The well is located on the basalt slope at elevation of 520m. The well depth is 54m. ‘The = °
formation consists of loam (mud flow deposits) and strongly weathered basalt lava. From the
surface to 10m, it is composed of weathered mud flow deposits. Weakly consolidated weathered

basalt is found from the depth of 11m to 38m. Hard basalt underlies from the depth of 38m to -

54m. The basalt lava forms an aquifer, however, its productivity is not so high because of
weathering. Its groundwater level shows 20m below ground. surface It will drop to 29m in the
dry season.

(3} Groundwatet levels in the test wells

Groundwater levels were measured periodically during the dry season from December 1994 to
January 1995. The results of measurements are presented in Tables 4.2.1 (1) and 4.2:1 (2) and

Figures 4.2.3a and 4.2.3b. The followings are suggested from the observation of water levels:

a) . Groundwater levels of the test wells range from 4mto 21m.

b)  Inthe basalt slope of the Bo]aven Plateau. (C 44 49,5-84 100) it ranges from Sm to -
21m:

c) Groundwater levels in the erosion hill and plam are generally shallower than the basalt
slope. It ranges from 4m to 10m,
d) Groundwater levels have dechned durmg the above mentloned measurement perlod

The rate of decline 1s 0. 06m/day in the basalt slope ,while it shows 0. OZm/day in the erosion hill
and plain. The lowest groundwater levels in the dry season, which is mentioned prev1ously, was
estimated by rnultxplymg3 this rate to number of remammg days of the dry season '

4.3  Pumping Tests :
The pumping tests for 20 test wells were conducted b'y'nsing the submersible pump. The step
draw dowr, the constant discharge rate and the recovery tests were performed in order to obtaln

aqulfer constants.

(N | 'Structure of the-well-

The structure of the test well is illustrated in F1gures 4.3.1. The depth, screen position, natural

water level before pumping, fithology etc. are presented in Table 4.3.1. The average depth ofthe

test well is SOm, while the well depth was 180m in C-8 (B Houaxe), 25m in C-44 (B.T hongsaia) )
and 60m in S-84 (B. Beng). The well bore was cased Ly the 150mm diameter PVC or steel plpe'

with perforated screen. The annular space around the screen was filled with gravel
(2) - Method of pumping test -

(a) Step draw doWn test

The. step draw down test was eonducted at 4 steps in 2 hours interval. The step number and- _'
discharge rate were determined by using a maximum pumping raté estimated at preparatory
pumping. Two teams of the contractor carried out the pumping tests. They commenced the

work December 20, 1994 and finished January 25, 1995. (Plgule 4.3.2)
(b) Constant dtscharge rate test

s



“The continuous pumping test was conducted at a constant discharge rate for 24 hours afier the

step draw down test. The draw down curves are presented in Figure 4.3.3.

(c)  Recovery test

~ After the constant discharge rate test, pumping was stopped and the recovery of groundwater

level was measured for 12 hours. The water level recovery is shown in Figure 4.3.3.
(3)  Results of analysis
(a)  Jacob’s method

The drawdown (s) versus time (t) is plotted on the semi logarithrﬁic axis (Figure 4.3.3). The
linear relation betwcen (s) and (t) can be taken as os for onc logarithmic cycle. Then the

followmg cquatlons are derlvcd

01832Q S (4.1)

k=T/m 4.
-S=_2.25Tt0/l'2 I 4.3)

where, T:coeffi cient of transmissivity, Q: pumpmg rate, k: permeability cocfficient, m: aquifer
thickness , S storage coefficient, 4o: time at s=0 ,which can be obtdmed by cxtcndmg the line
“s-log t”, thc d1stancc ﬁom the pumping wcll - ' :

The results of analysis is shown in Table 4.3.2.

(b) Jacger’s method -

The drdw down (s) at the constant pumping rate (Q) in the qulfCI' of trdnbumssmty (T) and

. storatmty (8) canbe cxprev.sed as follows: ~ -

s=QW(u)/47z:T o o (4.4)
u=rzS_/4Tt" - (4.5)

whcrc W(u) is the well funchon

Expressmg thc draw down (s) dt time ty as sy, the drdw down (sNto) dt N times of tyis clcrwcd
by using Equanon (3.4) as follows: :

SNLY/S(t) =W(-}S/4Tntu)'/W(?ZS/4Tto) )
=W(u)/W(Nu)'. ' o (47)

: Thc r'mo of thc well functlon (Equdnon (4 7)) can bc obtamed by g,lvmg the dl’dW down at to cmd
Nto . .

:': Thc-results of aﬁqulsls;:'zi_rc shown in -Tfabl_(:_'4:1-'3.l'2_:.‘

B (©) - ;Hu_I_:ltl.lSh’S method (t-s curve method)

s



Considering the supplementary leakage through the aquitard, the Huntush’s method can be
applied for the analysis. This method was adopted to C-65,79 and S- 75 The results of analysis
are shown in Table 4.3.2.

(d)  Huntush-Jacob’s method (standard curve method)

This nsethod also considers the leakage and applied for the test wells at 11 villages (Figure t;
4.3.4). The results are presented in Table 4.3.2.

(e) Recovery method
The results of analysis are shown in Table 4.3.2.
(4) Summary of aquifef constants -

Table 4.3.2 presents the aquifer constants (Transmissivity (17, .Permeability (k) and Storativity
(S)) by method of analysis. The mean constant was calculated by using the results of analysis by
leakage method and recovery method. The mean aquifer constants of other test wells, which

were not analyzed by the leakage method, were calculated using all values obtained by other
methods of analysis. (Table 4.3.3)

The transmisswﬁy changes place to pldce rangmg from 0.8 m*/day to 1 500 mZ/day (Figure . -

- 4.3.4). It shows 1,500m”/day in B. Beng, 800m?*/day in B.Thongsala. Both of these villages are %
located on the basalt slope in the Bolaven Plateau. The lowest transmissivity was found at B. :
Hountai and Nongphai showing 0.8m%/day. In B. Nogkhe and B. Phonpha1 it shows

200m2/day, while it ranges from 1.5 to 40 1n2/day in other wliages

(5 Specific capacity

The specific capacity (Sc) is expression of the unit discharge per one meter draw down. The
productivity of the aquifer and the well can be easily evaluated from the specific capacity. It was
calculated by using the draw-down and the pumping rate at stabie conditions durmg the
pumping test. :

The hlghest specific capacity was found at B.Thongsala and B. Beng ranging from 1,700 to -
1,900 m*/day/m, while the lowest was 1 m’/day/m in B Nongpahi , 1/1,900 of the highest,
showing big regional difference. Rather high values were found at B. Nogkhe and B.Phonphai
showmg 128 and 165 mBIday/m respectwely The specific capacity of other test wells ranges 2.6
to 45 m'/day/m.. :

© Optimum Discha‘fge'

An optimum dlscharge rate of the test well was evaluated by using the step draw—down test data
(Table 4.3.6). Taking the critical water level found on the linear relatlon between the pumping
rate (Q) and the draw-down (s), the critical pumping rate can be determined (Figures 4.3.5). In
addition to this, a stable water level and a time for recovery during the pumping test were
- considered. An optimum dlscharge rate st calculated by multiplying the clraw-down to the
spectﬁc capacity. ' : :

-854-8



The results show that the 3,800 m /day of pumping is possﬂ)k: inn B.Beng and 1,700m’*/day in

B.Thongsala, The optimum pumping of more than 150m’/day is found at B.Nongkhe, B.Chong
and B.Phonphai, It ranges from 9 to 140m’/day in other 15 villages. The lowest optimum
discharge was found at B.Nongphai showing 9 m */day. This well may be dried up even if
discharged by a hand pump,

| (7)  Aquifer and hydraulic constants

The hydraulic constants by aquifer is presented in T able 4.3.4 and Figure 4.3.6. The Study Area
is geologically divided into 4 units: (1) Jurassic formations consisting of sandstone, red shale and
mudstone, (2) basalt in the Bolaven Platcau, (3) acidic tuff of Triassic age and (4) slate and
sandstone of Palcozoic age. Groundwater occurs mainly in the fracture of sandstone, basalt,
acidic tuff and slate.

(a)  Jurassic sandstom, red shale and mudstone (alternating beds)

The formation forms the bascment of the plain along the Mckong River and Sedon Rwer and
small hill.

0.78-219 m’/day’
1.59E-02-3.26E-5 cm/sec
0.04-0.7* *physically meaningless
Sc; 1.0-165 m3/day/m

(b)y - Basalt zonc R

The basalt lava volcamc ash and loam are dlbtnbutcd in the north and west of the Bolaven
Plateau.

0.74-1,500 m*/day.
7.76E-02-3.58E-5 cm/sec
0.1-0.8*

¢ 291900m /day/m

@ W

“The specific capacity value obtained at B. Beng and B.Thongsala ranges 1,700 to 1,900

m’/day/m. This formation intercalates two to three layers of basalt lava (autobrcccmtcd lava,

.vNg) . Other two wells show very small specific capacity ranging from 2.9 to 19.7 mr */day/m at
- B.Lak 21 and B.Hountai. The basalt in this area is strongly weathered and the weathered bed is

thick. The aquifer constants varics widely place to place in the basalt zone.

(cj Acidic tu'.ff of Triassi'c age

-Thls formatlon is dlstrlbuted in thc south the left bdnk of the Mekong Rwer of the Study Arca

and consists of acidic tuff (dacmc welded tuft)

T _ 3.04 m /day "
ko 147E-Od em/sec
o8t 0047
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Se: 4.6 m /day/m . .
Groundwater occurs in the fracture of rocks. The spcmf' c Cdpacny bccomcs hlghcr n thosc arca
where the faults and farcture are abundant,

{(d) . Palacozoic slate

This formation is distributed in the most southern part of the Study area, The formation is -

composcd of hard slate and sandstone partly intercalating calcarcous rocks, Groundwater *
occurs in the fracture,

T: 231 m¥/day
k: 9.53E-04 cm/sec
S: (.18
Sc: 37 m’/day/m
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LOG _FORMAT FIELD BOREHOLE LOG BOREHOLE NUMBER JiCA- 01 /20
PROJECT HAM ; A p AND_ SARAYAN PRQ PEOPLE'S DEMOCRATIC REPUBLIC
LOCATHON 82N HORGPHA FIELD BOOK NO. -4 '
PROVINGE  CHAMPASAK TOTAL DEPTH{m) 50.¢
DRILLING COMPANY SIAM TONE Co,.LTD. GROUND SURFACE ELEVATION(m) 115
RiG TYPE & NUMBER TOF-300 DATE BEGUN - 23112/
DRALLING METHGD Direct Rotary circulation DATE CWlETED /12794
Dawn The Hole Hammer (0.H.M) : :
FIELD PARTY UTAIRAAT STATIC. WATER LEVEL(B.L.S) Depth(m) |.  8.66] - 8.32 1.67
GEOLOGIST S.DHMORY After Soring Time - .
Date 30/12/° 944701784 p3/01/ 94
DEPTH §1ITHOLOGY LI THOLOGY. BESCARIPTION GEOPHYSICAL LOGGING . DRILL RATE T OKELL
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5] Sandstone.
i Dark Grayish Brown, Nedium Bacit
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El . 1Wurassic Sandstons) - Atoni 1
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13} ‘[Fine to Medjum. .
i " |Hard. [Gravat
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3] . Figure 4.3.1(1)
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FIELD BOREHOLE LOG .

BOREHOLE NUMBER JICA- 03 /20

[eloletelvtalstslalataleluteetnlolataloal sletaletatoalalofsinle

HOCV0GCRDGO0C0CO0GGON00A00A00DT0I

- {Graval, unconsad idited.

PR ROWA R AND SARAYAN PR 'S DEMOCRA REPLY
LOCATION BAN LoBY FIELD BOOK MO, ¢-16
PROVINCE  CHAMPASAK TOTAL DEPTH(m) 48
DRILLING COMPARY SIAM TONE Co,.LTD. GROUND SURFACE ELEVATION(m) 150
RiG TYPE & NUMBER TP-300 DATE BEGUN 19/ 12/'94
DRILLING METHOD . Direct Rotary circulation DATE COMPLETED 2212194 .
Down The Hole Hammer{D.H.M) s
FIELD PARTY UTAIRAAT ) STATIC WATER LEVEL(B.L.S) Depth (m} §.69 6.5 §.592
GEOLOGAST - 5. CHMORA After Boring Time )
’ : Date  [23/12/°84D4/03/°95R3/04/°95
DEPTH | LITHOLOGY LITHOLGGY DESCRIPTION GEQPHYS ICAL LOGGING DRILL RATE WELL
) " BP - ot Naiura) Gamms CONSTRUCT 10N
L, Regiasvivity .
. . _
(m) e I_m 1% ; 0 L:D . 0 ofm.r:é'(;n) " Casing, FIP’_V'C-

Clay with Gravel,
Loosed, Light to Medium Srown,
Gravel in some parts.

Laterite soil.Reddish Brown.

Conglomerate.

Pale Brown, semi-consor idated.
Grairs Dia. aboutl-2cm of Duarts.
very round, and medium sphericlty
, max. dia. dcm. poor matrix.
(Jurassic to Cretacsous)

Mudstons, Sandy shale. »
Dark Brown to Reddish Brown, hard
(Jurassic)

Medium Sandstone, gravel rich.

| ssEE=mmnsstone. bark brom. hard. .

L Sandstone,

Dark Brown, hard .

Dark grayish Brown, madivm to
fine graing, hard , |aminated.

43,0 o

W om —:oEn W L L B —

bR
Ceatralize ]

ton Plug |
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ROUKD

LOCATION - BAN THONGSALA " IFIELD BOOK NO. C-44
PROVINCE  CHAMPASAK TOTAL DEFTH(m 43.0
DRILLING COMPANY S1AM TONE Co,.LTD, * "|GROUND SURFACE ELEVATION(m) 220 . ..
RIG TYPE & NUMBER TOP-300 "[DATE BEGUN 187117794
ORILLING METHCD Direct Rutary circulation DATE COMPLETED 20/11/°94
: Down The Hole Hammer (0.H.W) ’ .
FLELD PARTY UTAIRAAT STATIC WATER LEVEL(B.L.S) Depthim} 7.18 8.21 8.8 .
GEOLOGLST 5.0HMOR1 After Boring Tims :
bate  PRI/11/794p2/12/'94)4/01/°95
DEPTH § LITHOLOGY L§ THOLGGY DESCRIPTION GEOPHYSICAL LOGGING DRILL RATE WEEL
' ' Resistivity  Neturl Gummne CONSTRUCTION
() o [T X g
m - 8P o pin. sing. 5"
I OME B M & W N M 40 .(D'”n I."m) a Cading. 87.F. v.c..
I Keathered Basalt. Brown, Parous.
23104 AT A
A A A A .
3% & & 2 PBasalt.lave flow. fox weathered, v
] § A& & A dbark gray to blulsh gray, hard. ting
§la {\‘ .'} R (Paleogens to Quaternary.) :
gla 4 a4
A A A A
N A A A
A A A A Back
a4 ﬁ ﬁ ﬁ Fillin
il :
3] : : : 2 ntonite | -
10— eal
ILT%"‘ Fractured. :
12§58 8 A : A5
13’ A 247 : :
A
4] rel B Basait. Gravel
15“\MMAAA huto-broccioted lava, high poreus e . [Pechios
Jy| LELLLLY. A = _
SLLLLLCLLL =
7] Basalt. Seiten
‘18 LLLWLW ¥aatherad : :
IQ*J—HT LLLLL N } i .
20_ LLLLLLLLL .ava flow gray colored. \ralizer]
oy s " -
Py (AARUNRNTY elhors puty]
23] MAMA Basalt, Auto-breccinted lava, e
24 P i . : N
25 Wudstons. . Bottoa Ply
26 Weathsred clayey layer.reddish
27 purpls coliared. (Jurassic).
28 - .
29 Sandy shals. .
30 Reddish purpls cofor, herd reck. .
Back. |
Filling

54-30

aE Figufé 431(4)




LOG_FORMAT

BOREHOLE NUMBER JICA- 05 /20

@
o

1‘“ lm l“’ IQ‘ !U| l'r‘ lm |M -

mXNMNNERSeathered Basaltic mud flow .
mEERNAS NG ey, 11t with Gravel,
Sxmms&EexiDark brown color, high piasticity.
NuRmNSEXR| (Neogane to Ouaternsry)
-

-s‘-tt-‘..l

--;-'K.'.

Y

iy Sl g ’

o

ﬁ.'ﬂll.--.

NO SARAYAN DEWAOCEA H 3!
LOCATION BAN LAK-21 FIELD BOOK M. C-49°
: PROVINGE  CHAMPASAK TOTAL DEPTHm 50.0
DRILLING COMPANY SIAW TONE Co,.LTD, CROUND SURFACE ELEVATIONGrY: -~ 442
RIG TYPE & HUMBER ToP-300° _ DATE BEGUN 15/11/'94
DAILLENG METHOD Direct Rotary circulation DATE COMPLETED 17701794
Down The Hole Hammer (D.H.M) :
FIELD PAATY UTAIRRAT o STATIC WATER LEVEL(R.L.S) | Depthim) 1n.2]  12.8]  14.68
GEOLOGIST S, OHMOR | hfter Boring Time
o Date  [7/11/°94)5/12/'9418/01/'94
DEPTH [ LITHOLOGY | LITHOLOGY DESCRIPTION . GEOFHYSICAL LOGGING DRILL RATE WeLL
5y Resiativity Natural Gamma CONSTRUCTION
bt lam sl
(m) ;LgA;p ® ow ow o8 ¢ o4 2 on (min/m)  |Casing. 5", P.V.¢.

g Wezthared' ¢lay.

High Weathered Basalt Lava.
Fackish brown celor,
ow strangth.

I\ Tl RN} s h .
>>>>_>>>i‘>>> -2 TR T e i S D e )r’-’J)-";—\' [ —

S Bem I FRIE BOOD BhoaDRE> hraannm Bhss [U——

s ape@DER BEON DRI BASRIESN BIIIESN 2003 nnay nane

Kieh €a Hedlun weatiered Basait.

1Bark brown color, low strengtl
in soma parts. :

am s >>>;->>? e >>>:> SR el e LY Sl Biem

1

SRLLLLLLLLE
LLLLLLLLL
1 ARASRARRE
1 HAANERARE
| (RAURRAREN
A IARAARNES

[RENRENE N§ b
1 (RANRAANES I
I [SRANRARAY
LLLELLLLL).
LLLiLLeiL

£ [RRNRARRANY
LLLLLLLLy

[REARNRRNA L
LLLLLELLL
LLLLLLLLL
4 (RAENARNNE
1 IAANARUNEY
eLLelteLyd
LLLLLLLLL
IAARANNNT
LLELLLLLE
A IRNRRNSANT§
JLLlLELLEL
LALLELLEL

High to Medium westhered basalt,
or wid flow deposits with
basaft boulder In some parts,
dark brom to brom calor,

0 10 20

- [Fravel
“|facking

£ljars pump

tralize

tox Plug|

e

"Figure 4.3.1(5)



LOG FORMAT _

| /20

FIELD BGREHQLE Lo6

BOREHOLE NUMBER JICA-

Reddlsh purpls, hard:

Fins to Medium grains.
Derk gray, hard,

PR AN ; RO D& CHA AND SARAYAN, PROV
LOCATION AN LAK-24 FIELD BOOK NG. C-65
PROVINCE  CHAMPASAK TOTAL DEPTHGW 50.0
DRILLING COMPANY SIAM TONE Co,.LTD. GROUND SURFACE ELEVAT10M(n} 100
RIG TYPE & NUMBER TOP-500 DATE BEGUN ) 09/01/°35
BRILLING METHOD Direct Rotary circulation DATE COMPLETED 10/01/°95
' Down The Hols Humeer (D.H.M} '
FIELD PARTY UTAIRAAT STATIC WATER LEVEL(B.L.9) flepthim) g.12 1.35) . 71.43
GEGLOGIST S, OHMORY After Boring Time :
' Date 14/01/'95§9/01/'9581/01/'95
DEPTH § LITHOLOGY L{THOLGGY DESCRIPTION GEOPHYSICAL LOGGING ORILL RATE ¥ELL
) S'g:.v Res i:ﬁ-fdi vi z ¥ Nntural f:;;nmn : CONSTRUCTION ‘
(e L e ' i ' (nin/m)  |fasing. 5B V.C.
_ !_4'o R L T T N R4 ) o
HEA : . £ Y 1
soft, yol lowish brown. i .. r - 1|
Laterite, : . . . [ - g 3
Reddish brown. I D D e b i
[ M
[
1
]
/| Sandstone. s
i Dark brown, medium grains.
i1 {Jurassicy -
12 o _
13
A
i3]
18,
17] T
I8}
131
201
2] ]
22
x| .
2 #udstone, Sandy shale. Q

sel

oxs puap |

’ . tralizer]

)

8432




{OCATION

DRILLING COMPANY
RIG TYPE & HUMBER
DRILLING METHOD

FIELD PARTY
GEOLOGIST

LOG FORMAT

FROVINCE

CHAMPASAX

~ STAW TONE Co,.LTD.
TOP-500
Direct Rotary cirvculation
fown The Hole Hammer (D.H.W)
UTAIRAAT
$ . OHMORE

AN ARAYAN PRO
FIELD BOOK N0,
TOTAL DEPTHCR)

DATE BEGWN
DATE COMPLETED

STATIC WATER LEVEL(B.L.)
After Boring

C-75
50.0

GROWD SIREACE ELEVATIONG 95

1/Q17'95
12/63/ 795

Deolth(m) 5.12 3.2 3.41
Time

Date

14/017'9509/01/°9581/01/'95

DEPTH | &1 THOLOGY

LITHOLOGY DESCRIPTION .

GEOPHYSICAL LOGGING

DRILL RATE WELL

©A{m)

SO0 g SO e S B

. SP
5 S0

.
[

Resistivily
=L

# % 1 ope & 0

Natural Gamms

CONSTRUCT [OX

s

28 40 Casing. 6. P.¥.C.

(min/m)
] 20 1

Fapdy olay. .
soft to semi-consolidated.
Yoltowish to reddish brown,
high piasticity.

Terrace deposits.
(Quaternary)

T [——

Hard shale. .
Dark reddish purple.
(Jurassie)

A o

il

Sandy shals. -
Reddish brown to grayish browm,
vary hard. high flssility.

calcareoys.

50 Om

s l long nozmal

short RormA

nt
uting

Back
Fidlip;

ntonjte |
oy ™Y DO,

" |Fferavel
‘JPacking

7§ DUR;

A [Fe ]

Ceptralizer

}_lﬂl Plug)

8433




BOREHQLE NUMBER JICA- 08 /20

LOG FORMAT FLELD BOﬂEHOLE'LOG
LOCATION BAN SMHANABOUk FIELD BOOK LI c '1'9‘
. PROVINCE  CHAMPASAK . |TOTAL DEFTHOTD 45,0
DRIELING COMPANY SIAM TONE Co,.L70.. GROUND SURFACE ELEVATION(m) 9%
RIG TYPE & NUMBER ToP-300 DATE BEGUN 15:_"01/'95
DRLLLING METHOD Direct Rotary circulation DATE COMPLETED 17/01/7°95
Down The Hole Hammer (0.H.M) : L
FIELD PARTY UTAIRAAT STATIC WATER LEVEL(B.L.S5) Depih(n) 1.5 7.63 7.8
GEGLOGEST 5. CHWCR Atter Boring Time
' ’ Date 19/04/"95p5/01/'9581/01/°85
DEPTH | LITHOLOGY { - LIVHOLOGY OESCRIPTION GEQPHYSICAL LOGGING DRILL BATE - WELL .
Resistivity Nutwal Garmms CONSTRUCTTON ) t
(m; . : . o m e o wl, (min/m)  Jesimmirrc
30 o0 ¥ o ! ?
B L —_— — ) .
| sandy clay.
Yeliowish bromn to kréy,anft,
high plasticlty, |
BRec|isn déposits. —_ ting|
(Quatermary) . N .
Bock
Fitlin
?:?_" Sandstone. . . 1mgute
3 “High weathered fine to vary f:m e - .
ey . - |sandstone. brown to dark greyish
1. {brown, )
2] {Jurassie) — 1.
1 ————— LI [
l=—--— Dark reddish purple. long normal @.1
E———=————"{sandstons |pterbeded in some . ?::;?na
parts, hard. . e i
1?_ {Jurassie) [ Es
. i
e 81 ’ ]
T T
pump)
. traiizer
) :
d Eaniy shaleh - . EEI
ark grayish green ,very hard _ F
high fissibitity. : m
49, Om,

Figure 43.1(8)
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LGG FORMAT FIELD BOREHOLE- LoG’ BOREHOLE NUMBER JICA- 09 120
RO “NAM ANL SARAYAN
LOCATION BAN IMESIVILAI F'IELD BOOK N0, ¢-33.
: PROVINCE  CHAMPASAK TOTAL DEPTH(®) 50.0
DRILLING COMPANY SIAM TONE Co..LTD. GROUND: SURFACE ELEVATIONGm) -5}
RiG TYPE & NUMBER T9P-500 DATE BEGUN 17/01/°95
DRILLING METHOD “Bireet Rotary clrcuiat;m DATE COWPLETED 19/01/785
: Down The Hole Hamer (0.H.H) '
FIELD PARTY UTALRAAT ) STATIC ¥ATER LEVEL(B.L.S) Depth (m} 10.18 9.46 9.34
GEOLOGHST $.OHMOR! After Boring Time
' Date _|+9/01/'95p6/01/°9580/01/°95
DEPTH | LETHOLOGY L1 THOLOGY DESCREPTION GEOPHYSICAL LOGGIKG DRILL RATE WELL
) : sp Reslstivity  Netural Gunna CONSTRUCTION
(m) ¢ 200 ;‘a‘u’ ? . 1?0 am 2?0 3?% EP’ZI) 20 D(min/m) ; Casing. S'.P._V.C.
1 Clay with fragment. I
2 ligh weathered slate. z
3 high piastlcity. soft, grayish 3§ '
{] brown calor. = i ] ating
5 (Permian to Carboniferous) ) 5 )
§ ' . [ : 5 o
7 3 1 o
| . _ u _ | 8 .
Ed State. f k] S ?';?;-m
10 low to middie westhersd , Jong norraal - 1k
1k vale gray to yellowish brown, L [E R
12 hard, phyblltie, _ a 12R-
13 (Permian to Carboniferous) — ¥
] : L 1
15 3late. N 15 Emn I;Dnitgj .
16 sitloeous and calcareous, hard, = " 1§ = ]
i7 dark blus to hisck color. : { sort normat : == [Gravel |
18 phylfitic. . : - 18 AR *|Pecking
18 flssurs rich, [ : 19 R
20 - - r w e .
21 . o [ ] nf@ = ;".t
2L calcite vein rich, 3 RiE == R
23 ) [ . 3 =
24 _ T e bt B
25 [ 5 B ,'*:
26 . r % B il
i dark tlus te black color, [ : a7 SCE]
2 vory hard, ) - + 28 P
28 o / F » [z B
B very hard, F = wpEm@m
3 bieck, : N s
o ¢ i - T f 0
3] 3 E el lons’ puap|
pY : . [ g g S, -
35 Fuult;palc'b'rém,weathured, I % [ = Czl‘iltnllizeri
3 S : -~ n 3 =
a quasts-vein rich, 7 B
38 e . %
39 vary hard in some parts, [ 2
40 Lo B |- i
41 n
42 . : 12
43 ! 3 >
1 - o i
45 . 5
T48 i =
47 - i
48 - = | . 1 48 ‘ -
W oo i M ks 7]
5]
" 52
53]
54)
55
56|
57
58,
59
60
. 6l R
ol Figure 4.3.1(9)
63 ~ Figure 43.1(9)
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LOG FORMAT 1 . ___F{ELD BOREHOLE LOG _ . | BoREHOLE N_Ul.lB'ER.JICA- 10 /20

PR AME .« QLD RA 0 CHAMPASAK AND -SARAVAK P AQ PEQP
LOCATION BAN HASENPHAN . [FEELD BOCK KO, ' -89
PROVINCE  CHAMPASAK - |TOTAL DEPTH(m) . 50.0
DRILLING COMPANY . SIAM YONE Co. . LTD. GROUND SURFACE ELEVATIONGR) 88
RIG TYPE & MUMBER TOP-500 o DATE BEGUN _ 13/01/°95
DRILLING METHOD " Dirsct Rotary circulation DATE COMPLETED 16/01/'95
Down The Hola Hammer(D.H.M} .
FIELD PARTY UTAIRAAT - [STATIC WATER LEVEL(B.L.S) Depth(m)|  5.42 s3] 5.29)
GEOLOGIST © S, OHMORI _ kfter Boring Time] .
: " Datel19/01/"95p6/01/"9530/01/ 95
DEPTH | LITHOLOGY |  LITHOLOGY DESCRIPTIQN GEQPRYSIEAL LOSGING DRILL RATE WELL -
SP Resistivity Natural Gamzna CONSTRUCTION
(m) - o to zo0 ¢ 0 "0 soe w0 0 (min/n)  [esiesemeic
T T 1 T - - Y 0 1 ]

lay, sift,

Vel lowish brown. soft,
Weathersd bed rock and eolian
ol depos i Ly,

fissured lang narinal

)
2

A s seldio turr. \
6123 23 25 25 [pacItic welded tuff,. ’
T|Z5 23 ZR 25 vark pinkish brown, ard, .
8] %%a’:ﬁ iow weathersd, _ .
S e
g 2;3255\: (Triassic)
=
=%

%

D

)
DY)

=
R
=z - -
BlZ=mER ;
== .
HIEE=E=E Gravel |
1= == )

o [Packing

%

RN

fidsured

)

L -h.nnnwm-.l -f i 2 - L6y ] .

D
RS

=
Z2
=
=
=
=
Iy
wEA
HEEER T -
B L
z|=Z=BmE"
S
BERERA f I
‘B L .
H|ZZmEE
1 =
BRI F - -

)%' o
»
)

EOIRNIEN )

tissured

)

Acidio tuff.

Dacitic welded tutf,

Greenish grey,white mottisd In
some parts, very hard.

DD )
AN ),

ST

H fissun.;d

S IR

I I S
IR Y
NI BN,

49 flssured

50.0n - I /

)
m

1)

b

o b Figare 431(10) |
- T o . —



L.0G . FORMAT : : © FIELD BOREHOLE L0G BOREHOLE NUMBER J1CA- 11 /20

LOCATION . BM HOUAYKAPHO FIELD BOOK M. : 54
FROVINCE  SARAVAN TOTAL DEPTHON C 450
DAILLING COMPANY SUAM TONE Co, LTD. B GROUND SURFACE FLEVATEOR(GR) 160
“|RIG TYPE & HUMBER TOP-300 DATE BEGUM 05/01/'45
ORILLING METHOD Diract Rotary circulation . DATE COMPLETED 08/01/7'95
Dows The Hole Hammer (0.H.W) :

FIELD PARTY ) UTAIRAAT ~ ' . - ISTATIC WATER LEVEL{(B.L.9) Depth (n) 13.52 8.5 8.87

GEOLOGIST . " S.CHMORI ' o  After Boring Time| 0.53027% .
' ' Datel08/01/ 551 8/81/ 9580/01/°95

DEPTH | LITHOLOGY LITHOLGGY DESCRIPTION ) . GEQPHYSLCAL LOGGING DRILL RATE WELL
r C . 5P Besistivity NaumlGmma’ CONSTRUCTEON
ol . mr -

e

P
™ a 20 o] (min/m)  [Cosing 5T, P.Y.C
8 58

{n) e B B 10

]

Sandstons. R
High weathered , fine to mediun :
sandstens, graylsh brown celor.
(Jurassic}

o |Sendstons.

. |Mediva grains, dark gray to gray B F N
10y -7 leolor sandstone, hard. i- o X 10 Lo
L v o s [Wurassich : e 3 1 I
2l - . . [ . ] 10 &= ‘
7 . ) - 1%
Id_ L . . . [ 14 R
F£:) R S e L 15 s
d1 = .

0,00~ T L0 o S0 00~
P A A T T

A

" [Packiez |

ey Fracture. ' . A :

“ IFracturs.

-- Calcareods , very hard.

Jfine to medium.

agtralizer]]

A

ki

(T |

tox Ply

d stone, sand_y shale;
edd|sh purpls, very hard.

5.0m

Figure 4.3.1(11)
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LOCATION

DRILL ING COMPANY
R1G TYPL & NUMBER
DRILLING METHOD

LOG FOAWAT
; BAN NONGSANC
PROVINCE  SARAVAN )
SiAM TORE Co,.LT0.
T0P-300

Direct Rotary circulation
Bown The Hols Hammer (0. H.N)

FIELD BOREHOLE L0G

GR CHANPALA

FIELD BOOK NO.
TOVAL DEPTH®

CATE BEGIN
DATE COMPLETED

STATIC WATER LEVEL(B.L.S)

GROUND SURFACE FLEYATIGNGR)

BOREHOLE NUMBER JICA- 12 /20

$-12
50.0
160
09/01/°95
12/017°95

" Depth{m} . 6.95 6.5 5.43

FitLD PARTY UTAIRAAT
GEGLOGLST . S.OHMER] After Boring Time
' Date)8/01/" 95§ 4/01/°9550/01/°95
PEPTR | LITHOLOGY LITHOLOGY DESCRIPTION  GEOPHYSICAE LOGGING DRILL RATE WEEL
. _SP Resiativity  NuwralGamma CONSTRUCTION
{m) L e ome wmoam 0 T e 8 (mi/e)  (esiengPC
- P g — 0w
Glay. L
fl1ight drown, high plastioity, -
saft,
@eathered Mudstone. | _?‘ T .
. ) '
¢ stone, sandy shaie. -
Reddish purpls, very hard. I ]
F=—-—i=s{Sandstone intsrbeded in sums I R r
(Jurassic)
lununurmll. . . 14
; 15 [cking
L 1w bl
A S 17
18 &=
i 19
_ Pt =
B I i [ 2l
short normel [ 22
[ 2% E
N " Ju
[ 25
. [ 25 |
I : 21

nrs EUIEI

(] -

|

H
- 3§ eptralizer]l ©
N 38 i
) 1
33
L 39
_______________ N ¢ 4
T af
] r 42
4 ) r 1
44 [sandstone. "‘S" __________ e r 4
45 Mediua grains, dark gray color, 5
46 hard. \\ [
47} {Jurassic) 1 i
48] . : __}g ________ r 148 E i
;g 50.0n g ol o Rlgl]
51 : .
52
54|
5
55
5
57
58]
59
0} :
6 L T
gg - Figure 43.1(12) |
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BOREHOLE NUMBER JICA- 13 /20

s0.om

LOCATLON BAN DOKMUANG FIELD BODK KO $-24
PROVINCE  SARAVAH TOTAL: DEPTH (m) 50.0
DRILLING COMPARY $148 TONE Co,.LTD. GROUMD SURFACE ELEVATION(m)
RIG TYPE & KUMBER TOP-500 DATE BEGUM 21012/
ORI LLING METHOD Divest Rotary circulation DATE COMPLETED 212194
fown The Hole Haamer (.H.M)
IF1ELD PARTY . UTAIRAAT ' STATIC WATER. LEVEL(B.L.S) Depth(m) 12.77) 30,24 10.3
GEOLOGIST - . OKWOR After Boring Time|-
: . ) Date(22/127'5480/12/ ' G4P3/01/'95
DEPTH [ LITHOLOGY | ~-LITHOLGGY DESCRIPTION GEQPHYSICAL LOGGING DRILL RATE WELL
: SP . Resistivity Matursl Gamma CONSTRUCTI0Y
50w . LI -
@ |, _ Zpw % omow o w2 a0 f] (min/m)  JessingERv.C
. — V- - T 4 28 40
1 Clay. . ) \ - 1 ’
2| | Ight brown, high plastieity, L
3 soft. - 3 et ]
of Terrace deposits. 14 tiag || .
§ {Quaternary} 5
§ E 5P
7 1
8 B .
B2 . | B e IRE
i . 10 Back ]
E *Tandstens. _ 1 EiLlin
). " Zilwonthored, dark grayish brown, 3 1=
13 Ifine to vedivm graine. | |77 [T 13
4 i . : "
15} Sandstons. : . 15 £
16} - - |1ow westhered, dark brownish gray, | |1
7y medium grains, hard. - 17
{Jursssic) 12 g
19
K R U I GRS TN A ] 20 B
E==—--1Wd stono, sandy shale. 21
Reddish purple, hard. [
3 (Jurassic) . 3 .
R 5 T N | N 1% w§ GO
b1 tenite
2% Gea)
. e
= R B T s N 28 E .
11 1sandstone. 29 fzl
“ tdark brownish gray. 30 [
" Inedium geaing, vory hard.” a
" durassie) | ! 3
S . 2 i—,llonynn;-mal i
/ K]
5 tralizer|
At ._..% 36 S
: ¥ =
3
L] i
4@ e
P 14 2 ]
derk bromish gray, 42
v |mediva gPaitis, very hard. 43 S
Hdurassic) REREEEEE R % N JSSDELE ISR i gy 4 ]
jarasio 1 mm
fine grains,” - 18
- 4
St wedion gralns, 0 0 L] beacapeaveediec oo 48
et gl s {s 5 )
50 B (Bottos Plug;

Figure 43.1(13)




L.OG FORMAT FIELD BOREHOLE LOG l BOREHOLE NUMBER JICA- 14 /20
AME . TH ROUNDYATES p AMD SARAVAN PROYINCES .LAD PFOPLE'S DFNOCRATIC AFPUBLIC
LOCATION BAN NONGHGONG FIELD BOOK NO. $-38
PROVINCE  SARAVAN TOTAL- DEPTH (=) 50.0
DRILLING COMPANY SIAM TONE Co, LTD. - [GROUND SURFACE ELEVATHOW(n) 140
RIG TYPE & NUMBER TOP-5¢0 DATE BEGIN 19/12/'54
DRILLING WETHOD Direct Rotary circulation DATE COMPLETED 20/12/'34
Bown The Hole Harmer (0. H. M) : .
FIELD PARTY UTAIRAAT STATIC WATER LEVEL(B.L.S) Depth (m} 6.81 6.95] - 5.33
GEOLOGISY S.OUMORT After Boring ' Time
Date[27/12/'94P9/01/ " 95R0/01/°95
DEPTH | LITHOLOGY LITHOLOGY DESCRIPTION . GEOPHYSICAL LOGGENG ORILL RATE WELL
: SP Resistivity NatuealGamma - CONSTRUCTTON
L) : )
() rele o e oo o T 40 0| (min/m)  [oasing s R.C
- 4 y i 0 W 40 .
1 Clay. 3 1
2 light brown, zedium plasticity, 23
3 soft, with sand. 3
) Weathered tandstane, 14
5 ' 5
3 - 6 F
7] - |Sandstone. . 1
8 * 7 {low weathered, dark brownish gray. 1sE
a] - . [fine to mediem greins, k]
1] {durassie) - 19
H] : i
12] ERLR:
13] 12
14} 14
15] 15 F
18] 16
17] I
18} 18 [
13 . 19
20 Mud stone, sandy shale. 0
21 Redd|sh purple, hard. . 1]
2 {durassic) 7%
23 . : 3
2] - |sandstons. - fu
25] " {dark brownish gray, 4]
26} . |medlus graias, very hard, 2 'crml
27 © [Gorassie) 4] IPacking
23 : 5 -
2] . 1
3 30 been |
a1 3
2] w2
33 3%
) &)
35 % _
35] 3% G SN
37 . . . an [6: tralizer|
I8 E========—x1udstons. reddish purple, hard, %
eV KL N :
i=———N Iy ol
41} ' |Sandstone. i ]
Er] -7 | dark brownish gray, 42 feen |
43 o |medlus gralns and some parts 8 E ;
4] fine grains, hard: # RED|
45 (Jurassic) [
46 ®
i 1 i 7
30 50. G 50 :
51 ) K
524
53
54
55
5
57]
58
5,
50
61] ) R
62 T Co :
o : Flgu_?e 4.3.1(14)
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LOG FORMAT l F1ELD BOREHOLE LOG ' "| BOREHOLE MUMBER JICA- 15 /20

PR AME % TH ROUNDEA Pl (R _CHAMPASAK AND SARAYA ! A
LOCATIGN BAN SAMIA ' FLELD BOOK ¥0. 5-50
PROVINCE - SARAVAN  |TOTAL DEPTHGR) . 50.0
DRELLING COMPANY S1AM TONE Co,.LTD. ) GROUND SURFACE ELEVATIONG) - 145
RIG TYPE-& NUMBER TOP-500 DATE BEGM 17/12/'%4
DRILLING METHOD Direct Rotary cireulation DATE COMPLETED 18/12/'94
down Tha tiols Hammer (D, H.N)
FIELD PARTY ) UTAIRAAY . STATIC WATER LEVEL(B.L.S) Depth{m| 6.5 5,98 6.84
GEOLCGIST . 5. CHMORI After Boring Time
- - B . Date[z3/12/' 9408701/ 953/01/°95
DEPTH | LITHOLGGY LITHOLOGY GESCRIPTEON GEQPHYSICAL LCGGING . DRILL RATE WELL
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LOG FORMAT

L S4-42

il NAR i A i
LGCATION BAN CHONG FIELD BOOK N0, 5-56
PROVINCE  SARAVAN TOTAL DEFTH(m} 50.0
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R1G TYPE & NUMBER ToP-500 . IDATE BEGLN 15/12/'94
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Down The Hole Hammer (0.H.W) : ' :
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LOG FORMAT

LOCATION

FIELD PARTY

BRILL NG COMPANY
RIG TYPE & NUMBER
DRILL NG METHOD

GECLOGIST .

SARAVAN

SIAM TONE Co,.LTD.

T0P-500

Direct Rotary circulation

Down The Hole Hammer (D,H.M)
UTAIRAAT .

S.HHCR |

PROVINCE

" FIELD BOREHOLE LOG

AK AN AYAN PR
“Fi£Lo sook Mo,

TOTAL DEPTHOR)
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DATE COMPLETED _ :

1
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50.0
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STATIC WATER LEVEL(B.L.9)

Depth(m

9,25
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o .
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2

Natursl Gamma
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DRILLING COMPARY
RIG TYPE & NUMBER
ORILLING METHOD

P

FIELD BOREHOLE LOG

N PRI

ROUN (R CHAMPASAK AND SAHAYA
BAR - HAKASAO ' |FIEED BOOK Mo
ROVINGE  SARAVAN TOTAL DEPTHGR)
SIAM TONE Co,.LTD. GHOUMD SURFACE ELEVATIONGe)
ToP-500 DATE 8EGUM
Birect Rotary circulation DATE COMPLETED

flown The Hola Hammer (D.H.M

BOREHOLE MUMBER JICA- 18 /20

$-75
53.0
194
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N2/

o Cley.
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FIELD PARTY . UTAIRAAT STATIC WATER LEVEL(B.L.S) Depth(m 4.200 . 4.36 4.62
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| BOREHOLE NUMBER JICA- 13 /20

_jweathered,

aathered, brown colur;

ray, raddish brown, porous,
fissured.
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=5
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ATREE AP e

> 2
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LOG_FORMAT

FIELD BOREHOLE LOG

BOREHOLE NUMBER_JICA- 20 /20

PROJECT NAME . THE STUDY OM GROUNDWATFR DFVELOPMENT FOR CHAMPASAK AND SARAVAN PAOYENCFS .1AG PFOPLE'S DEWOCRATIC REPURLIC
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gLcam High weathared, brewn.

LOCATION BAN HOUN-TA} FHELD BOOK NO. $-106
PROVINCE SARAVAN TOTAL DEPTH(m) 4.0
DRILLING COMPANY S1AM TONE o, .LTD, GROUND SURFACE ELEVATIONGn) 520
RIG TYPE & HUMBER TOP-500 JDATE BEGUN 211794
ORILLING METHCD Direct Rotary circulation DATE COMPLETED 5/12/'94
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) ; ' ST S T [ T T TR {min/m) Casipg, 5. P V.C.
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plasticity, seft. ¢iayey.
{Heogens to Quaternary)
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[ A
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Rl s

GG <
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Figure 432

Step Drawdown Test T-5 Curve
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5. DATABASE
On the occasion of establishing database system, careful consideration should be given to:

1) why a computerized database system is nccessary
2) how the databasc system is maintained and operated

In the case that numbers of wells cxceed several hundreds in a well inventory, sorting
capacity of personnel is not enough in comparison with cumphtcm " In general, computers
excced personnel regarding data proccssmg and data storage capacity in many ficlds, c.g.
hydmh)gy, meteorology, economy.  Therefore, the computerized database system is
indispensable for data processing and data storage. A computerized database is effective -
and helpful for handling muéh data. A well-organized database system is indispensable
for carrying out this study and will also be effective for utilizing the data in future studics.

The database system should be accurate as far as possible and be updated at any time.

Continuous efforts to correct and update various data arc indispensable for good
maintenance of the database system. A databasc manager should be appointed and

necessary fund should be secured for maintenance of the ddtabase system.” Otherwise, the - -
“database will be soon outdated.

- Expected users of the database will be:

1) Staff of the Water Supply Section of the NIHE
2) Provincial and district water engineers
3) Groundwater hydrologists of Ministries and foreign corporation agencies
~ 3) Planning and design engineers of Ministries and forcign corporation agencies

All of them are conwdercd to have some knowledge on computers and software

'appllcatlons e.g. Lotus 1 -2-3, EXCEL.

5.1. Database S_tructure :

The database system should handle and ﬁroc_éss‘ the fbll@iwing information;

1) _ Meteorological d{il:ti_i. '
2)" " Hydrological data
3 Well inventbry

_ 35_'_]__:7' |



4) Viliage inventory

5.1.1 Hardware Requirement

The database system runs on IBM PC/AT 4860DX2 with the following configuration

1) A memory size of 12 megabytes(MB) S A ' @
2)  One 3.5" floppy disk drive o S

3)  Ahard disk of 340 megabytes(MB)

4) A co-processor | ' '

5} With DOS 6.0

6) With Windows 3. 1

7

With a printer

.5.1.2 Software Requirement

" The system should be designed to be user-friendly and be developed: specially to hide the
complexity of its database's internal structures and procedures. Therefore, the most 3
famous spreadsheet software with database function is utilized, Lotus 1-2-3 or EXCEL. -

5.1.3 Subsystems

(1 Meteorology subsystem :
The mctcorology subsystem stores the monthly climatological data (tcmperature, lmnud]ty,
cvapomtmn,_wmd and precipitation) and the daily rainfall data as follows:

a) Temperature
-Mean tcmpcratﬁ_rc. :
- Mean maximum temperature
- -Mean minimum temperature - AR BTN N s
- Extreme high temperature
- Extreme low tem;ﬁératuré
b) Relative humidity
'~ Mean relative hu‘_r_riidity
- Extreme high relative huﬁidit)f

" - Extreme low relative humidity. o
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¢) Dew point
d) Evaporation
¢) Wind |
- - Direction
- Mean speed
" - Extreme high speed
fy Monthly precipitation
- Total
- Rainy days
- 24 hours' maximum
g) Annual precipitation
h) Daily precipitation

' The dll’cCtOI’lcS and files of the metcerologlcal subsystem and the file description are shown

in Table 5.1. The data file structures and coding instruction of the chmatology subsystem

are presented in Tables 52to5.5.

(2) Hydrology subsystem

~The hydrology subsystem contains the monthly and dally gauge helght‘; and river discharge

at the existing hydrologwal gauging stations. At the same time, the hydrology qubsyt;tcm
includes data of gauge heights and river discharge that will be obecrvcd in this study.

2) Gaﬁge height
b) Discharge

* The directories and files of the hydrological S.ub‘;'yﬂtcm and the file description are shown in

Table 5.6. The data file structures dnd coding mstructlon of the hydmlog,y %ubsy‘;tcm are’
pre‘;cntcd in Tablcs 571059 ' '

(3) Well inventory qubsystem :
Well inventory subsystcm should store data of both pubhc and private wells. Abandoned

: ~and inactive wclls are also included in the well inventory %ubﬁystcm ‘The well inventory
' qubsystcm contams data of groundwater lcvclmg whlch wxil be ub%rved in this study.

a) - Well mvcntory
b) Groundwater lcvclmg
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The directories and files of the well inventory subsystem and the file description are shown
in Table 5.10. The data file structures and coding 1n9truct10n of the wcll inventory
subsystem are prescnted in Tables 5.11 and 5.12.

(4) Water quality subsystem

The water quality subsystem should store data of both groundwater and river water,  The

water quality subsystem contains water quality data which were sampled and analyzed in -

the Study.

a) Sampled well(village) _
b) Sampled and reported dates
¢) Non-biological chemistry
d) Biological chemistry

The directories and files of the water quality subsystem and thc file descnptwn are shown
in Tablc S. 13.  The data file structures and coding InGt;qct_lon of the water quality
subsystcm are presented in Table 5.14.

(5) Viliage mventory subsystem .

The village inventory subsystem Sh()uld store data of both water supp!y and sanitary
condition, The village mvcntory data were based on the village survey for 200 v1lldgcs in
Champasak and Saldvcm Provinces that was carried out in the Study.

a) Village name and lbcation
b) Topography and geology
¢) Transportation
:d) Population
€ San.itary. condition
't)_ Health condition _
) Main agricultural products -
h) Main water sources

The directories and fllcs of the v1ilagc 1nvcntory subsystem and the ﬁle deecnptmn are

* shown in Table 5. 15 The data file structures and (,odmg mstructlon of the village
inventory qubsyetcm arc prcsented in Tablc 5.16.



- 5,2 Operation Manual . -

5.2.1 Introduction

This operation manual describes " Groundwater database " and operation and maintenance
of the groundwater database.

On the occasion of establishing database system, careful consideration should be given to:

1) why a computerized database system is necessary
2) how the database system is maintained and operated

(1) Necessity of the computerized database system

In the casc that numbers of wells exceed several hundreds in a well inventory, sorting
capacity of personnel is not enough in comparison with computers.  In gencral, computers
exceed personnel regarding data processing and data storage capacity in many fields, c.g.
hydrology, metcorology, economy.  Therefore, the computerized database system is
indispensable for data processing and data s_tordgc. - A computerized database is effective
and helpful for handling much data. A well-organized database system is indispensable for
carrying out this Study and will also be effective for utilizing the data in future studies.

(2) Operation and maintenance of the database system
The following operation will be required: '

1) Sorting out of the prescht wells and new wells
2) Judgment of whether new wells are permissible or not

The . datdbase system should be accurate as far as possible and be updated at any time.
Contmuous efforts . to correct and updatc various data arc indispensable for good
mamtenancc of .the database syqtcm A database manager- should be appointed and

- necessary fund should be secured for maintenance of the ddtdbaqe system. Otherwise, the

database will be soon outdated.
Expected users of thé database will be:
1) Staff of the Wdtcr Supply Scctmn of the NIHE

2) Provincial and d]‘i'[I'lCt water engineers

3 Groundwater hydroiogl*;ts of Mmlstrlcs and forclg,n corporatlon dgcncws

: SS_'-S



3) Planning and design engineers of Ministri¢s and foreign - corporation
agencies '

All of them are considered to have some knowledge on computers and softwarc
applications, e.g. Lotus 1-2-3, EXCEL. ' : ;
5.2.2. Database System ' - _ ¥
The database syStcm should handle and process the following information;
1)  Meteorological data
2}  Hydrological data
© 3)  Well inventory

4) Village inventory

(1) Hardware reqmrement
The database system runs on IBM PC/AT 486()DX2 with the followmg conﬁgumtmn

n A memory size of _12 megabytes(MB)

2)  One 3.5" floppy disk drive : _ SR @
3) - Ahard disk of 340 megabytes(MB) e

4) A co-processor |

5  With DOS 6.0

6)  With Windows 3.1

7y Witha printer' |

(2) Software reqmrement _ S S -
The system should be designied to be user-friendly and be dcve]oped specially to hide the
complexity of its database's _mte_rnal structures and procedures. - T_hercfore_ the most
" famous spfeadsheet software with databasc function is utilized, Lotus 1-2-3 or EXCEL.

(3) Subsystems _ o _ . -
1 Meteorolog)’ ‘iubsyetem . 3 e :
The meteorology subsystem stores the monthly cllmdtologlcal data (temperature
~ humidity, evaporation, wind, and precipitation) and the daily rdmfal_l data as follows:

a) Temperatirc

- Mean temperature
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- Mean maximum temperature
- Mcan minimum temperature
- Extreme high temperaturc
- Extreme low temperature

b) Relative humidity
-Mean relative humidity
- Extreme high relative humidity
- Extreme low relative hum1d1ty

c) Dew point

. d) Evaporation -
¢} Wind
- -Direction
-Mean speed
- - Extreme high speed
'f) Monthly precipitation
- Total
- Rainy days
- 24 hours' maximum
| g) Annual precipitation
h) Daily precipitation -

" The directories and files of the meteorological subsystem and the data description are
shown in Table 5.1.  ~The data file structures and coding instruction for the
-climatology subsystem are presented in Tables 5.2 to 5.5.

2) Hydrology subsystemn .
Thc hydrology subsystem contains the monthly and daily gauge heights and river

| _ dlscharge at the existing hydrologlcal gauging stations. At the same time, the
hydrology subsyqtem mcludcs data of gauge helghts and river dlschdrgc that w11] be -
observed in this study.

a) .Gauge height
b)) Discharge

The direc.toric'é and files of the hydrological subsy%tcm and the data description are
shown in Table 5.6. The data file structurcs and codmg instruction for the hydmlog,y
- 9ubsyqtem are prcsentcd in Idblcs 57t0S. 9

| 3) Well inventory subsyst_c_m S |
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well inventory subsystem should store data of both public and private wells,
Abandoned and inactive wells are also included in the well inventory subsystem.
The well inventory subsystem contains data of groundwater feveling which will be
abserved in this study.

é) Well inventory
b) Groundwater leveling

The directories and files of the well inventory subsystem and the data description are
~shown in Table 5.10. - The data file structures and coding instruction for the well
inventory subsystem are presented in Tables 5.11 and 5.12.

4) Water quality subsystem
The water quality subsystem should store data of both groundwatcr and river watcr.

The water quality subsystem contains water qudllty ddtd that were sampled dnd
analyzed in the Study.

a) Sampled well(village)

b) Sampled and reported dates
¢) Non-biological chemistry
d) Biological chemistry

The directories and files of the water quality subsystem ;md the data description are
shown in Table 5.13. The data file structures and codmg mstructlon for the water
quallty subsystemn arc presented in Table 5.14.

.5 Vlllage inventory subey%tem o
The village inventory subsystcm should store data of both water supply and sanitary
condition, The village inventory data were based on the village survey for 200
villages in Champasak and Salavan Provinces that was carricd_mi_t in the Pha_s_c' ITof =
the Study. | ' ' |

a) Village name and location
b) Topography and gculngy
¢) Transportation
d) Population :
e) Sanitary condition

~f) Health condition =
g} Main agricultural products -
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