁLLH%&’T%?U?J%?JUﬁuﬂ‘iza‘ﬂﬁﬂﬁ‘iﬁlﬂulﬂuﬂﬁuwﬁumaﬂﬁuﬂulﬂuﬂ

BWAT (WNARDWIWNG) ANAZ UL
1-100 1
100-300 2
300-700 4
700-1000 6
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A3 19 (69)

BWAT (LNARDWIWA) ANAZ UL
1000-2000 8
> 2000 10

u": Aller; et al. (1987)

USaumansnivauanazansla (Total Dissolve Solids: TDS)
§1TRI0VOILTINAZRIBUINIRNA (Total dissolved solid; TDS) UIu1s89uDIN
¥ A AR G3 = =& A ¥ oA A A . @
aranuiiduiaiasdiinnugananyInivesin vasudanazansindediuiiinieatnainis
:’ { v . . a L= J et 1 ) u 1 ¥
2 N barwnInsaslas milipore filter YSunas TDS g9dunuaauiilwn dfias
= ni g’ 0/ [l o o v A v .&/ o U tZ dl o
vanfsanuaITaniaiagneazii v ldunnniaties dunuanuiNTuTaIsINLANG?
\utszg 'l (lonized) lusih wanefiunidgansnazaivagluininazuandidulesaund
o o v a o o ,&’ a o o Y a 1 1
Uiglvnh dldifensilnvau mytamsihlWvhialdinduitnsdsznnmianseng

A ' b v A a
mzamagluuﬂm”[nmm £9AI1NDIININ

faefl x fnanusin N
0.55-0.80

UIum TDS (wikae mg/l)

, A
AAN
Ysunmarsnsnuaniasiaialudesdfuanis ladrunannisszsmeildaunue
(NANTT WIRU. 2555)
AN31A331U 189 TDS Argigavadfidatuluin nia A1 TDS laiaraifiu 500 mgiL
& 1 ] g’ 1 a 1 1 =)
w3e 500 ppm Dvlasdinlnailuszunsinaslen TDS 1fin 500 mg/L LawINe TDS LAk 1000
mg/L aziduinfliminzdnitleludiadszdriu iwszdTDS Nigs aztisuaniisanauduly
o A A A o v A A a ! ] a ¥ a
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ANMN  ANNEN A
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)

MS404 30.0 0.5 583840 1494749 PCms
TL156 45.0 0.6 566572 1473598 PCms
DCD17885 244 0.6 577363 1508189 PCms
TL266 62.0 0.7 572380 1471233 PCms
PW2463 34.1 0.8 584167 1496113 PCms
C646 30.0 0.8 572485 1511667 PCms
PW32463 30.0 0.8 563677 1523478 PCms
MU622 54.0 0.8 589409 1475941 PCms
TL475 49.5 0.9 568039 1511267 PCms
DCD18048 30.0 1.0 550386 1486439 Gr

DCD18178 33.0 1.0 573600 1515040 PCms
PW14273 31.0 1.0 546820 1512298 PCms
TL323 30.0 1.0 562862 1487308 PCms
DCD18155 30.0 1.0 576292 1509622 PCms
PW4599 39.0 1.0 572575 1509248 PCms
PW21748 119.1 1.0 596096 1511745 Qfd

C633 36.0 1.0 568760 1513969 PCms
DCD18233 21.0 1.0 584700 1484341 PCms
MD285 48.0 1.0 587921 1476553 PCms
DCD17878 15.0 1.1 570918 1510598 PCms
DCD18161 33.0 1.1 577228 1512157 PCms
MS132 36.0 1.1 576524 1512170 PCms
PW16353 39.5 1.1 590959 1474187 Qfd

TL149 57.0 1.1 579058 1512952 PCms
MUG635 42.0 1.2 574455 1510209 PCms
MU726 42.0 1.2 569098 1513897 PCms



127

ANMN  ANNEN Ane
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)

PW16588 36.4 1.2 575228 1477930 PCms
TL325 91.5 1.2 570698 1491692 PCms
DCD18217 24.0 1.3 584485 1475691 PCms
MD157 22.5 1.3 570722 1491190 PCms
PW13805 69.8 1.3 572104 1523782 PCms
MU6G88 36.0 1.5 587103 1476491 PCms
PW14272 37.2 1.5 541506 1512548 PCms
DCD17884 51.0 1.5 570213 1513794 PCms
DCD17999 39.0 15 540972 1500454 Gr

PW18466 24.7 1.5 559402 1506661 PCms
DCD17942 27.0 1.7 550987 1521284 Qyt

PW24493 18.3 1.7 571777 1526506 PCms
PW17922 30.6 1.8 550473 1479008 Gr

C645 36.0 1.8 574286 1508157 PCms
TL326 42.0 1.8 570377 1491854 PCms
TP206 24.0 1.8 577751 1505045 PCms
DCD17945 32.0 1.8 548684 1523346 Qfd

MD70 18.0 1.9 577245 1506080 PCms
PW14476 42.9 1.9 546539 1519323 Qfd

PW24494 42.7 2.0 575081 1524059 PCms
C722 30.0 2.0 559277 1501658 PCms
PW13804 30.4 2.0 572045 1512897 PCms
PW14449 55.5 2.0 561223 1497703 PCms
PW14494 60.5 2.0 561337 1498161 PCms
PW19005 30.5 2.0 576776 1510908 PCms

PW22641 43.1 2.0 573799 1514618 PCms
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ANMN  ANNEN Ane
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)

PW23182 36.4 2.0 589703 1527952 Qfd

TL315 42.0 2.0 577113 1487434 PCms
MD164 30.0 2.0 576822 1511047 PCms
PW23562 18.3 2.1 574065 1511728 PCms
PW25197 33.5 2.1 584621 1527037 Qyt

TL108 30.0 21 576158 1503888 PCms
TL295 42.0 21 560424 1472883 PCms
TL301 42.0 21 578972 1482423 PCms
TL331 24.0 2.1 584512 1486091 Qyt

TL111 42.0 2.1 571902 1510040 PCms
DCD18163 27.0 2.1 575592 1512883 PCms
PW23563 24 .4 2.1 565500 1503622 PCms
PW14484 36.8 2.2 537881 1519208 PCms
PW16589 18.2 2.2 575738 1512702 PCms
MD201 24.0 2.2 573228 1492153 PCms
C720 33.0 2.2 545141 1520097 PCms
DCD18229 27.0 2.2 584273 1479097 PCms
MU719 54.0 2.3 577378 1525703 PCms
PW16584 30.7 2.3 561883 1498284 PCms
MU713 51.0 2.3 577860 1497954 PCms
MD101 54.0 24 581362 1491114 Qyt

PW10644 43.0 24 579556 1525357 PCms
MU621 36.0 24 583051 1477310 PCms
DCD17921 54.0 24 543748 1510381 PCms
PW13648 24.8 2.5 568185 1511393 PCms

Ce647 36.0 2.5 576296 1506921 PCms
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ANMN  ANNEN Ane
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)

ce47 36.0 2.5 576296 1506921 PCms
MU626 27.0 2.5 573323 1483374 PCms
MUG71 36.0 2.5 579255 1491751 Qyt

TL290 78.0 2.6 560479 1472677 PCms
MU727 54.0 2.7 581845 1495883 Qyt

PW10809 32.0 2.7 564367 1488871 PCms
PW24495 30.5 2.8 574962 1524273 PCms
TL114 36.0 29 543299 1516079 PCms
TL157 36.0 2.9 566122 1465509 PCms
TL274 36.0 2.9 546234 1516058 PCms
TL322 60.0 29 564053 1489066 PCms
MD72 30.0 29 577686 1508300 Pc

C718 30.0 3.0 557522 1506837 PCms
DCD17871 33.0 3.0 577391 1504458 PCms
MD407 30.0 3.0 576207 1477596 PCms
MUG632 24.0 3.0 548135 1507077 PCms
PW16241 45,5 3.0 578479 1509677 PCms
PW327 123.0 3.0 607751 1504584 Qfd

TL124 42.0 3.0 554344 1508784 PCms
DCD18175 27.0 3.0 578832 1515254 PCms
DCD17928 21.0 3.0 550295 1514990 Qfd

DCD18174 27.0 3.0 578045 1514822 PCms
DCD18160 33.0 3.0 583298 1509017 PCms
DCD18232 63.0 3.0 585985 1483437 Qyt

Q315 42.0 3.0 548523 1509245 PCms

MS561 165.0 3.0 594859 1510101 Qfd
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ANMN  ANNEN Ane
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)
MUG86 60.0 3.0 584888 1490513 PCms
TL320 42.0 3.0 572375 1488754 PCms
PW25172 55.4 3.0 581989 1494856 Qyt
C651 42.0 3.0 592606 1503104 Qfd
N64 36.0 3.1 574902 1510421 Pc
DCD18218 33.0 3.1 583226 1477688 PCms
C644 42.0 3.1 574002 1509150 PCms
DCD17879 33.0 3.1 564846 1515765 PCms
MD47 21.6 3.1 582357 1485690 PCms
TL427 51.0 3.1 541511 1487586 PCms
PW14479 24.5 3.1 535875 1516943 PCms
MS163 66.0 3.2 578506 1510373 PCms
DCD18207 39.0 3.2 578800 1485169 PCms
MU5S39 36.0 3.2 584476 1480277 PCms
PW1309 24.3 3.2 571539 1525466 PCms
TL307 72.0 3.2 577097 1481562 Qyt
PW14445 36.7 3.3 546223 1517048 PCms
TL286 42.0 3.3 561297 1469049 PCms
TL134 32.0 3.3 556730 1475174 Gr
C648 30.0 3.4 576142 1506055 PCms
DCD17868 33.0 3.4 562164 1507793 PCms
PW21731 30.6 3.4 582791 1526176 Qyt
PW15030 42.9 3.4 551264 1520289 Qyt
MU534 40.0 3.5 584541 1479569 PCms
PW18998 36.6 3.5 570186 1512472 PCms

PW14467 24.8 3.5 544137 1510309 PCms



131

ANMN  ANNEN A
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)
DCD17918 39.0 3.5 540126 1513660 PCms
TL291 72.0 3.6 563626 1468752 PCms
PW13803 30.5 3.6 569577 1513399 PCms
PW20940 43.1 3.6 578527 1479194 PCms
Q314 40.5 3.6 550017 1519814 Qfd
TL332 48.0 3.7 584605 1488253 PCms
MS463 44.0 3.7 585508 1484015 Qyt
TL294 48.0 3.7 561844 1472277 PCms
MS162 18.0 3.7 573292 1514443 PCms
PW12934 37.6 3.8 552470 1520185 Qyt
PW14444 40.0 3.8 546802 1515648 PCms
PW15026 39.0 3.8 550783 1517865 Qyt
TL478 67.5 4.0 548462 1478894 Gr
MD496 30.0 4.0 578470 1495737 PCms
DCD17883 24.0 4.0 563664 1513938 PCms
DCD18156 22.0 4.0 574219 1512168 PCms
DCD18167 30.0 4.0 579344 1514517 PCms
DCD18190 21.0 4.0 577035 1482377 PCms
MD102 22.5 4.0 582358 1489430 Qyt
MUG38 27.0 4.0 546376 1506730 PCms
TL302 30.0 4.0 580742 1482560 Pc
TL329 43.5 4.0 569382 1481321 PCms
PW6828 49.5 4.0 582732 1490329 Qyt
C635 30.0 4.0 569946 1509958 PCms
PW17984 24.3 4.0 572425 1511140 PCms
TL146 26.0 4.0 534320 1502310 PCms
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ANMN  ANNEN A
RNYLATLD anie W UTME UTMN sunnliin
(W@3)  (WAI)
MS232 30.0 4.0 549691 1496277 Gr
Mus27 65.0 4.0 584462 1487345 Qyt
PW14468 24.8 4.0 541753 1514836 PCms
PW14472 36.8 4.0 544885 1519613 PCms
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5 - STEFUR T ISR TS
INE W d .
. Foanth wagIgl
a0 - .
UTME UTMN (NaaLtNay)
470191 Samnak Maiteng (K.28), A. Pak Tho 565051 1493216 1014.93
470120 Ban Mai Regulator, A. Pho Tharam 589777 1513962 831.36
11L Canal Guard Residence, A. Pho
470210 Tharam 592412 1517937 811.10
470170 Bang Pa Regulator, A. Muang 593028 1496648 873.00
470330 Upper 10L Canal 593534 1523318 973.93
470310 Upper 7L Canal 593625 1531275 715.96
470320 Upper 8L Canal 594953 1529283 940.20
1L-11L Canal Guard Residence, A.
470180 Bang Phae 597856 1515960 870.80
3R-12L Canal Guard Residence, A.
470220 Pho Tharam 598001 1509324 952.65
470350 Middle 1R-9L Canal 598700 1522999 965.80
470240 Phaeng Phuai, amnoen Saduak 599998 1497503 1008.93
Lower 12L Canal Guard Residence, A.
470230 Damnoen Saduak 602511 1500800 1013.22
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Well No. Depth (m.)

From

To

Rock Unit

Lithologic Description

5708B008 0

32

5808D014 0
20

31

42

65
68
78

5

32

92

20
31

42

65

68
78
86

Sand

Sandstone

Siltstone

Clay
Clay

Gravel

Gravelly Clay

Gravel
Gravelly Clay

Gravel

reddish brown, coarse to very coarse-
grained, moderately sorted, subangular to
subrounded, composed mostly of quartz
some feldspar and rock fragments.
reddish brown to dark reddish brown,
coarse to very coarse-grained, moderately
sorted,

subangular to subrounded, composed
mostly of quartz some feldspar.

dark gray to gray, fresh, calcareous
cemented, composed mostly of quartz
some feldspar.

dark gray to gray, plastic with shell.
yellowish brown to brown, slightly plastic
with shell.

various color, size 2-5 mm., moderately
sorted, subrounded to rounded,
composed mostly

of quartz, some feldspars and rock
fragments.

clay (70%); brown to yellowish brown,
slightly plastic.

gravel (30%); various color, size 2-5 mm.,
moderately sorted, subrounded to
rounded,

composed mostly of quartz, some
feldspars and rock fragments.

same as gravel at depth 31-42 m.

same as gravelly clay at depth 42-65 m.

same as gravel at depth 31-42 m.
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Well No. Depth (m.) Rock Unit Lithologic Description

From To

86 102 Gravelly Clay  clay (60%); brown to yellowish brown,
slightly plastic.
gravel (40%); various color, size 2-5 mm.,
moderately sorted, subrounded to
rounded,
composed mostly of quartz, some
feldspars and rock fragments.

102 110 Gravel same as gravel at depth 31-42 m.

110 122 Gravelly Clay  same as gravelly clay at depth 86-102 m.

122 127 Gravel various color, size 3-6 mm., moderately
sorted, subrounded to rounded,
composed mostly
of quartz, some feldspars and rock
fragments.

127 150 Gravelly Clay clay (60%); brown to yellowish brown,
slightly plastic.
gravel (40%); various color, size 3-6 mm.,
moderately sorted, subrounded to
rounded,
composed mostly of quartz, some
feldspars and rock fragments.

150 154 Gravel various color, size 2-3 mm., well sorted,
subrounded to rounded, composed mostly
of quartz, some feldspars and rock
fragments.

154 165 Gravelly Clay = same as gravelly clay at depth
127-150 m.

165 168 Gravel same as gravel at depth 150-154 m.

168 172 Gravelly Clay  same as gravelly clay at depth
127-150 m.
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Well No. Depth (m.)

From

To

Rock Unit

Lithologic Description

172
178

5708B005 0

13

5708D015 0

21

178
182

13

120

21

29

Gravel

Gravelly Clay

Top Sail

Sandstone

Sandstone

Sandstone

Sand
Clay

Clayey Sand

Sand

same as gravel at depth 150-154 m.
same as gravelly clay at depth

127-150 m.

pale yellowish brown.

dark brown to brown, moderately
weathered, medium to fine-grained,
moderately to well sorted, subrounded to
rounded, composed mostly of quartz.
pale gray, slightly weathered, medium to
fine-grained, moderately to well sorted,
subrounded to rounded, composed mostly
of quartz, calcareous cemented.

daek gray to gray, fresh, medium to fine-
grained, moderately to well sorted,
subrounded to rounded, composed mostly
of quartz, calcareous cemented.

brown, loose.

dark brown, slightly plastic, yellow
mottled.

sand (70%); brown, coarse-grained,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar
and rock fragments,

clay (30%); brown, slightly plastic.

various color, very coarse-grained,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar

and rock fragments.
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Well No. Depth (m.) Rock Unit

From To

Lithologic Description

29 59 Clayey Gravel

59 62 Sand
62 74 Clayey Gravel
74 79 Sand

79 109 Clayey Gravel

109 112 Gravel

112 135 Clayey Gravel
135 143 Gravel

gravel (70%); various color, size 2-5 mm.,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar
and rock fragments,

clay (30%); brown, slightly plastic.

same as sand at depth 21-29 m.

same as clayey gravel at depth 29-59 m.
gray to whitish gray, very coarse-grained,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar
and rock fragments.

gravel (80%); various color, size 2-5 mm.,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar
and rock fragments,

clay (20%); brown, slightly plastic.

various color, size 2-5 mm., moderately
sorted, subrounded to rounded,
composed mostly

of quartz some feldspar and rock
fragments.

same as clayey gravel at depth 79-109 m.
various color, size 2-5 mm., moderately
sorted, subrounded to rounded,
composed mostly

of quartz some feldspar and rock

fragments.
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Well No.

Depth (m.)

From

To

Rock Unit

Lithologic Description

5808D003

143

170

176

180

183

197

200

0

170

176

180

183

197

200

204

2
42

Clayey Gravel

Gravel

Clayey Gravel

Gravel

Clayey Gravel

Gravel

Clayey Gravel

Clay
Clayey Gravel

gravel (80%); various color, size 3-7 mm.,
moderately sorted, subrounded to
rounded,

composed mostly of quartz some feldspar
and rock fragments,

clay (20%); brown, slightly plastic.
various color, size 3-7 mm., moderately
sorted, subrounded to rounded,
composed mostly

of quartz some feldspar and rock
fragments.

same as clayey gravel at depth

143-170 m.

brown, size 2-4 mm, well sorted,
subrounded to rounded, composed mostly
of quartz

some feldspar and rock fragments.

same as clayey gravel at depth

143-170 m.

various color, size 3-5 mm., moderately
sorted, subrounded to rounded,
composed mostly

of quartz some feldspar and rock
fragments.

same as clayey gravel at depth

143-170 m.

brown to dark brown, slightly plastic.
gravel (60%); various color, size 2-6 mm.,
moderately sorted, subangular to

subrounded,
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Well No. Depth (m.) Rock Unit Lithologic Description

From To

composed mostly of quartz some
feldspar.

clay (40%); brown to yellowish brown,
slightly plastic.

42 52 Gravel various color, size 2-6 mm., moderately
sorted, subangular to subrounded,
composed
mostly of quartz some feldspar.

52 59 Clayey Gravel gravel (70%); various color, size 2-6 mm.,
moderately sorted, subangular to
subrounded,
composed mostly of quartz some
feldspar.
clay (30%); brown to yellowish brown,
slightly plastic.

59 63 Gravel same as gravel at depth 42-52 m.

63 80 Clayey Gravel same as gravel at depth 52-59 m.

80 84 Gravel same as gravel at depth 42-52 m.

84 97 Clayey Gravel same as gravel at depth 52-59 m.

97 101 Gravel same as gravel at depth 42-52 m.

101 110 Clayey Gravel gravel (80%); various color, size 3-10
mm., moderately sorted, subangular to
subrounded,
composed mostly of quartz some
feldspar.
clay (20%); brown to yellowish brown,

slightly plastic.
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