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ABSTRACT

Because surface water particularly in the Southern Part of Thailand is insufficient for the
necessaries of life, this research project studies the properties of aquifers in the South. The project
objective is to investigate the relationships between hydraulic conductivities and the soil profiles,
which have a role in groundwater yield of wells in the study area. The secondary data applied in this
research are obtained from the Thailand Groundwater Resource Department and are pumping test data
and subsurface lithological boring logs. The process includes analyzing pumping tests by applying
Theis’s Equation in Aquifer Test Pro Software, obtaining hydraulic conductivities, investigating the
relationships between hydraulic conductivities (K) and specific yield rate (Q/s) by the SPSS program.
The acquired equation is Log K = -0.779 + 1.062 Log (Q/s). The limitation of the equation is that the
equation can be applied only in the study area. The advantage of the research occurs when a pumping
test is performed until reaching equilibrium and obtaining specific yield rate (Q/s), then hydraulic
conductivities can be found from the established equation. This will benefit in groundwater flow

modeling and groundwater yield potential in wells.
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2.1.4.2. 1¥ABMI1 (Zone of saturation or Phreatic Zone)
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2.1.6.2. ¥UHUNUIN (Confining layer)
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2.1.6.3. vHnvesrutiuginih

3 a :’ v o3 . =Y g (XY =
Furuguiheansoutsesn 1y 3 wila Ausgiuaniwgnnssal

Q

F4 i 4
@

v E 4 E4
uazussiunegluihnaauassudugui dail

¥
=N

4
1. %uﬂué’uﬁﬂuﬁuiaﬁu (Unconfined aquifer, Water table aquifer,
F4 Y
Phreatic aquifer %50 Non-artesian aquifer) NINoD9 %’uﬂué’uﬁwﬁ
4 4 v
lii'ldegneldussau narafe luliduriunuii1 (Confining layer) a

E4 E4
a @ ~A [ 3 ]

E 4 ]
wieg WlusududuiiegdaninAsiuasliiszduinnaasgaou

Q

oe

A 2a

E4 k4
VugaveIruAnduill Anuuveuuaduiinde ANUNUIvEITY

b

k4 t4 E4 [
‘L!ESJ’iJ Iariail ﬁzﬁuﬁwmmmzﬁixﬁmmzmmammuﬁ"lmmuau
k4

L

[

#

= T =Y zs' 3 =Y Y z‘ 1= % dy

Juogiuanmglyszme (U 2.8) Fududui lilussduil oz
k4

r E4 ] 3
185usias laifafy (Recharge) nhunFurmuaduonieasly
Y r 3 a9 :‘ T a dy Ly g‘
Tagass dunizdoviarans i lusuiugui lilussduil szduiiilu

k4
Q/ o T

) é 1 Q =) Q
UBICUTAITTAVUIVIAAIBUUD mag“luizﬂmﬂmﬂu

y o

| ] k4
3‘1]‘?!2.8. Furudui ludusau (Unconfined aquifer) (319 Fetter, 2001)

9

20



2.

b4
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21.7 qma’mﬁmﬁuﬁué’um (Aquifer properties)
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v Vv
3197 2.1. A1AUNU(Porosity) tagailsza@nEmwlunstinnt (Specific yield)

(31N Brassington ,1988)

Material Porosity (%) Specific viald {%%)
Coarze gravel 28 23
dledinm prasezl 32 24
Tae pravsl 34 25
Coarze sand 35 27
bledive: zand 3% 28
Fine zand 43 23
St 45 §
Fine-grainsd sandstone 33 23
Medivm-graasd sasdstons 37 27
Clay 42 3
Limeztene 3G 12
Dalomite 26 -
Drone zand 45 38
Losss 45 18
Peat S92 44
Sehizst 28 26
Sditztone 15 12
Clayztone 43

Shale 5 -
Tuff 41 21
Ba:zalt i7 -
Gabbro (weatherzd) 43

Granits (weatherzd) 43

2.1.8. dszansmnlumsniminmazlszaniamlunisgadia (Specific yield and

Specific retention)
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v v v
asaethanzdianumzmilonudu Iaoseutien 1A (Axis-symmetric) MIAIUINNEINLNS

4
=&

¥ ¥ [ v
Inaunusedl (Radial flow) mutulfindsldduidoaonzauaanioaorizasi laimad
Y

A @ 8 ya T @ I’ @ [} 3 ~
ﬂi)i)ﬂ’i']ﬂﬁnlﬂﬁ!‘ll'I‘]JEﬂﬂﬂ‘l&m']i)ﬂi'lﬂ'lig‘]ﬁ]'lﬂfiﬂﬁlENﬂ']i“lfi)ﬂi']ﬂ']’ihlﬂﬁﬂ'luwuﬂﬂi‘l']ﬂ

@ o J ' g’ ya
$7i R Minguananaveiilaau
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2.1.12.1. n38lvea¥uHugui hiliuseiy (Unconfined aquifer)

aiuaaslugili 2.19 () g8

0= AV =2mh(K d—h) (2.6)
dr
i = %(hdh)
r Q

a o dy A 1 o” Ya 2 o
mﬂaumﬂﬁﬂﬁumimﬂwummuuauﬂmﬂu (r=rw s h=hw) AUV r=

v 9 4
r, iwansgnunnmsgu ld lidwmselissduiwiduseauineugu h = b, nazdodudlsey

14

2 g2
Q:;z'khor—hw (27)
tn('y/))

' o A a v o o A A a
9619 lsNmumsidon r, finansznuaimsguudll ludaiuniufsfioniee

3

LY = ) =Y o L v 2 d?, Yo o 3 ~
ﬂ']‘ﬂuﬂllﬂiul%ﬂﬂ{]Uﬂﬂzuﬂuﬂﬂ’iuﬂﬂ'} 1, ITHIN 100 89 500 uA3 VUDYNUANHUSVOITUNU

¥ ¥
gui lilussaunazIimsguihendumnsaainr=r, ,h=h, lldsr, , b, laq

L]

h* —h}

=136k——— (2.8)

fn( / ) log% )

2.1.12.2. n38IURIFURNGINIINNIIAY (Confined aquifer)

: : r 4
aufinaasluzili 219 (B) 1z1d3 hfian12z13 nansfi (Steady  aquifer)
Jq ¥ I a 1 dy { v ]
amsoiszgnd lgnguesnsdetuiems Inadunufizinsenszuensedl r ngudnansie
= 2 3 3 oy Y o dy
vaanmzanluguliihueaanu b 1ddail

Q=A4V =2mb(K %11) 2.9
r
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4
g o

WUReINUSUNI Sl uduI Tuiusadu 151aIaduAINIATUNISN 2.6

» ¥ b4
INYeULBLIAIEa r =1, , h=h dudesall r, NAUGANANTZNUVDINITABIZADIAD h=h,

0 q

9 9 @ v 3 a g 3 a @
%ﬂﬂfmmimﬂ5mmmﬂ1a1u%uwuquumu5mu

h, b, (2.10)

2kb =2l ———
Q=27 En(/) In(r,—r,)

1 [~ 1T @ a = 1 o et eae 3 ~ s
Iﬂﬂﬂ'] T =Kb Lﬂuﬂ'lﬁﬂJ‘]Ji:ﬁVl'ﬁﬂ'liclilIN'lu (Transmissibility) VBIFUNUYY

shius ez mnduAnsaeums 2.9 nnr=r, ,h=h, lldsdunislan azldn

w

h —h, 3
O = 27kb = 27T 2.11)

NNANMIN 2.10 waz2.11 a1 Q ez la

o h)fn(/)
() )

[ 14
aumsh 212 Sanunwenszauanuaulunsdivesiuduiiiius edu

(2.12)

IS
(Piezometric surface) 9z AUMUAIABA AUVOITZEZNNLDDIAA taz Tudusgiuansgu Q
T dy L L 3‘ g‘ T
uEIzINBYAUITAUNIEA (S, =h - b, ) veuirluie
o g 1 ) A 4 e J { 1 A
ATV UONHINNIIVEAIINTGY Q  AININAINIL LaENI Y

¥
o o

¥ Y = Q‘ 1 1
auautavestuiulmihdedulse@nimsdudiu (X) aaoasunsivszaviiluloe 4,
T ¥
¥HI0INMSUDIAN1IYAIN (Steady state, Equilibrium) 1518101508 M 52AUNANTD
14 1 H
A58118A (cone of depression) Amunuelaiannteniaald Tasedvaunsy (2.8) Tu
) 3 a9 :’ 1 @ . 2 A
nsmmawuﬁuquuﬂumﬁmu (Unconfined water table aquifer) 1390UN15N (2.11)
3 o 3‘ @ . 4 < o
TunsdlvosFuiuduiiiliussdu (confined aquifer) Fe9zilunissziiin
14 y ¥ b4
YOLIAVBINANTENUVBINIFVI9INUD AR r, NTUFANANTTNUVBINIYUIIABITAY
3 ga & @ o A = = P 4 1T @ oA
ildaunioszauanuaunisingluaumsy 2.7) nseaunsn (2.10) GenNirdinanseny
(radius of influence) 2ziiA1 Tawialilszna19 100 §13 1000 s 9AMIlsEHIUVBS £, FIMS
~ 3 = 9 3 =Y T
nyfiguauliihriame
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2.1.13. MIgunaaoUiluTNga

miqumﬁamm'ﬂumiquﬁwmﬂaqu (Pumping  well) 482 1N1513121/0
Funasedui (Observation well) 88191108 2 10 523N 7, 1102 7, MINUOG Aauaasly
51220 MsnadevIzSugUMINeguAwsanisine Q asfiuazaeiles szfuhlute
unztedunaaziSuanas 5a%uﬂﬁzﬁaﬁamﬁwu*jﬁzﬁm‘imﬂ°luﬂ®qmmzﬂ@ﬁamﬂmﬁ TRk

v ] ]
Ndguihaunsgidn 1z augansean193AN (Equilibrium steady state) 3199101530561
4

ilutedunald h uaz b, dweaslugil 2.20

v o a 1 o o a a
msmmmmﬁuﬂszﬂmms%mu K’d'lﬂJ'Iiﬂﬂﬁzﬂ'l‘lﬁiﬂﬂﬂ'liﬂ'lﬂ'lﬁﬂuﬂ

INSARUNISN 2.6 uaz 2.9 1intoduna rh, 1183 rh, 9zldh

Ao A d oy 1a o o r.
nydigurudui luilusedu 3N 2.9 n) K =—2Q———2—€n(—2— (2.13)
n(hy =) 1
dz a 3‘ = Y d' ¥.
nsdiguAuduihiiusedu U219 v) K = Lﬁn(—z) (2.14)

2b(h, —h,)  r,

3
Y a Y

1 b v )
dun1sn 2.13.0022.14. 9 auudNnsu i idodedunaz aiuaue

(Homogeneous and isotropic aquifer)

=}

? Observation wells (i Observation we&!s\
el TS i ' N
N e I A W N LN A
B
B 11 R | R | fee { M=
e Ty — o //’/ ’-—-[ - - BN S ’/,,* - !
\\‘\ L ‘ ~. i - C-T :
N - H T e ! i
N 'y ' L7 ; |
AN yd i H - i "
N\ / ; hy h, 'z
NV iy i Tz, 7
£ e— | ) ! impermeable
3 i H b ; stratum
SN 1 S S S § § 2 | N SO | A S—
v Y Y v
v a 9 o 1= [y v oA 3/ o A Y
(A) %uwu’qum‘lumtﬁﬂu B) FUUUYUUINLITIAY
(Unconfined aquifer) (Confined aquifer)

H b4
JUN 2.20. msgunadoDiit (Pumping Test) 91NU0UIAIA
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2.1.14. nsgunageunuyliiauga

1 4
= =&

ms‘mﬂﬁ'emLmuﬁmaﬁﬂdw’mmé”;"lﬁ’mmaﬁammammmuﬂmimmsa

v
gua 'JfJﬂﬂi'lfT‘lJﬂ\?‘ﬂﬁ]uﬂi TN pE ﬂ‘iJ‘uTﬁﬂfNﬁ]uﬂi‘”ﬂﬁﬂﬁﬁﬂ'ﬂ“’ﬁuﬂﬁ ﬂﬂi%ﬁﬂu'lﬂﬂﬂaﬂlm"
NN “lummsﬂuﬂsmm ﬁﬂTJ%ﬁﬂJﬁ]ﬁﬂ\iﬂﬁ']')ﬂ%ﬂut')ﬁTu']uﬂJ'lﬂﬁ]uﬂ'ﬂﬁwaﬁ Tagmniznsal

v

Fuuguiiliussdu (Confined aquifer) 0199z 1M IgUUINTNREDIanIzaUgaNUADFT

€e

b4 v v v
Wiumsgunadeuuuuaugalseniinsziwas luden snduildguiheinteuiaadiy

L]

D¢

v
Jaxr A o

[ Yy o a = - [l dyd A Ya Y am
Wunauunds fesezldsiswianidulse@nsnmssuniu Taemaiivaligaaduisnis
v v
gqunadounuy laugadmivnsdivesteuiaralusuiuduiniiusedu (Confined aquifer)
& 3’ i d Aa Y
FalFnar lumsguih iuusezidundenldn
. Y o a o ~a '8 g v .
Theis lalluanusaniinishiasizvinis Ivadguoeuinia (Artesian well)

v v
Tagfinsamavearawazguantanuguesduliinnaialagaueauns Theis Equation

b
s 1

sequthaaileduna s=hy - W(u (2.15
47zT'r T @) )

2

@ v vy S

Tas  u= awilslBvule u=—
4Tt

S, = Fulssansvesmsdniiuih (Storage coefficient)

r = 328z 9UBIURAUNA (Observation well) MNUDYY

T = ehdudszansans lvari (Transmissibility), T = K - b
t= namé"amm%"ué’uquﬁﬂummzﬁ%ﬂﬁzﬁuﬁmﬂﬁﬁegu
s=hy—nh

fM3U W (U) 5on Waguie (Well function)

2 3
u

U
W () = ~0.5772 LA N 2.16
@) ) 216

W (u) = =0.5772 - £n(u) WINA u < 0.01
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2.1.14.1. 5% Cooper-Jacob

3% Cooper-Jacob #1115011 S, uae T lagn1na1 u<  0.01 A10eNIN
¥ ’
W)~ -0.5772 — tn(u) Teodszura dedudunisi .16) Sadonlnl Saudoulny

Tavdlszun1uds Cooper-Jacob 3¢ 18

0] r’sS
S=h —h=-2_(-05772— tn("2e
0 Pl "o

2300, 0.445¢°S
S=hy—h=- lo < 2.17
° ) @17)

) ¥
MUANMSA 2.17 sznunvn@sudunsvszduiiian S = j (¢n 9
v 9 u’: y Y 4 1 o T ! o i
vz Tailunslidunse Astimsizhdulsdug Q,Tr .8, druuailumni dwaaslugln
4 @ a ) o & " v 4 . o 2
2.17) Fadhudsunsmandeyaszavihanlutedauna 1 UeinaIARHanNGugy
¥
NN UAANULANANVBITEAVNAA Tunal 1 souvsdlog (log-
1) ¥ Q'l % g’ ] Q = a‘ 1
cycle) 1FUTZH S 10 D9 100 %2 Tuanasnmsguil szamsammdullsednnis lvariu

t4
(Transmissibility T) JEERERYLY

AS =8, -8, =y —h)—(hy—hy)=(h, —h)

2.30 0455r2S 0455r2S
= 230000 )~ bog (X Oey,
4xT 11 11,

230
= 2300 02y
AnT 1

4r(hy —hy) 3
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1 iy H o
ez lunswAunuvesnandunsdaununad t, lag (hh) = 0 1w

] b
AN @ ) '

' @ 4 § '
pateNszauhaatugudnnaumsh (2.18) vz ldd

0.445r%S
log(———=)=0
g( Tr, )
: 44512
togh=0 i TS g,
Tt,
v & 2.24T¢
Ay S, =——— (2.19)

MINAAITN 2.18 1AL 2.19 amsavInaaNiavesduaulfieia T uaz sc 14
2.1.14.2. 35 Method of Superposition A8 Theis

k4
SN S uns T #1835 Method of SuperpositionIﬂEJ Theis TUFULTNYDIIF

@

.o =3 o < o
Method  of  Superposition NAi® NINITWABA W) UAL » 1UNTLAIHIAVINEIGY

4

. . =§ 1 < ' { 1 [
( logarithmic paper ) FINWADA 1ALISAI Type Curve A15197 2.3 HAAIAIANUTUNUS

' o @ o 2] J [ 2 o o
senin W) wag u dmsuiliwdead drawdown hy-h fu 7/ Tunszauiaveniigs
2 ' Y = g 2 o @
Fauismna Idmilonulu Type Curve T 1d010MsWa0A h - h taz ”/ wihldinudy

o o o 2
Type Curve Q81U x-y Y9I HNIaDIUIUNULAZUGUNS YD hy-h LB r/ Yuaq
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adaa U

A 9/ 1 9 A 4 @ @ T LY P

“50 919 421 919z 1AgANNAANUAY Type  Curve U1edulAUINNYATE NI 80
8 v
. o ' = 1

Method of Superposition Juasuse llfedongalaqnldaundinldsfigaves b, - h uaz
r2 Y ' A A d’lv 3 r2 g 3 o
/ WIBgUN Type Curve 9INgANGONTIBIUAWOL hy-h, / W) 1z u 9InHUNN
I y { @ o ' ¥
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MINN 2.3.

Y] Y] o 1
ANUFAUNUTIENING W) 1% u (After Wenzel)

N 1.0 2.0 3.0 4.0 5.0 6.0 R 8.0 9.0
Nx0.} 00000:7 0.001le4  0.0086 0.6249 00489 Q0.0784 0,111 0146  0.183
Nxl.0 0.219 0.560 0.829 1.04 122 1.37 .31 1.62 1,73
Nxi0.0 1.82 247 2.86 i3 3.35 3.53 3.69 3.62 3.93
Nx10° 4.04 4,73 5.13 542 5.64 522 5.98 6,11 6.23
NX193 6.33 7.02 7.43 772 7.94 5.12 8.28 841 9,53
Nx10' 8.63 9.33 9.73 10.00 0.2 1504 10.6 10.7 1.8
NXIOS 10.¢ 11.6 12,0 123 1235 127 2.9 13.0 13.1
Nxi¢* 13.2 12.9 14.3 14.6 i4.8 1%.0 15.2 153 15.4
NXIOE 154 16.2 166 16.9 3.2 173 17.A5 i7.6 17.7
Nx10° 17.8 18.5 18.9 19.2 9.5 19.6 19,8 19.2 2040
N};’lOg 20,1 20.8 21.2 214 21.8 21.9 22.1 222 223
Nx10'® 224 23.1 235 238 24.1 4.2 244 24.5 24.6
Nxi0© 248 254 258 261 264 265 267 268 269
leOu 271 277 28.2 164 28,7 28.8 29.0 29,1 293
Nx10® 294 300 305 307 310 311 313 314 316
Nxlo" 3.7 324 328 33,0 33.3 335 33.6 33,7 339
Nx10© 340 347 351 353 356 358 359 360 362

¥ 9
dmiudussuvesms sy iveyamsqunadoy dinel
1. 1M W() i1 hy- h 910915991900 W BoUaUUNsEa1Ns WAL Logarithmic
é dy =\ 1 g‘ =\ dy 1
scale cmﬂiMu%xngﬂiwﬂgwﬂswmaﬂ (Cone of depression)LiElﬂﬂﬁﬂu’ﬂ
Theis type curve E Non-equilibrium type curve
9 v
2. 1 Arszeztinan (drawdown, h,- k) uazﬁmmﬂﬁqmsquﬁﬁnﬁuﬁﬁu (t, Time
o o ' & A
after pumping) U UVBUAILUNTEAIHNTIHDAUHUNIS a8l Logarithmic scale
YUIALALIMI Type curve (319 2.21)
¥ 9 4
3. fhaszaunndisassnnemuny Tasldunusuiufununudwazunuueouy

9 ¥ T
uazweedaiidunsmnsaesmuiuldainuinigaiinazi 1d
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v 9 9
4. vunsivuAuaiindudy Tasnwnuasasunuusuuiuaasmionyala
& b A = dyl . b4
yanilsuwdunimniouunszaiuns iyl iSungaiian Match point aNIFUIEUID
2 . . ' & 4 v
1aI§UAIN Match point TUAafULAUYEINIIMNITDI FIINFARARLLNUUDY
} 4 b4 9
asineaeszilil sz dAeenuianun 4 mdaefiude W), k- 4, % ey ¢
A . A Ao ) 3 ¥ A A .ooa
A1351490 Match point 3zidanidwnua lvunla lunsaiiidon Match point 7
o L a o a o 3 1 4
Fumiadatuves W) =1 fu % =1 92911 M uaeimun ludude lazainiu
v d' 913: T o T d' - Y d'
5. 9081 7lane 4 a1 9 ldunuar luaunsi 2.15 wag 2.16 Muday lasinis

= ~ 3 Vv 9 & ]
UNUN W(u) lag ho- h hluﬁﬂJﬂ’]i“V] 2.17 ﬂﬁ]zllﬂﬂ'] T 990U 1T U AN A Lo

a1 7 7la” nousziiltunuiluaunis (2.16) azdeanilasmain 1o Wi »
1 ] 1 g a I~ ] @ 1 o’: 1
waza t MnvvendunAliiduntieTuteu Taenidae 1,440 MpuuNUAT
= =] '
T,u uag t (days) luaumsi (2.16) Naz 1aan S,

v
A Y %

T @ o vy
Gl.uﬂim“ﬂllellﬂﬂal,aﬂ'ﬁﬁ] ho- h Gluuammmmimﬂmﬂummga ho- hiag t Y93
3 g 9 J 1 o @ @ @
LmagﬂﬂﬂﬁlZWﬂ\illﬂﬂL%EJ‘L!ﬂ5']wﬂlﬂﬁllﬁazﬁﬂuagﬂ']ﬂ'ﬁﬂ'lﬁﬂﬂ Type curve Gluaﬂﬂﬂ;xtﬁﬂmu

a oo ¥ 1
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u
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2.1.14.3. 5% Chow

o =Y A 1 ' o . . QA .
Chow AtiuauaisnsFaliden feludesri1 Curve flitting #9733 Theis uag
o At 9 v 9 o v 1 9 3 ] v ad k4 a )
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° b4 a s i 1 { 1 a
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naanInsuIMsguIh fin1swasansseni1e by-h wag t luns v semilog AA199A1IT
a g vyl A & v 1 P A A 4
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uwannsiitduelag Chow fauanslugld drearadionsiual W) vaz u Al

o ' 3 ~ 1 Y o 1 4 ~
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2.1.15. YoUIYAVBIFUAUGIIN HaZMIMIANUIVEIVELIVA (Aquifer boundaries

and locating the boundaries)

a I'4 :’ 1 o
A15A512HN15 navesiiuiaiasenq  veuiaialaenaliludleg

E4
a 1

b4 b4
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o

b4 r 3
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( Hydrogeologic boundaries ) ﬁﬁWﬁﬂJ 2 dszan nanfe (1) YVoUlANUYN (Barrier boundary)
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< o oo A : 2
gao1aziugunuiontimhdudnlden uag (2) vorwaliii (Recharge boundary) &4
:‘ T :, ) d'v oy 9 o 3 =Y 9/ °y [] :’ d' 3 =Y 9 :’ d'd
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b4 T b4 b4 b4
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T E4 ¥y 3

Time-drawdown V03U lusuruduihniiveuwanidolssnnuuisuasuy Semi-
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Perennial

/ stream Ground surface
Y =% %

Discharging well ~
N,

//A, //.' .‘ VI, //;"///'.
— Impermeable
1
(a)
Zero drawdown Q

boundary e
Recharging
image well

- \
) i Buildup component ~
Discharging of image well «e \\ i

real well \

Drawdown
component
of real yveli

O 7
i

2 G 7 Z e, 7
_ i . _ Impermeab

Aquifer thickness hg shouid be
very large compared to resultant
drawdown near real well.

{b)

] ¥ [ ¥ ]
510 2.25. nsdimsguihniniefinizeglndvenwalih @) uagmsldeuvedrass i

y 3

¥ v
Samwyaemaasmieuluguiuduiin lulveuws (b) (310 Todd, 1980)
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e )

Discharging we!l\

Ground surface -
T e
v /""/}' // i
G oee ot ([ff Z
7

water level 1
g

: »’/f/’ impermeable

/ boundary

oy

A
o

Average or effective position
of line of zero flow

(a)
Orawdown component Drawdown component
of image well of real well
Discharging Q \ @ Discharging
A image well

real well
\ T Nenpumpin

Aguies Muckness ky should be very Rrgh compared
o resultant drawdown near real well

d' ~ :’ ) A 1 v g 3‘ 1 A o v
31 2.26. nsdimsguihandenmizeglndveuaiuii (a) wazmsldtesuiedaesla

a 4 = 3 = Vv 3;1' Tt
mm‘w%aﬂwamszﬂuauiu‘vuﬂuquum"lumamﬂm (b) (919 Todd, 1980)
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Drawdown

1 10 102 103 104 105
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Fig. 11.18. Hand-drawn map of trarsmussivity.
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13190 4.1. ueasdulseansannuiyesuvesdinys K WewSeuieududs Q/s soude

BIGIATES

K Q/s Log(Q/s) 1/(Q/s) Q/s)?
K Pearson Kok Kk : "
Correlation 1 .865(**) 491(**) 066 | .681(**)
Sig. (2-tailed) . .000 .000 .139 .000
N 500 500 500 500 500
Q/s Pearson ok KK ) -
Correlation .865(**) 1 481(**) 063 | .894(**)
Sig. (2-tailed) .000 ; .000 .159 .000
N 500 500 500 500 500
Log(Q/s) Pearson } - *x
Correlation 491(**) 481(**) 1 S528(%*) | .276(**)
Sig. (2-tailed) .000 .000 . .000 .000
N 500 500 500 500 500

1/(Q/s) Pearson _ _ R Hok -
Correlation .066 .063 .528(**) 1 .026
Sig. (2-tailed) 139 .159 .000 . .555
N 500 500 500 500 500

(Q/s)? Pearson *k "o Kk )

Correlation .681(**) .894(**) 276(**) .026 1
Sig. (2-tailed) .000 .000 .000 .555 .
N 500 500 500 500 500

A13190 4.2. uaasmdulseEnsaanuiresiuvesdns log K onSeuouduls Qs

sawdenffougl
LogK Q/s Log(Q/s) (Q/s)? 1/(Q/s)
LogK Pearson ok Kk % _ ok
Correlation 1 A464(**%) | .966(**) | .253(**) | -.490(**)
Sig. (2-tailed) . .000 .000 .000 .000
N 500 500 500 500 500
Q/s Pearson _
Correlation 464(**) 1 A81(**%) | .894(**) .063
Sig. (2-tailed) .000 . .000 .000 .159
N 500 500 500 500 500
Log(Q/s) Pearson - *x Kk ) -~
Correlation .966(**) 481(**) 1 276(%%) | -.528(**)
Sig. (2-tailed) .000 .000 . .000 .000
N 500 500 500 500 500
(Q/s)? Pearson * )
Correlation .253(**) .894(**) | 276(%%) 1 .026
Sig. (2-tailed) .000 .000 .000 . .555
N 500 500 500 500 500
1/(Q/s) Pearson ) _ _ % _
Correlation .490(**) 063 | -.528(**) .026 1
Sig. (2-tailed) .000 .159 .000 .555 .
N 500 500 500 500 500
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A15197 4.3. yaasmduilszansaanuweiiuvesdiuys /K lonfSsuieudns Qs

saudehnffeugy
1/K Qs Log(Q/s) (Q/s)? 1/(Q/s)
1/K Pearson } _ - ) ok
Correlation 1 060 | -.497(**) 025 | .914(**)
Sig. (2-tailed) . .183 .000 577 .000
N 500 500 500 500 500
Q/s Pearson _ - % ;
Correlation .060 1 AB1(%%) | .894(**) .063
Sig. (2-tailed) .183 ) .000 .000 .159
N 500 500 500 500 500
Lo S Pearson
9(Qs) Corteltion -497(%%) | .481(*¥) 1| .276(**) | -528(*%)
Sig. (2-tailed) .000 .000 . .000 .000
N 500 500 500 500 500
(Q/s)? Pearson ) % % _
Correlation 025 | .894(**) |  .276(**) 1 .026
Sig. (2-tailed) .577 .000 .000 ) .555
N 500 500 500 500 500
1/(Q/s) Pearson *x - _ *k -
Correlation .914(**) 063 | -.528(**) .026 1
Sig. (2-tailed) .000 .159 .000 .555 )
N 500 500 500 500 500

H L] -7 =% Qd ¥ 3 Q'I Q 4 =4 y=13 L2
3190 44, uaasnduilszAnsaanudeiuvesdintls K Wenwssufeudws Qs

sdeifeugy
K? Qs Log(Q/s) 1/(Q/s) (Q/s)?
K? Pearson % % ) ok
Correlation 1 818(**) .329(**) .035 TJ73(**)
Sig. (2-tailed) . .000 .000 437 .000
N 500 500 500 500 500
Q/s Pearson )
Correlation .818(*¥) 1 A481(**) .063 .894(**)
Sig. (2-tailed) .000 . .000 .159 .000
N 500 500 500 500 500
Log(Q/s) Pearson Kok *K _ %k "
Correlation .329(*%) A481(%*) 1 .528(**) .276(*%*)
Sig. (2-tailed) .000 .000 . .000 .000
N 500 500 500 500 500
1/(Q/s) Pearson _ _ _ % _
Correlation .035 | .063 .528(**) 1 .026
Sig. (2-tailed) 437 .159 .000 . .555
N 500 500 500 500 500
Q/s)? Pearson - K " _
Correlation TJ73(%%) .894(*%) ,276(**) .026 1
Sig. (2-tailed) .000 .000 .000 .555 .
N 500 500 500 500 500
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4.3. ’Jlﬂi13ﬂl@81&1ﬂlﬂlﬂ~iﬂ'ﬂﬂ‘liﬂﬂﬂﬂﬂ

43.1. MIUANIZY K - (Q/s)

ﬂ‘li‘Nﬁ 4.5. LAA9IM15 1N Variables Entered/Removed

Variables Enteredeembved(a)

Variables | Variables

Model | Entered Removed Method

Stepwise
(Criteria:
Probabilit
y-of-F-to-
enter <=
Qrs) .
.050,

Probabilit
y-of-F-to-

remove

>=,100).

a Dependent Variable: K

i . A& g a
91NA5199 4.5. A8 M1519 Variables Entered/Removed &auaasliifiuIsnig

=) @ a kY P A; Yo . @ = = =
Gluﬂ'lilﬁ’ﬂﬂ@]’)uﬂi@ﬁ‘izL‘U']ﬁﬂJﬂ']‘iﬂﬂﬂ’t’]fJ miu‘nu“l,mﬁ Stepwise uazmuﬂsaﬁszﬂgmaaﬂ

Ao (Q/s)
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M3197 4.6. LLEAIN1519 Model Summary

Model Summary(b)

S Change Statistics g

oz % % ) B 2 2

3] 2 5 | = S o =
e = ~ < o

o 17 < g o a0 o >

> 12555138 5| 2| g% 2 2

~ < g m 2 & ) o o = 6 g

n R~ (]

1 942(a) | .888 .888 .11439 .888 | 381145 1 481 .000 1.896

a Predictors: (Constant), Q/s

b Dependent Variable: K

~ 1Y v o o 1
910A15797 4.6. 1D A1319 Model Summary LEAILAUANUFURUTISHI
aawsaw waz dwilsdasy Taelinl Adjusted R = 0.888 130 88.8% 1u10da A1 K #114910

msineluuaazya Jlemalndifesduain 1dainmsnaaouess 88.8%

. g Vo ¥ A1 o 4
Durbin-Watson = 1.896 1dua1niglunisasrngaudon lanndulsvisans

I~ =y a ] z:'zsyl ] [ 1 4
Wudasziuniolyd 1undia1 Durbin-Watson = 1.896 aglugae 1.5-2.5 Jeazlldinseu’ly

lﬂ' T o 3 Ll = L Q’J’ =
fndualsiegiludaseiu duduese
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M3199 4.7. LEAIAN51S Anova

ANOVA(D)
Mode Sum of
Squares Df Mean Square F Sig.
1 Regression 49.875 1 498751 3811.454 .000(a)
Residual 6.294 481 .013
Total 56.170 482

a Predictors: (Constant), Q

b Dependent Variable: K

1 v @ ¥ @
f‘l]']ﬂﬁ'li'l\?ﬁ 4.7. fd]?) #f1319 ANOVA L‘ﬂuﬂ’liﬁi?%ﬁﬂﬂﬂ?’luﬁuwu‘ﬁizﬁﬁn\iﬂﬁl

=\ Qr Q Qr { d’l A 1 T =} 1]
wilsdasgnndanudsay Tufdl Sig. = 0.000 Ferloond1 0.05 uaasd (Qfs) linane K

M13197 4.8. LAAIAT5 1 Coefficients

Coefficients(a)
Unstandardized | Standardized Collinearity
Model Coefficients Coefficients Statistics
Std. t Sig.
B Error Beta Tolerance VIF
(Constant) 0.016 0.006 2.841 .005
Q/s 0.171 0.003 942 | 61.737 .000 1.000 1.000

a Dependent Variable: K

{ [~ o as o [] Qs

1NA15199 4.8. A A1 Coefficients WUNTATIVADVANUTURUTIZU A0S

=y ar 3 =Y 9 ar T cb d'dy 1 é

dasziudmYsdaszAIei el Taga1nan Tolerance  B91UNHUAT Tolerance = 1.000 &3

'V o a 1 Y] (= w. 9 o o d' d'dydw =N =1 LY

wutgauNenlsdaszuaaza lulanudunusou wissnnlunfitalnlsdassinesda
o ~ A Y] AN YA
Peafgniieninaunsonnos uazaumsn lafo

K=10.016 + 0.171 (Q/s)
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ﬂ]ﬂ»ﬁﬁ 4.9, LLTAIN1519 Residuals Statistics

Residuals Statistics(a)
Minimum | Maximum Mean Std. Deviation
Predicted Value .0162 3.3639 1575 32168 483
Residual -.6098 7433 .0000 .11427 483
Std. Predicted Value -.439 9.968 .000 1.000 483
Std. Residual -5.331 6.498 .000 .999 483
a Dependent Variable: K
Histogram
Dependent Variable: K
300
200
100 §
g Std. Dev = 1.00
3 Mean = 0.00
g o) N = 483.00
o T B D, e 0 P Ty Y Ty B %
Regression Standardized Residual

JUN 4.1. uarmsnsimsusnussnudvesdeya

~ - . X [ ) A )
i]']ﬂglh/] 4.1. Ao n51 Histogram 1‘51uﬂ15ﬂ§’Ji]ﬁﬁ]‘]J’J']ﬂ']ﬂﬁ']ﬂLﬂﬂﬂuiJﬂ']S

a A v é d'dy = é T 1 d'l =
LL‘BﬂLL%\‘]LL‘]J‘]J'lJﬂﬂﬁSi’)]lﬂJ cm“luﬂuﬂsw\lummaumm PINUIANUITATAIAUATBUUNIT

LNLIIVULNG
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Normal P-P Plot of Regression Standardi
Dependent Variable: K

1.00

Expected Cum Prob

Observed Cum Prob

gﬂﬁ 4.2, UdA3915190 5N P-P Plot of Regression Standardized Residual

iﬂﬂg’ﬂﬁ 4.2. 99 1519 P-P Plot of Regression Standardized Residual 19 1uns
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msuanuaauuy g

Scatterplot
Dependent Variable: K

ob
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5
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Regression Standardized Predicted Value
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193 MK fnnga | MK fideoga | MK mae | Swaunqy

less than 5 m. 1.09E+01 8.87E-07 | 3.11E-03 174

5-10 m. 4.51E+00 5.34E-07 | 1.55E-03 224
10-20 m. 4.04E+00 1.84E-06 | 2.73E-03 68
20-30 m. 8.25E-02 4.95E-06 | 6.39E-04 10
30-50 m. 4.43E-01 3.34E-04 | 1.22E-02 16
50-100 m. 2.51E+00 6.51E-05 | 1.28E-02 9
more than 100 m. 3.73E-03 1.42E-04 | 7.28E-04 4
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Tandn MK fnga | a1k fidevga | MK wde | Suanumgu
0-20 m. 1.39E+00 1.43E-05 | 4.46E-03 33
20-40 m. 1.09E+01 1.84E-06 | 4.48E-03 166
40-60 m. 4.51E+00 1.60E-06 | 2.69E-03 137
60-80 m. 1.68E+00 1.69E-06 1.68E-03 108
80-100 m. 3.32E+00 5.34E-07 1.33E-03 32
more than 100 m. 1.41E+00 4.95E-06 2.64E-03 30
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Pumping Test Analysis Report
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project:

Mumber. mh772
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Lacstion:

' Fumcing Tast: Pumging Test 1
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Company Name
Contact info
Address

City, State/Province

Pumping Test Analysis Report

Praject: Project 51

Number: mh781
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Contact Info

Pumping Test Analysis Report
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Client:
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report
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Number, mh787
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Company Name Pumping Test Analysis Report

Contact Info Project Project 51
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Number: mh78¢
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Contact Info
Address
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City, State/Province

Pumping Test Analysis Report

Project Project 51

HNumber. mh792
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Pumping Test Analysis Report

Contact info Project  Project 51
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Contact info

Pumping Test Analysis Report

Praject: Project 51
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Contact info
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City, State/Province

PUMpIng Test Altalysls Report

Project: Project 51
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project: Project 51

Mumber. mhBzs

Client:
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Company Name Pumping Test Analysis Report

Contact Info Preject  Project 51

Address
City, State/Province -

Humber. mhg34
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project. Project 51

Number, mh83é
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I Fumeging Test

Fumping Test 1
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project  Project 51

Humber. mh838
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Company Name Pumping Test Analysis Report

Contact Info Project.  Project 51

Address
City, State/Province

Fumber; mhg4d
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Lecatiem I Fumcing Tasy Pumging Tast 1 Fumgping Wil 'Weli 1
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Anslysis Fadormad oy Hzw analysis 2 Anglysis Dete: £/2/200%8

1 10 100

3.00————r] e e —

1000

4,40

5.80

7.20-

Drawdown [m]

8.60-

10.00

Company Name Pumping Test Analysis Report

Contact Info Project  Project 51

Address
City, State/Province

Mumber: mh841

Client:

Locstisn: lF’umcing Tast Pumgping Test ¢

Tast Cendugied oy!

Analysis Pardormed oy New analysis 2

Aguifer Thidmess: $600 m Dizgrargs Rate: 7.2 im¥hi

Time [min]
1 10 100

1000

0.00 PR | L " P S S | ) s PN I SR S | : L

=

-

(V)
1

w
i
t

3.364

Drawdown [m]

4,48

5.60

W+114




Company Name
Contact info
Address

City, State/Province

Pumping Test Analysis Report

Project  Project 51

Number. h15857
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project: Project 51

Mumber h1571
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Lecstion:
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project: Project 51

Number: 1528

Client:

Loestion:

| Pumping Tast: Pumping Tast 1

Fumping Wall: Wil 1

Tast Conduds

Test Dste: 17572008
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Company Name
Contact info
Address

City, State/Province

Pumping Test Analysis Report

Project. Project 51

Number: tm267
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Locstisn:

I Fumging Tast Fumeging Test 1
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Company Name
Contact info
Address

City, State/Province

Pumping Test Analysis Report

Project: Project 51

Humber: ¥1123

Client:

Logatizn:

| Fumping Test Fumping Tast 1
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Contact info
Address

&=

City, State/Province

Pumping Test Analysis Report

Praject Project 51

Mumber: ¥1129

Client:

Locstiom

I Fumping Tast: Pumping Test 1

Fumping Well: wall 1

Tast Canduasd oyt

T=st Dater 2733008
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Contact info
Address

Company Name

City, State/Province

Pumping Test Analysis Report

Project. Project 51

Number: ma1020

Client:
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nalysis Datel 4°4/2308
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Anaiysis Report

Project Project 51

Numbear, dk265
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T=st Tonduasc oy
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Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project:  Project 51

rMumber. mx1000

Client

I Fumging Tast: Fumging Tast 1

Fumping ¥ell: W

Test Dete: 1472

Anslysis Parformed oy
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Pumping Test Analysis Report

Project.  Project®1

Number:
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Locstien: MA4EE Rancng

I Pumging Test: Pumgping Test 1
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Company Name
Contact info

Pumping Test Analysis Report

Project  Project 51

Af:ldress . Number. ma1135
City, State/Province
Client:
Lzcation: | Fumging Tast: Fumeing Tast |

T=s5t Conductes by

Anslysis Fardfz

Naw anslysis 2

Aguiter Thidiness: ¢ 00 m
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Company Name Pumping Test Analysis Report
Contact Info Project  Project 51
As!dress R Number: nc72
City, State/Province -
Client:
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Com pany Name Puniping Test Analysis Report

Contact info Praject Project 51
Afldress i RNumber: ntcd7
City, State/Province
Client:
Leocstion: I Fumgping Test: Pumping Test 1 Fumpeing Weil: Yzl 1
Tast Conguatsd by: Tast Dats
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Anuifzr Thidinzss: 4,00 m

1 10 100 1000
0.00 IS | L s M SR | ) ) PR M| P
4.00 *
—
E
" 8.00
c
3
_g *
5 12.00-
L
a] 3
R e L o o
16,00+
20.00
Company Name Pumping Test Analysis Report
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Client  h432
Lecstien: sstul | Fumging Tast: Fumging Test 1 Pumping Wall: Wall1
Test Condudad by Tast Dste: 167122008
Arslysis Parformed by: New soslysis 2 Anslysis Date: 47212808
Aguifer Thicgksess: 300 m Cischargs Rats: 22,82 inin:
Time [min]
1 10 100 1000
0.00 PR | 2 N MR S | L s PR P | M
14.00—\
—
£
—'28.00
c
S
(=3
3
5 42.00-
L
a)
56.00
70.00

W =125




Company Name
Contact Info
Address

City, State/Province

Pumping Test Analysis Report

Project  Project 51

MNumber:

Client.  mxZ8

Loeation: sstul

l Pumging Test Fumping Tast 1

Anslysis Ferformsd oy

Analysis Date: 472002

Aguifer Thidiness: 1220 m
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Pumping Test Analysis Report
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Number. tm113
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Company Name
Contact info
Address

City, State/Province

Pumping Test Analysis Report

Project: Project 51

Mumber. tm123

Client:

Fumping Tast Fumging Test 1

Fumping Weil: Well ¢

Test Dotz
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Hew snslysis 2

Analysis Date: 47472008

Bischasgs Rate: 4.5 {mih]

Time [min]

0.00

100
Lol

1000

4,00+

®

o

o
]

Drawdown [m]
-
g
o
T

16.00+

20.00

10 100 1000
0.00 . .| L L
4.00+
—
E
“ 8,00+
c
3
=]
=)
2 12.001 *
L
[a]
16.00
20.00
Company Name Pumping Test Analysis Report
Contact Info Project: Project 51
Agldress . Number: tm231
City, State/Province -
Client:
Loesticn: l Fumging Tast Pumping Test 1 Pumping Well: ¥l 1
Tast Condudsd by: Tast Date: 17272008
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Company Name Pumping Test Analysis Report

Contact info Project  Project 51
Afldress . Number
City, State/Province :
Client:  daz1
Locsticn: sursi I Fumging Tem Fumping Test 1 Fumeing Wall: wall 4

Test Catsr 16942008

Anglysis Datar /272003

Dischargs Bate: 18.8¢ [m¥h!
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Company Name
Contact Info
Address

Pumping Test Analysis Report

Froject  Project 51

. . Humber:
City, State/Province
Client:  dad460
Lozstion: = I Fumeing Tast Fumping Test 1 Fumging Well Wzl ¢

Test Conduass oyt
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Test Date: 1
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Contact Iinfo
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City, State/Province

Pumping Test Analysis Report

Project: Project 51

Mumber: da46

Client

Leocsticn: surst

| Fumging Tast: Pumping Tast 1

Fumping velly wel 1

Test Cznduass oy

Test Dete: 38/13008
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Company Name

Pumping Test Analysis Report

Contact Info Project Project 51

Address Number, da493

City, State/Province -
Client;

Lecstizm

| Fumging Tast Pumcing Test ?

Fumging Well: Wsli ¢

Haw =nslysis 2
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Company Name Pumping Test Analysis Report
Contact info Project  Project51
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