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| [_'_ <. BIRGEES OF DIJCUSSION

e ——

BTN L.. cor Lﬁ“OL pahcnupﬂwqu 0 /O] AhD MR. TERUMI 1TJIEA- JICA ..

. .
T . %

UDY O“ IAT”R SUDPLY PROJECT TO THE LAOTIAN DISPLACED PERSO?S

, IN THB hIWGDO% OF THAILAN

~ﬂ‘rfcncqse to ‘the request nade by the Governmnnt of Thalland 'ﬁé'-
Gave ent of Japzz hds made the de¢ision teo. prov;ae a study on .
'*ter auppiy P:ogec: to the Laotian dzsplaced persons %n accordance

'wzyh Iaws and ‘coulations iv force im Japan.

Te Japan 1nternat10nal Coopcvatlon Abency (JICA) an off1c131

r
Lzency re5poﬁs1b1e for 1wp1ementat10n of techn1c31 cooperatlon
. ,1oora mes of the Government 6; Japan, ‘will Carry out th1s Study 1n"
close cooperatlo1 uxth Wlnlshry of . ijfﬁ;xa (o1}, ;
.: ;: . ._'—‘ Lt :n, [//_[-EULIO'L
1Y, S 073 OF HORY , ; o : -"J R

- -

2'2.01? The 3% ‘y alms at for“alpulng ‘the water supply plhn through .

FPRECEN

unlergTon di havér ‘exploit auzon in each camp of Nakhon Rhanon ‘
' _énd Fark Cnow resefec+ive1y in Kingdom of Ihalland. )

.
. e

- oy mdte

*+2,02 -The undLrground &3ter survey consxsts of the three steps as
L ot - a LT e e
:; follows-— L - '.,’-.a_ .'_'_' ..: . T ;:j'.’. ;-'.. -‘., _‘:-_ ' > - '-;T'_' UL

X, Preparat;on of an 1nceptlon report

z, Revxcw of the repo.t by the Phase III Survey Team
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13, Preparation of necessary equipmént and materials -

for field survey

1. Submission and explanation of the inception report

2. Collection of data

3. Field reconnaizance
4. Electrical exploration -

fS; Test Boring, 2 holes each camp .

-,

6., Eleotrical loggin 2, purplnv test, water quality
o test and etc. on above bored holes I

T Preparation and subnission of progress report - .

. A _ e
. Step 3 !
1. Technical Andlysis of underground water cbn&itidp .

2. _ Planning of underground water éxﬁloiiatiqn_fon

vater supply.‘
3 Préparation_?nd Submission-of study report

2.03 Réports: . - _ - . SN
incep:ion_ﬁepqrt (10 copies in English) will be prepared until
5 Fébfuéry 1982 and Progress Reports {10 copies in,English)
{11 be prepared and subnitted until 15 March 1982,  'Study
- TRepo*t (10 c0p1es in, Engllsh) will beé prepared and submxtted

wx“hln one month after field survey.

2.0&"Unde*tak ings of the Government of Thalland{';

S 1. Provzsion of Data ‘
,(1); Grqund Water Expioitatioﬁ o

v
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APPENDIX A - 3
iy A1) drilling data ip ana surroundinn arca of

‘the Nakhon Phenom Carp and Pck Chom Camp

'ii)'Hydrogiylogiéal'déta dn.existing wuells withip the
Nakhon Phanom Cahp and Pak:Chqm Camp - .
| ii{} Layout dﬁaéiﬁgs 6f'the both camps® fabi1éties f
2. Security Services f0r the Survey Team | ‘ |
i). Perpits/Licenses for free passage (p°rsonne1 and cargo)
§1) ,ecur1ty measures in the survey areas .
3. Local Inhabltants Agreement for Executzon of the work
i) Dr1111ng at site -
ii) T0pograph1ca3 survey
1ii) field 1nvest1gat1on on 1rrxgatzon and water supp]y
K 4 Arr«ﬁgﬂnont for Mobilization of Local Labourers
54 Preparatmon of Local Materials (Mater tanks, etc,)
6, Tax- exempt1on 1ntbe articles to be carried in and out of

Thailand for execution of the work.

2.05 Schedule:-
The survey in Thailand will be carried out forn 5 Febpuary

L to 15 “arch and from 18 Apr1] to 20 May 1682,

. . -.f -7 ) .‘ W | . _Q"M
{Lt.Col.Kamel Prachuabmoh) . . ‘(Mr.'Terum1 ‘.‘1m1) L
‘Daputy  Birector. _ o 5 D1rector

3 araticn Cfntrﬂ Tor uismaceu persons - Social vaelopment Cooperat1on Dcpartwent

Hinistry of Irterior E : _,dapan Internationa) COOperatIOn Agency(JICA)
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MINUTES OF DISCUSSION
o |
STUDY OF WATER SUPPLY PROJECT TO THE LAOTIAN
DISPLACED PERSONS IN THE KINGDOM OF THAILARD

APPENDIX A - 5

[; The Government of Japan sent a team (Team) from March 11 to March 16, 1982,

through thesdapan International Cooperation Agency (JICA), to tarry-out the

 additional study to the Study on Water Supply Project to the Laotian Displaced

persons in the Kingdom of Thailand. The meeting between the Ministry of

'InteriOr.(MOI) and Team was held on March 15, 1982,

Both sides agreed upon followings: _ |

1. The additional underground water sﬂryéy’inc}uding 2 holesitest.boring will

bé carried dut'at Nakhdh Phanom camp.

2. Due to technical difficiﬂties; the underground water survey inlfak Chom Camp
‘Wf21 be delay two months from original Schedule, |

3. Consequent]y,Schedule for additional work in Nakhon Phanom camp and for Pak

Chom Camp will be extended and adjourned accwrdzngly, as attached Tentative

"Work Schedule,

| ;/) ‘\}:C%ﬁ'lcw{%/—

(Mr, Pranai Suwanrath)

. Yukihisa Sakurada)

Chief, Forelgn Affairs Section, Deputy flead
Operation Centre fbr'DiSpIaced Persons, Second DeveIOpment survey Divisic
Ministry of Interior Bangkok 2, Thailand, $ocial Development Cooperation~

ﬂ’t-ﬁ(x{ ,/g‘) /?gb?' ~Department (JICA)
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APPENDIX B

TECHNICAL DATA

Geological Map of Thailand (S: lfi,ODO,GUO): o
Department of Mineral Resources, Ministry of National
Development, 1969

Hydrogeological Map of Northeastern Thailand (S: 1/500,000):
Department of Mineral Resources, Ministry of Industry, 1973

Climaéological Data of Thailand; 25 year-Peridd (1951—l975):
Meteorogical Department, Ministry of Communications

Electric Sounding'Method, Printed by Shokodo (in Japanese):
K. Simura (1965)

Pumping Test and Well Management, Printed by Shokode {in Japanese):
S. Yamamoto (1979)
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_ APPENDIX G

.

LIST OF COLLECTED DATA

1) Monthly and Annual Rainfall for the Period 1953-1980:
Meteorological Department, Ministry of Communications

2) Pumping Test Records (Well No.Ui8, 143, £116, U337):
Departmént of Mineral Resources

3) Water Analysis Report (Well No.D18, U9, U43, U116, U337):
Department of Mineral Resources

4) Weil Log (Well No.U43, u337):
Department of Mineral Resources

5) Standard of Drinking Water (The Ministry of Public Health No.61-1981):
- Ministry of Public Health

6) Daiiy,.Monthly.and Annual Rainfall in Nakhon Phanem (1975-1981):
Royal Irrigation Department

7) Water Balance'of'Sthong Reservoir:
Royal Irrigation Department

8) Topographical'Map'(Scale 1:50,000):
Royal Errigation Department

9) Plan of Nakhon Phanom Camp (Scale 1:2,000):
' Nakhon Phanom Camp Office

10) Plan of Nakhon Phanom Camp (Scale 1:3,000):
Nakhon Phanom Camp Office
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Our Ret. Re 0304/ Q77 RAMA VI STREET, BANG

. ‘ 12 spri2 1982 -
Mr,Ke-Xuwata ; 2 .p C
Japan Engingering Censultants Ce.,L

Ne.2-6 Okuts,2 Cheme,Shinjuku-Xu
Tekye,Japan,

Dcarsir’\

‘With fefereade (0 your réquest of '_'51 March 1982, Ref. 1;;;2245

APPENDIX D - 1

| DEPARTMENT OF SCIENCE SERVICE

KOX ¢

w2 are pleased 1o send you the followiag reporl on the water samplejs received 06 31 March 19‘32;.

Yours truly,

.

v

L’?{}‘g’-‘i"a’/-’i é» i
N L=

gund ¢

ST

/

.

)'Z‘-p-

Division of Chemistry | for fise AN Gc‘z;;i'ral

Tel. 817444 Ext, 02 T _
REFORT ON PHYSICAL AND CHEMICAL EXAMINATIONS
The r.cpon is valid for the received samgples oaly :
and is 6ol to be wsed fof advertising pur poses.
-Daep Weoll Water ‘ : .

Labotatoty Ne. ._ " Collected Trom : . . By _baic
X760 . J-g LOA CAHP, BAN the sender . 30Mar,8?
KT.761 J-2 . NAPOO, NAKEON L u
KT' ?62 J"} R PM@OH i} : "

KT,760 KT, 761

- Time
2,00 ym,
1430 e
2.30 pm.

. 1;?1*.1'62

Colour,in terms of Hazea waits.....oocoorovvenn..l.. 2088 than 5 1”5“"’-’151953“193 5
OdoUn v, s e aeb et e O SOOI SO ORUO AT e
Taste...n.. e b e b e et b bt et " ........ e SRS heeld
Turbidity, in terms of Silica scalei i 370 6'5 ......................... 3-0
pH value.......... e e et SBad Bed i, B.0.
Electrical conductivity at 20(‘ micromhos/em...... [T e e e
) ) : parts per mitlion o
Total solids. .l et AT [N 5352422
P P T S A OSSOSO SV ' '
Suspended sélidsj;.: ...... IR e ;
Dissolved  sobids. .vvooneoniinn, SO ‘
Total hardness, éxprci&@ as cakium carbonate................. 34 . .
Temporary bardacss,———- T —
Pecmaneat hardness, - do.
Residuat aikalinity, —da. 3
: Chlorides, expressed as chlorine......... b N PP USRS “‘ ................ -
. Chlorides, expressed as sodium cblogide.........vmmivreeerrenn. . '
| Saline amumenia, expressed a5 AMEOAIA ..ovvvvrorvevann.. ... UV 7% | 0
&buminoid ammoais, €apressed as 2mMAGBII............ RUUPRRIN.
': ‘Nitrates cxprc:sscd'al.é BILOLEN. cevrerrrerrnn. .

(#re, Lavana Vasvit)
Scientist 5
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DEPARTMENT OF SCIENCE SERVICE
RAMA VI STREET, BANGROK 4

Our Ref. No. 0304/ 12106

Hr. Ko-Ruwata ="
Japan Engineering (:onsultants Cos,Ltd
Nos 2-6, Okubo, 2.Chowe, shinjukuaku
Tokyo :

4 yay 1982

Dwar Sir,

Wuth reference to your request of 13 April 1982,  Ref. No.2349
we are pleased 1o send you the following report on the water samplefs received on 12 April 1982,
Yours lruly'

(‘l:= Uex Antask a1
Director, Divisioa ol Chemistyy

Division of Chemistry : for ﬁirector-ceneral
Tel, 847434 Ext. 02 g

REPORT ON PHYSICAL AND CHEMICAL EXAM]NATIONS

_ . ) The teport is Valsd for lhc rcccncd samplc;s ooly
Deep Well Water J-4 and is not to be used - for advertising pur poses.

Laboratory No. " Collected from - By Date " Time

KT.970 CAMP BAN-NA-PHO The ‘sender - -
NAKHON PHANOM : '

Tempo_rary bardncss_ —do.

'Pe'r_m;u:én.l hardness,~-— — do.

Residual alkatinity, -do.~ :

Chlorides, expressed as chlorine..... ccourmeneeereriorsrnn, e et e SRS S

Ch!ondcs eapressed as sodium chlotide...ooiviiiiiri S S TUTL ST | 451 .....

Free mdSa!me ammonia, expressed as ammonia ' - ORI | 9 ) I

Albumidoid ammonia, expressed as ammoma...: .............. ettt e e e 0.06..

Nitrates expusscd asm(rogco ....... e e, . DUROPOUROPPPTORES | 9.1 ¥ S

"mnr._es, exprcssed 3% muogen ........... . U TPSRE ' TR 07003

T T _ SOOI |13 § O

Lead | ... Eb et e ems e er et e e bbb et ettt n e et og e et nes T v, 92008
TATEENAC oo : RS r).q.t.,..f,w.mi.
SRR RERARP st s e e e e T AP S

(MrsiLavana Vasvit)
Seientist 5
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APPENDIX E

COLAMNAR SECTION

 bepth 43 Uil U3z B186

0m

‘Pale |- —]Pale — - =
ked | =] Reddish [ —-

5,60 |——1 Brgyn , T 4.00

10 . _ — I

— Dark — - - _ —

—— | Reddish| _"_| Brown { - _ —

——| Brown (= — gl T

20 o R it — g
pale | —- —=| - S

Reddish e S —

Brown — —] ] : T ——
to — : L R —

Brown T - T

30 i 30,5{— — 30.5}— —] -~

—- 38.7|
40 .

48.8 [

50

Clay Shale
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APPENDIX F.  DATA OF PUMPING TEST
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“:v2 'Data of Punping Tdst (I-No. 1), 23 Fed. 1982

_APPENDIX F - 1

Ef’f Tme aftet‘ fibé ‘a'!te::. Hat“‘r Dw-- 1 Radius - éilmpiﬁg : -"_’ . ‘
: _ﬁmf. ;::f::i . §r§g::§ ‘Level" jdﬁvn -'tlt‘:‘- :‘;f, V:{l K !t_.' Rate .k‘ie"i’a_l"ks. e
[ne ain sect € Gseed | | k' lsec) | (m) 's(m)d £ (o} Q(M’Isec} o e
{oss 00 ,‘50' 15.46 | 0 0.168 | - Puoping S:at"ted‘
5513 T 16,20 | 0.1 0.108 6x10" '
55 30 30 16,98 | 1,54 0.108 | 4xi07"
55 0 4% It 1769 | 2,23 0.108 | 2.667x107
56 00 60 18.26 | 2.82 0,108 | 2x107"
6 30 90 19,33, | 3.88. 6.108 | 1.333x10™"
51 00] 1o 20,255 | 4,813 0.108 | 1x107"
s 150 21,062 | 's.622 0.108 | 8x16-%
53 00 180 21.128 | 6.288 0.108 | 6.67x10"2
53 39 70’ 22,35 | 691 0.108 | 5.71x107*
5900 240 22.925 | 7.485 0. 1’05' x10-3
330 270 13,381 | 7.902 0.198 | &.44x10°%
W 00 300 2380 | 8.4 |0.108 | axio:®
L o0 360 24.647 § 9.207 0,108 | 3,33u10"% _
2 00 420, 25,305 { 9.865° 0103 2.esxi0) | N P t/eta
3 ® '&_-80, 2538 IO 1y Q‘,]:O_Sl_ 2553.(119'5 0.002806 ;- '-AD.OjO?OI'! e'/lsec
s 09 580 26.335 10943 0,108 | 2,2¢107} ' '
50010 600 - 1 26.833 [11.393 0.108 | 2x16-%
10 00| 900 28,482 | 13,062 0.108 | 1.33x107%
15 00f 1200 29.53. [14.06%0 " 0.108 | ixi6"* | 0.0025081
20 . 60 1500 | s0.088 118,528 ] 0.108 | Bxig-¥ '
15 06 1800 30,497 [ 15.057 0.108 | 6.6x16- | 0.0019903
35 oo 2800 30,30 | 15.260 0.i08 | sx16=" [ o.c0135
wos0l 2990 .0 |30.90 |is,as | o {0108 | sx107® ~ | Punping Stopped
$° 200 3020 0. {28,615 13.175 100.867 [2.0029 [0.108 | 3.9x10° '
s 200 080 90 | 28086 |10j626 | 38.222:1.53m |6.108 | 3.8x107¢
7 4 safl e 120 125,009 | 5.597 | as.917 fh.eisss fo.108 | 3.da0-t
| e 150 | 24,055 | a.615 [ 200935 [1.32083 6,108 | 3.8xi078
50| nw 180 | 20,187 | 2247 | 12601 [1.24578 [0.108 | Siaxio-t
8 20| 3200 SURM S FNTPY R TTS [T 238 [1.18297 Jo.108 | 3.7x10°¢
850 3230 20, {28,746 | 6,306 | 15.458 [1.18918 fol108 | 3.7x107F
8 20 360 20 {2n2 |57 | a2.004[1.0e1ss [0.108 | 3.6ni07F
@ sof 3290 [~ 30 | 20,593 | 5.4 [ 10,967 |1.08009 |0.108 | 3.exi67
0 50 3350 30 119,577°| 4.137 | 9,306 10.968763 | 0,105 | 3.$x107F
5150 3410 a0 [19.025 | 3.585 | 8119 [6.969053 [0i168 | 3:5k10-¢
52 50 3470 480 . [18.468 | 3.026° 1 2.239 [0.830098 |&L108 | 3140
53, 50 3330 550, | 18,038 | 2,598 | 6.537 {0.815318 [ 0,108 | 3307
s 50| 3390 600 [17.912 § 2202 | 5.983 [0.226819| 0 108 | 5.3x10-*
9 s0f  s90 w0 | 18,57 Lan| s, 321 [6.83568 0.108 | 3xid~*
5 4 so| 4150 100 L6368 [ o.dss | 3602 fo.gas0re |6, 108 2. 8xi0°¢
3 5 st90 | as06 [ 16.418| 6.678 | 2,593 |6.426107 | 0.208 | 2. bxi*
Woso} ais0 1860 [ 15955 { 0.518 | 2.661°|0.625045 |0.108 | 2.8x007"
% s 5300 | 2400 Jus,278 { 0.335: ) 2.246 |0.3514) fo.108 | 2.2x107"
50 3990 1 3000 f1s.692 | 6252 | 13, 0.296007 [ 0.308 [ 2xi0-¢ ¢ -
w50 6590 3600 [15.640 ] 0.2 | 1,831 [0.262688 [0.108 | 1.5xd0-t
B s 8350 3400 | 15567 [ 0.12 | 155 [o.imadsafo,10e | 1iaxdo-t
30| 10190 1260 . | 15.512 | b, on 1405 |0.150736 {0108 | 11 hkio*
1 se| 1190 9000 [ 15.503 | 0.063°| 1.332 [o.126308 0.108 1xlp~®
L
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Data of Pumping Test (J-No. 2}, & Mar. 1982

APPENDIX F - 2

.. I T
Remarks :

Time T;femp::s;et T;Th;ap?;;et ::::; g;:;_ s 1:.63: “:;ts g P;l:;::ng
SEaried Stopped ) el . Well i R
hr min sec| ¢ {sec) t {sec) {m} s(2) tfe v (a) Qén'/seed )
1355 00 ) 13.67 0 0.108 _ “Pusping Started_
15 s | 0.73 0.108 | 8x107"
' | 15.36 | 1.69 0.108 | Axlo™" -
’ 45 - = 0.108 | - -
i 50 16.64 1 2,97 0108 | axto=
9 18.21 | 4.5 0,108 | 1.333x167
120 Wi | s 0.108 | Ixte-*
150 20.20 | 6.53 0.108 | 8xio™}
150 2as | oras 0.108 | 6.667x10°
210 2.3 | 8.2 0:108 | sin4xio-
20 23.43 | 9.76 a.108 | sxi0-*
270 .27 |0.6 0108 | 44581078
300 25.12 | 11.45 0.106 {4xio™®
350 2649 [12.82 0.108 | 3.333510-3
420 27.67% | 14.605% 0.108 | 2.857x107°
430 2861 [14.9¢ 0.168 | 2.5x10"*
540 29,425 115,755 0.108 | 2.222x107° -
500 3011 [16.44 0.108 | 2x10°* 0.00177 g N ;?&f,;’ﬁ??m
00 32.16 [18.49 6.108 | 1.333:0107%
1200 3380 |19.73 0.108 | 1xto™*
1500 3415 {20,445 0.108 | 8xto~%
1800 .84 |21.17 0.108 {6.667x107¢ |
) 2400 35.26 |21.57 0.108 | 5x10~* 0.00181 -
3000 35.377 [21.7 0.108 | 4x107¢ 0.00166
3600 36.255 120,585 0.108" | 3.333:107F | .
5500 O 133,530 |19.86 . 0.108 | 2.222x10-% | 0.00167 | Pumpicg Stopped
5415 15 | 32.645 {18,975 [361 2.558 | 0.108 |2.216x10-°
5630 1 | nse s hm 2.258 | 0.108 ) 2.21x10°"
5445 & 3o |1t fin 2.083 ] 0.168 | 2.206x10°%
$460 60 | 30,371 | 16,651 | 91 1939 | 0.163 | 2.198x1078
5490, 50 | 28.775 j15.105 | 81 1785 0.108 | 2.186:0"*
5520 120 fezr.n fises | es 1663 10,108 | 2.1%mi0
5550 156 | 25.935 f12.265 | 3 1.568 | 0.108 ] 2.167:107¢
5580 180 {2468 frton v e o0 {2amme
5610 no {23515 | 9.sas | 26,704 {1820 [6.108 | 2.139x107"
5640 20 | z2.37 | 8.7 2.5 1311 fe.0e | 2iti8a07
5670 210 |z2ts7s ) 190 [ a1 |sa Jo.ros | 2.116x070
5700 300 | 20.895 | 7.205 | 19 1219|008 §2.105x107¢
5760 30 | 19615 f s.90s | 16 1.208 {0,108 | 2.083x107%
5820 20 [18.52 | auss [ 13.857 [1.162 |0.108 [ 2.062x107¢
5880 480 {1253 | 392 12,25 |y.68s |o0.108 [ 2.06kx10"
5940 si0 1685 [ s | 1 [1osr fe.r08 | 2021070
6000 500 | 16193 { 2,523 | 10 - fo.es [ 2a107%
6300 900 | th.s1 | o.85 | 2 0.855 {0,108 | 1.505x10-*
6600 1200 [ 14.078 | 0,606 | 5.5 [o.750 [o.108 | 1.er8xi0”t
6900 1500 113918 0.248 [ 4.6 Jo.663 :|0.108 | 2.239x10°¢
1200 1600 | 13.837 ) o167 ] & |o.c02 |o.108 | 1.665xi0¢
? 7500 2600 | 03,247 ] 0.0771] .23 {o.s12 {o.108 [1.538x107"
§ 8400 3000 | 13.708 | 0,035:| 2.8  lo.sez  Jo.108 | 1.420m10°"
16200 5300 f10.6¢ [-0.03 | 2.125 Jo.322 [0.208 |r.176xi07¢
1715 00 12000 ) 6600 | 13577 |-0.093°f 1.6t8 [0.26 |0.108 [1x107




I1-A-21 APPENBIX F - 3
bata of Pumping Test (I-No. 3), 2% Mar. 1982 '
Time ?Qt'e_}f Tine afrer Water | Braw- ] Ra:‘.ﬁ'” Punping S
erce Bl et T Ll Tl VRO R 1) R (L B
t (see) ttlsec) i| (a) . | sla) t/e v (a) Qin*lsec)
o 13.5551 0 . outes | . -
30 15.71 2 0.108 | 3.838:107*
0 17,3921 - 3,172 0.108 | 1.943x107"
30 - 19.07 | 5,515 0.108 | 1.29333x00”"
120 - 20,475 { 6.92 0.108 | 9.3x10”"
150 21,633} 8,078 0.108 | 7.76x16"°
180 21,6631 $.108 0,108 | 646666510
210 23,637 ] 9.882 0.108 | 5.54288x10"°
240 26.131 | 10.576 0.108 | 4.85x10°
e 26772 | 11,217 6.108 | 4.31111x10""
100 25,30 | 11,185 0.108" | 3.08x107°
160 26182 | 12,627 0.108 {3.23333x10°
420 26.866 | 13.311 9.108 | 2,77142020"°
480 27,407 ] 12,852 0.108 | 2.425x107°
540 22.815 [ 14.26 0.108 {2.15555x107° ,. :
500 23.15 | 14.595 0.108 | 1,92x07" Q = 154.9 Ufvin
900 29.127 | 13,572 0.108 | 1.29333x10 " = 0.00258 m’/séc
1200 25.61 | 16.055 0.108 | 9.7x10 "
1300 29.895 ' 16,34 0.138 | 2.7610"°
1800 30,04 {16,485 0.198 | 6.46666x10 "
2400 30,20 116.645 0.108 | 4.85x10"°
3000 {30,418 L 16.amy 0.108 |3.88a0 -
31600 ¢ [30.477 | 16.922 0.108 | 3.23338x10"*
3660 60 - {28,057 } 14,502 61 Lyessy | '
1590 90 {25,717 112,162 41 1.61278
3120 120 |23.805 [10.05 | 3t L.49136
3750 150 |21.838 | 8.282 25 1.39794
3760 186- 120,27 § e8| 21 1.32002
1810 20 118,977 § 5422 jisae2ssy asen
1840 - 2900 [12.9% | a8 16 12002
3870 270 112,09t | 3,836 [14.3333 . [1.15635
3900 300 [36.637 | 2882 13 fraaass
3530° 330 - {15,879 | 2.324 | 1t.90309 . |1.07508
3960 30 1.2 ) vises 1 [te83e
4020 620 |16.736 | 1181 95714285 {0.980977
4986 480 |16.322') 07621 8.5 - - 0.929819
a0 540 14,042 | 0.465 | 7.6664866 |0.58467
4200 00 113,889 o.296 |- 7 |o.8e5098
4260 660 13,715 | 0.16 | 6.8545454 |0.809856
4560 960" {13331 |-0. 233 65 . Jo.678498
4860 1260 {13143 | ~0.414 | 3.8571428 |0.585266
5160 | . is60  f13.0 [-0.s85 | 3,3076923 [o.$19525
5460 1860 - {12.913 |-0.625 | 2.9354838 |0.46768
6060 2460 (12,278 | -0.277 | 2.4634146 {0.301538
6540 3060 112,685 |-0.87 | 2.1764705 [0.337753
7260 3660 112,624 [-0.931 | 1.9836065 |0.297656
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APPENDIX F ~ 4

Remarks

Rl I O el et IS (T T BRIV
Started Stopped - e/’  Well . M
hr ain ses{ t {sec) rtisezc) {m) & {m) r (a) Q{a’/sec)
915 00 o s5.500 [ 0 o.108°( O
15 6,325 | 0.825 0.103 | 2.78x107"
30 s.020 | r220 0.108" | 3.88x107"
45 6.825 | 1.325 0.108 | 2.55x107"
50 6.954 | 1,454 0.108 | 1.93x10™
40 7.092] 1.392 0.108 | 1,30x107"
120 7.205 | 1.705 0.108 | 9.72x107°
150 7,295 | 1.79% 0.108 [ 7:78x107%
180 1.3i0 | 1.870 0.108 |6.48x10" "
210 7.630 | 1.930 0.108 | 5.55x107%
20 . 7.589 | 1.989 0.108 |4.86x107%
210 1.550 | 2.050 6.108 | 4320007
300 7.593 | 2.09 o.108 | 3.89x107
3650 76201 2.170 8.108 {3.24x10°°
420 7.ss | 2.245 0.108 |2.78x10°°
480 7.812 | 1.2 0.103 | 2.33a07°
540 3.875 | 2,305 0.108 | 2.16x10°}
£00 7.912 | 2.412 6.108 | 1.94x10” %
200 3.150 | 2.6%0 0.108 ] 1.30x07°
1200 8.286 | 2.786 0.108 |9.72x10""
1560 "8.408 | 2.908 0.108 |1,78x10°*
1800 8.500 | 3.000 0.108 |6.58x107"
2000 8.54) | 3147 0.108 | 4.86x107%
3000 8.355 1 3,255 6.108 | 3.89x10°"
3500 8.836 | 1.33% .19 {3.2¢x10°" { 0.00%0N
5425 9.020 | 3.5%0 0.108 |2.15m0" '
1nis 0o 7200 o { 2,100} 3600} o 6.108 |1.62x10
7113 i5 8,277 1 2,797 | 4Bl 2.682 |0.108 |1.62x10 *
1730 3§ 78] 23} 2,382 |0.108 |i.61xto"
7245 5 | 20746 | 2.246 | 161 2.207 {o.108 }1.61007
7260 80 | 7.684 | 2.164 | 1 2.083° lo.108 |1.60m07
7290 50 | 7.467 | 1967 | & 1.908 |o,108 [1.60x10™%.
7320 120 | 7358 ] 1858 | &1 1,785 |o.108 [1.53m07°
7350 50 | 2267 | 1367 | 49 1690 |0.108 {1Lsexet
7380 10 | 2.9 | e | @ 1.613 10,108 | 1us8n107"
7410 210 | 735 | reeas | 383 | 1see . [ouios [1isyxae”f
7840 ue | ronnfasn| n i Je.0s {1507
7470 270 | 7.0%0 | 1530 | 23,7 ) n.ak2 | 0.108 J1.5ext0”t
7500 00 | 6.9%0 | 18701 25 '} 1,398 |0.208 ) L.53x10 ¢
7560 a0 | 6.897 | 1397 | 2t 1.322 0,108 |1.54x107"
1610 20 | 6.830 | 1,330 | 182 | 1258 |o.108 f1.53x107"
7680 a0 | 6.765 | 1.265 | 16 1206 0,108 |1.52x107¢
7740 360 | e.7o | 1210 | 14.3 { 1.155 " Jo.108 1.six107t
7800 600. | s.662 | 1,262 | 13 1,16 {0.108 |1.50x107%
8400 1200 | 6.328 | o.825 | 7 { o.sas {o.aes [1.39m07F
9000 1800 { 6.145 { 0646 | 5 0.693 |o.108 |1.30xt107F .
_ 12600 5400 1 s.765 { 0.265 | 2.3 [ 0.362  o.108 [d.26n07
13 45 00 16200 19000 - | 5.665 [ 0.16% 1.8 | 0.255  Jo.108 [).20m07
.

Punping Stary 3

Q = 244.26 Uais B
"= 0.005071 o'

Pumping Stopped B

TR “

WG inBaln i - e
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APPENDIX G
STANBARD OF DRINKING WATER
(The Ministry of Public ilealth No.61, 1981)
1} Physical Properties
. Colour not more than 20
. Odor no other ordor
(not include chlorine)
Turbidity not more than 5
PH value between 6.5 - 8.5
2) Chemical Properties
Total solid not more than 500 mgfkg
. Total hardness not more than 100 ag/kg
. Arsenic not more than 0.05 mg/kg
Barium not more than 1.0 mg/kg
Cadmium not more than 0.0@ mg/kg

Chloride (expressed as chlorine) not more than 250 mglkg

. Chromium not mare than 0.05 mg/kg

. Copper | not more than 1.0 mg/kg
Iron .. not more than 0.5 mg/kg

. Lead not more than 0.1 mg/kg

. Manganese Not more than 0.05 mg/kg

. Mercury (Hg) not more than 0,002 mg/kg

. Nitrates {(expressed as nitrogen) not more than 4.0 mg/kg

. PL not more than 0.001 mg/kg
Silver not more than 0.0l mg/kg

. Sulfate not more than 250.0 mg/kg

. Zine not more than 5.0 mg/kg

Fluoride (express as [luorine) not more than 1.5 mg/fkg

3) Baeterial Propertics

- Most probable number of coliform organism
per 100 w1l (M.P.N.) less than 2.2

Free from Eschericha coli type 1

There are not bacterial for jilluness
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APPENDIX 1. g-a CURVE
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p - a Corve ( £ - 2 )
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0 - a Curve ('E~ 3)
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TIII:  WATER SUPPLY PROJECT

| TO LAOTIAN DISPLACED PERSONS
IN PAK CHOM CAMP |

~ (2ND STAGE)
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S S VT WATER SUPPLY PROJFCT TO LAOTIAN DISPLACED PERSOVS
IN PAK CHOH CAMP (ZND STAGE)

1.  Conclusion and Récomirfé’nd'atibn

Pak Chom Camp is located about 52 km (1n straight 11ne) to the northeast
by north of Muang Distr1ct Loei Province in the northwest of north-
eastern Thailand  The camp, established in 1975 at an elevatlon of
aboit 280 m above sea 1evel “has premises of approximately 113 ha. _

1t i$ surrounded by hills of partly fatrly rieh vegetatién, and its
relative height in relatiOn to the inner valleys of the hills is about
50 m, ' :

_:The houses of the camp built mainly with bamboo waterials crowd the
:hillslopes and the valleys in a random manner. Its population, being
21 119 persons of 3 296 families housed in 180 wards as of June, 1979,
grew gradually later to 33 196 persons as of September 1982, after

part of the displaced persons had been transferred from Nong Khait Camp.

The Mxnlstry of Interior of Kingdom of Thailand,'réportedly; is plan-
ning to maintain only Nakhon- Phanom Cawmp and Pak Chom Camp after ‘closing
dowm othef camps of Laotian displaced- persons scattered along Mekong
‘River, o

Planned future population of Pak Chom Camp is ‘said to be about 50,000.

The studies performed by the present study team - at Pak Chom Camp in¢lude
“surface Yeconnaissance, survey on surface geology and’ hydrogeology,
electrical exploration (resistivity. method), test boring at 4 sites,
electrical logging, pumping test and water quallty test at the bore
holes, Evaluatibn on quantity and mode of occurrence of ground water

in the camnp was made on the basis of the results of these actual ovser-

vations and collected existing data.

The total economic yield of the ground water in the camp arrived at as
‘a result of the studies 1is approximately 1,460 m3/day " After subtract-
ing the combined economic yield of 1,037 m3/day by the twelve existing
deep wells and by the 4 bore holes made by the present study team from
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the value, 423 m3!day is Jeft, which is. the volume of water exploitable

by further efforts of ground water development,

Judging: from the location of the existing wells and hydraulic conditions
of groﬁnd water, however, two more deep wells would need to be construc-
ted in the camp in the near future, yielding about 1,026.8 m3lday of

ground water in ‘total.

In conformity with the per capita daily vequivement, i, e, 35 liter/day/
person, adopted by the UN, the total daily water requirement would

amount to 1,750 w3/day for the target réfugee population of 50,000.

‘Accordingly, of the total water requirements, only 1,026.8 m3/day of
ground water is made available and the rest (?23.2'm3/day)_remains
deficient. Thérefore, it is impoésible that the tetal requirements of
subsistence water in the camp is met by dependlng entlrely upon ground
water alone. This deficient amount would need to be met with full use
of the existing deep wells as well as suffaée water in:and around the

camp.

Consequently, a plan for subsistenqe water supply to the camp. has been
so worked out as to enable to supply subsistence water by use of 16
deep wells in total, inclusive of two newly-constructed deep wells in

future.

The results of the survey conducted and the detailed plan for sub-

sistence water supply to the camp will be subsequently stated.
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The names and assignments of the members of the study teanm are as

follows,

' ég?ignment
Team Leader
Hydrogeolﬁgy
Drilling and
Equipment

CDrilling

Construction Plan |

& Cost Estimate

Name

Terukazu Hagiwara

Kinzo Narita

Sﬁohachi Suzuki

Shozo Miyajima

Junji'Ohama

Duration of Stay in Thailand

May 20, 1982 - Oct. 16, 1982

May 20, 1982 ~ July 7; 1982
Sept. 2, 1982 - Oct. 1, 1982

May 20, 1982 - Oct. 13, 1982

May 20, 1982 - Oct. 13, 1982

May 20, 1982 - Oct. 16, 1982
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_Actual Schedule

(Mon) =

3.
Date Work Recbgq,‘
‘May, 1982
20 {Thu) -~ A1l study team members arrive at; Bangkok
21 (Fri) © - Courtesy. call to lOI, submission of 1nception report
- 22 (Sat) - - = Inspection of repair1ng boring machine, negotiatlon
of mater1al procurement
23 {Sun} L= Inspectlon of repaired borlng machine negotiation
© of cavr renting ' :
24 (Mon) - - Meetxng with MOI officers material proturement
25 {Tue) - Inspectlon of boring machine hireling trucks
26 (Wed) -~ Meeting with MOI of ficers, Material proturemEnt:
and preparations
27 (Thu) - Leaving Bangkok, loading boring machine at _Sa Kaeo
' medical center
28 (Fri) - Arriving at Loei, visit to Provincial office and
Pak Chom Camp : :
.29 (Séb) - Selectibn of site of J-No.1 test borlng 3nd instal—_
- lation of machipne . : .
30 (Sun) — Surface :econnaiSSOnce, selecfion of sites of
electrical exploration :
31 (Mon)} ~ Boring started at J-No.l, eléctricélrexploration
‘ started : o o _
June, 1982
1 (Tue) - J-No.l'bﬁring, electrical exploration
2 (He&) - J-No.1 boring, electrical exploration
3 {Thu) ~ J-No.1 boring, electrical exploration
4 (Fri) = J-Neo.1 boring, electrical exploration
5 (Sat) ~ —No 1 boring, electficél expioration
6 {(Sun) = Office work (interpretation of the racords of boring
_ and electrical exploration)
.7 J=No.1 boring, Electricél exbloration



Date

' June, 1982

. 8

9

16

‘11

12

13
14

15

‘16

17

18-

19

20

21

22

23
24
25

26

27

28

29
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" Work Récord

(Tue)
<nga>
(Thu)

(Fri)'_: e

(Sat)

(Sun)

(on)
{Tue)

(Wed)

(Thu)

(Fri)

(Sot)

iSun)

(Mon)'

iTuej_

(Wed)
(Thu)

(Fri)

{Sat)

(Sun)
(Mon)

tTué)

- J- No.l borlng, electrlcal exploratlon

~No l boring, electrlcal exoloration

—No 1 boring, electrloal explorgtlon

J No 1 boring, electrical exploratiOn

J-Noll bor;ng,-sorvey of ekisting deep wells, water
QUalityjtest : P SR

“J-No.1 boring, water quality test of surface water

and shallow wells

J-No 1 boring, surface reconnaisance, survey of
shallow wells ' : : :

J-No.1 boring, water quality test of shallow wells
and surface water

‘3~Ro.1 boring, tOpographical suery

J-No.1l borlng completed, t0pographical survey

Electrical logging in J-No.1 boring hole

,.Aitllfting, collectiOn-of data in Camp
: 'Airlifting

_Airlifting, topographlcal survey

Installation of submersible motor pump, topograph1~

- cal survey

Pumping test, moving boriug machine to J~N0 2 site

Pumplng test, J- No 2 boring started

_~No.2 boring, pumping test at J-No.I

J~No{2 boring, pumping test at J-No.l

Office work (various test records and data
shuffled) -

—No 2 boring, J-No.1 bore hole and pumping facility
handed over to Camp

J- No 2 boring, J-No.1 bore hole and pumpint facility
handed over to Camp
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Date Work Récqrd
June, 1952 _
30 (Wed) - J-No.2 boring, J*Ro}l bore hole and pumping facility
handed over to Camp
July, 1982
1_(Thu) ; - J"ﬁo.Z'boring, data ané records intéfpretéd
2 (Fri) - J~No.2 bofing, data and reCOrdS-intefpréted.
3 (Sat) ~ J-No.2 boring; data and records interpréted;
 4'(Sun) - Office wo;k_(various data and,recorés interpreted)
5 (Mon) - J-No.2 boring
6 (Tue) - —_J;Nﬂ.ﬁ= boi‘ing
7 {(Wed) - J-No.? boring
8 (Thu) - J—ﬂo.? bpring, réﬁort making on field'study
9 (Fri) - 3—N0.2.b6riné
10 (Sat) - J—ﬁo;2'boring
11 (Sun) - Proéurement of_méterials,.office work (data and
records interpreted) : '
12 (Mon) ~ J-No.2 boring h ole completed, electrical logging
13 (Tue) - Installation of casing pipes
14 (Wed) - Airlifring
15 (Thu) - Alrlifting
16 tFri) - Airiifting and installation of submersible motor
pump
17 (Sat} - Pumping test, preparation of boring machine and
others .
138 (Suﬁ) - Béfing ﬁaéhiﬁe moved.to J-No.3 site
19 (Mon) ;'Preﬁafation of boring at J-No.3 éité
20 (Tue) '_ - J—Ro.j.bor;ng started
21 (Wed) - JNo.3 boring

22 (Thu) ~ J-No.3 boring



Date
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Hork Record

July, 1982
23 (Fri)
24 (Sat)
25 (Sun)

26 (Mon)

27 (Tue)
28 (Wed)
29 (Thu)

30 (Fri)

31 (Sat)
Aug., 1982
1 {Sun)

2 (Mon)

3 (Tue)

& (Wed)

5 (Tue)
6 (Fri)
7 {Sat)
8 (Sun)
9 (Mon)

10 (Tue)
1i (Wed)
12 (Thu)

13 (Fel)

14 {sat)_

J-No.3 boriig, J-No.2 pumping test
J-No.3 boring, bfiefing to Camp commander and UNHCR
Office work (data and vecords interpreted)

Jd-Ro.3 boring, J-No.2 bore hole and pumping system
handed over to Camp

J-No.3 boring
J-No.3 boring, electrical expioration
J-No.3 boring, electrical ¢xploration

J-Ne.3 bering, interpretation of records of electri-
cal exploration .

J-No.3 boring

Holiday
J-No.3 boring
J-No.3zbore hole completed, electrical logging

Alrlifting, sampling water from J-No.l and 2 for
quality test

Airlifting

Airlifting, installation of submersible motor pump
Prebarétioﬁ for moving machine and others
Bdringtmachine mofed to j—No.& site

Preparation of boring at J-No.4 site

J-No.4 boring started, camp officials and parties
concerned joint meeting

JnNo;ﬁ bdring, J-No.3 pumping test
Hol{day (Thai national holiday)
J~ﬁo.4 boring

J-No.4 boring, report making



Bate
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ﬁork Record .

- Aug

15
16

17

18

19
20
21
22
23
24
25
26
27

28

29

30

31

Sep.

.y 1982
(Sun)
(Mon)
(fue)

(Wed)

(Thu)
(Fri)
(Sat)
(Sun)
(¥on)
(Tue)
(Red)
(Thu)
(Fri)

(sét)
(Sun)
-(Mon)

{Tue)
, 1982

{Wed)
(Thu)
(Fri)

(Sat)

Office work (report making)

J-No.4 boring, submitting report to JICA offiée
J-No.4 boring

J-No.4 boring, sampling water from J-No.3 for
quality test . :

Jwﬂofﬁ boring

J-No.4 boring, briefing UNHCR of ficer

J—No.& boring

Holiday

J-No.4 boring

J-No.4 boring

J-No.4 boring

J-No.4 boring

Boring troﬁhle 0cqpfing.a£ thé;dePEh of ZG.Sbm.

Piece of weight-rod found out, drill bit remaining
in bore hole, boring restarted 1 'm. away

Piscussion on adépting used drill bit and on work
schedvle '

- J-No.4 boring continued, fmprovising boring equip-

ment

J-No.4 boring, impiovising boring equipment

'J-Nb{é boring, necessary boring equipment and work
schedule worked out :

~J-No.4 boring;_MQ. NARITA in charge of hydrogeology
arriving at Bangkok

J—No;b'boring;_meeting at JICA BKK office on coun-
termeasures to accident

J-No.4 boring
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Work Record

PDate_
Sep., 1982
5 (Sun) J-No. 4 boring
6. (ton) 1-No.4 boring
7 (Tue) ' J-Né.4 boring
8 (Wed) J—Né.& boring, office work (preparagidn Of_répﬁrt)
9 (Tﬁ@)_ J-No.4 bbriﬁg,'office work (preparation of repork)
10 (Fri) J-No.4 Béring, JICA informs on sending drill bit and
. extension of work ceriod
11 (Sat) J-No. 4 boring, office work (preparation of feport,
work schedule replanned -
12 (Sun) : J—ﬁo.& bdfing; office work tptéparatioﬁ'af report,
. work schedule replanned ' : .
13 (Hon) J—No.é boring, dfficé w;fk'(précureﬁent of equipﬁent,
- : procedures of extension of stay)
14 (Tue) J—No;ﬁ_boring, office work (report preparation)
15 (Wéd) J;No;ﬁ bofing, office work (report preparation)
_16“(fhu)' Neﬁ'tungsten tri-~cone bit set in place, J-No.4
boring '
17 (Ffi) J-Né:& boring
18‘(Sét} J—No.d_boring, topograpﬁical survey
19=(Sﬁn) J-No.4 bering, topographical survey
20_(M§n)- J—N;.é Boring, topogtaphical survey
21 (Tue)_ 'J—No.alboring, office‘wofk
22 {(Wed) .JQNO.A'bofing, surféce recéonnaissance
23 IThhi J-No.4 bofing, office work (réport preparation)
24 (¥ri) J-No. 4 boring; office work
25_(Sét) J;Nb.& Eoring, offiée wark
265(San) J;No.a‘boring
27.(M§n) J-No.4 boring, communication witﬁ JICA



Date_-
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.Work Record

Sep., 1982

28 (Tue)
29 (Wed)
30 {(Thu)
Oct., 1982
1 (¥ri)
2 (Sat)
3 (Sun)
& Gton)
5 (Tue)
6 (Wed)

7 (Thu)
8 (Pri)

2 (Sat)
10 (Sun)
11 {(Mon)

12 {Tue)
13 (Wed)
14 (Thu)
.15 (Wed)

16 (Thu)

J-No.4 boring, communication with JICA
J-No.4 bore hole completed

Cleaning bore hole, office work

Cleaning bore hole, office work

Eleétrical_iogging, casing pipes installed .

Airlifting

Airlifting, communication with JICA & MOI
Airliftiﬂg; installation of submefsible motor pump
?ﬁmping tesé, sefviéiﬁgrboring machire’

Trénsport'bf boring machine and materials, ﬁeeting
with Pak Chom Camp and UNHCR officers

Preparatlon for report making, courtesy call to LOEI
governor and others

The survey team left LOEI~ Pak Chom Camp
The survey team arrived in BANGKOK

Preparing progress report

Pteﬁarihg.progfesé report, meeting with JICA,

meeting and coutesy call to MOI

.Boring engineers left BANGKOK, wind up the affairs,

preparing progress report

Wind up the affairs (payment, greeting and others),
preparing progress report

Submission of progress report, wind up the affairs,
coutesy call to the governments concerned

The team leader and planner left BANGKOK
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4. Outliné of the Study

One may. reach the village of Pak Chom from Muang District of Loei _
Province located in the north—west of the northeastern Thailand first
by going northward along the national highway 201 for about 48 km till
coming to theé town of Chiang Khan, and then turnlng east there along
the provincial highway 2186 on the Mekong River for about 40 km down-
streams. If the journey is continued from Pak Chom along the provin— ”
cial highway 2108, now southward for aboutr 12 km, one will f1nd oneself ’
near the main gate to Pak Chom Camp, which is about 300 m away to the
east of where one is (Flg -1 3) Pak Chom Camp, which is for Laotlan
displaced persons, is also called Ban Vinal Camp. The name of Pak

Chot Camp shall be used in this report.

A series of hydrogeological studies 1nclud1ng collection of existing

- data, surface reconnalssance, electrical exploration test boring,
deiectrical logging, pumping test water quality test were conducted in
order to f1nd out the mode of occurrence of groundwater in the camp.
Ihe location of the sites of these studies is as shown in Fig‘ 4-2,
The outllne of what were studied, and how the studies were done is as

follows. -

4-1 Colleotion of Ekisting Data

Hydrogeological data on topography, geology, elimate and hydrology were
obtained from Ministry of interior (MOI), Department of Mineral
Resources (DDHR) and Royal Irrigation Department (RID) of Thailand

among others.
The major ones of such data are as follows.
e)‘t0pograph1cal mdp (scale 1/50,000)
b} climatic.reoord (precipitation, air temperature, transpiration,
. evaporation ete,)
¢) geological map (scale 1/1,000,000)

d) hydrogeological map (scale 1/500,000)
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