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Table 4-4-1  Summary of Quantities for Hfuai Yang Dam

|

-

Tten Unit|Lefe Bank|Riverbed|Right Bank| Total
Jungle clearing m? | 2,602.0 |2,347.0 | 14,835.0 [19,784.0
Stripping ‘w’| 1,132.6 |1,647.0 | 5,004.7 | 7,784.3
T - 1T - : 1
Cutoff & Excavation " 1 1,454.1 [3,133.0 | 11,105.0 [15,692.1
Embankment w1 2,877.0 |8,408.8 | 33,372.5 |44,658.3
Chimney dratn & Outlet] * 51.5 |1,026.7 | 4,631.9 | 5,710.1
U/S: Riprap " 207.4 | 416.0 | 1,313.3 ] 1,936.7
u : o
o . .
g g{jﬁg:zd and gravel n 210.2 389.1 1,249.0 | 1,848.3
] i - - ) —
I D/S Riprap n 0 18.0 28%.2 307.2
D/S Sand and gravel . 6.7 | 53.4 311.6 | 369.7
blanket
- P
Eilter sand " 0 0 131.3 131.3
Grass turf d 489.9 | 829.7 | 2,733.4 | 4,053.0
E:xcav'_atim of Existing| ,, o 0 6,499.5 6,499.5
Embankment
{Jdungle clearing w 4,500.0
T T T *_3—7 T T
Excavation m 73,764.6
>-‘ y o . —— — —_ — — ——
g ) "
5 Back fii_lming o - - 609 .lLW )
g- Plain concrete " 1,450,446
. . — 4 _— )
Reinforced concrete " 71.402
bgﬁjuﬁgle clearing n? _ .15,030.0 N
ﬁ w'——"—-—-—‘——-—-———-w—v—u’-——-——-u—--—- - e T - ) T T T
g%l Excavation n’ 18,406.3
Hed ; — — — e e N
G B : .
Ho Embankment " 22.8
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DRY DENSITY

I
|

1.7

1.6

Fig, 4-3-6 Compaction Test
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SHEAR STRESS IN "$/em?

Fig. 4-3-11 Stress-Strain Curve
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Table 5-2-2  Standard of Drinking Water

The Notification of the Ministry of Public Health No.20 (1979)

1. Physical Properties

Coloux not more than 20
Oder no other ovder
{not include chloring)
Turbidity not more than 5
PH value between 6.5 -~ 8.5

2. Chemical Properties

Total solids not more than 1,000 mg/kg
Total hardness wot more than 300 mgfkg
Chloride (expressed as chlorine) not more than 250 mg/kg
Fluoride (expressed'as fluorine) not more than 1.5 mg/kg
Albuninoid ammonia

{expressed as ammonia) not more than 0.1 mg/kg
Free ammonla (expressed as ammonia) not more than 0.1 mg/kg
Nitrates (expressed as nitrogen) not more than 4.0 mg/kg
Nitrite (expressed as nitrogen) not more than 0.1 mg/kg
Iron not more than 0.5 mg/kg
Lead wot more than 0.1 mglkg
Arsenic not more than 0.05 mg/kg

3. Bacterial Properties
Standard plate Count at 35 - 37°C, 24 houvrs, not exceeding 500

colontes per 1 mf.

Most Probable Number of Coliform Organism per 100 nf.
(M.P.N.) less than 2.2

Free from E. coli type 1 (Bscherichla coli}
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Table 5-2-3 WHO Water Quality Standards

o m m -

Substance | ConCEntrétion in parts per nillion
- ~ (de mg per litre)

Total Solid . 500 (1,500)

Color 5 Unlt 1 (50 unit)

Turbidity 5 Yait II (25 unit)

Taste Unobjectionable
Odour Unobjectionable

Iron (Fe) 0.3 (1.0)
Manganese (Mn) 0.1 {0.5)
Copper (Cu) 2.0 (1.5)
Zine (Zn) 5.0 {15.0)
Calclum (Ca) 75.0 (200.0)
Magnesium (Mg) 50.06 (150.0)
Sulphate (804) 200 (400 )
Chloride (Cl} 200 (600 )
Magnesium + Sodium Sulphate 500 - (1,000)
Phenolic Substance 0.001 (0.002)
{(Such as Phenol)

PH - 7.0 -~ 8.5 (6.5~ 9.2)
Fluoride 1,0 (1.5)
Nitrates (as R03) 50

Oxygen absorbed froi permanganate .2

Albumineid ammonia 0.1

Free and saline ammonia 0.05

Nitrites a trace

Lead (Pb) 0.1

Selentum  (Se) _ 0.05

Axsenic {Ag) 0.2

Chromium  {Cr hexavalent) 0.05

Cyanide {c) 0.01
Coliform group bacteria Less than 10 ppm

LY

Thfough out a yeay

( ) - Excessive. _
I’ - Platinum cobalt scale
11 -~ Turbiduty Units
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Table 5-2-4

Kot to be affected by any pathogenic organism

aor to contaln ény organism of substance_
vhich gives ground for suspicion of being

affected by pathogaic orgénism

Not to contain cyanide, mercury and other

poisonous substances

Ko to contain copper, iton, fluworine,
phenols and other substances in excess

of their allowable quaﬂtities.

Hot to assume abnormal acidity or alkality

Not t¢ give an offensive swell except the

smell causéd by sterillization

To be almost colorless and transparent

in appearance.

Nitrite nitrogin and
Nitrate nitrogén
Chloride ion

Organie substances
Tota} colonies

(as potassium permang-
anate consurption)

Coliform group

Cyanide ion
Mercury

Organic phosphate

Copper

iron

Hénganese

2inc

Lead

Chromium (haxavalent}
Cadmium

Arsenic

Flyorfde

Caiium, Hagnesiuve
{(hardness)
Total . resudue
Phenols
Surface-active agents

(anionic)

ri

Qdor

Taste

Color
Turbidity

Japanese Water Quality Standards

Max. 10 mg/i
Max. 200 mgf4
Max. 10 mgit
HMax. 100
{colony counts
per ml}
Not to be detecied

Not to be détected
Not to be detected

Not to bte detected

Hax. 1.0 mgid
HKax. 0.3 agl/t
Max. 0.3 mg/t
Max. 1.0 aglh
Max, 0.1 mpfi
Max. 0.05 og/f
Max.  0.01 ng/k
Max. 0.05 mg/k
Max. 0.8 mgft
Max. 300 wmg/L

Max. 500 mg/i
Max.  0.005 mg/t
Max. 0.5 mgf2

From Max. 8.6 to Min.
5.8 as PH val.

Hot ¢o be abnormal

Not to be abnérmal

Max. 5 degree

Max. 2 degree

Remarks:

In addition to these water quality standards, the Ministry of Health & welfare takes such

administrative measures as follows:

{1) As for mangnese, there are some Instances wheré Increase in color and blace suspended

matters due to manganese were observed. Manganese rewoveal equipment shall there fore

be provided for water susceptible to the infiuence of manganese with a view to reducing

the manganese content (.05 ppm or less.

(2) Czdvfum content shall not exceed 0.0l ppw as a provisional standard.

(3) Avomic absorprion spectorophotometry shall be used for the inspection of mercury content.

Hercury content shzll not exceed 0.001 ppm on a total mercury basis.
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Table 5-2-5 Environmental Standard Cdncerning
the Protection of Human Helth

AT —— : )

Item Standard content
Cadmium | 0.001 ppm or less.
Cyanogen - Shall not be detected.
Organophosphoric compounds Shall not be detected.
Lead 0.1 ppm or less.
Chromium (VI) ' 0.05 ppm or less.
Arsenic » ' 0.05 ppm or less.
Total mercury 0.0005 ppm or less.
Alkyl mercury Shall not ba detected.
PCB Shall not be detected,
Remarks!

1. The standard content shall be the maximum value.
However, the standard content for total mercury shall be a mean

value throughout a year.

2. The térm "organo-phosphoric compounds" means parathion,
methylparathion, methyldimeton and EPN.

3. Only In the case where river water is apparently contanminated

by mercury due to any natural cause, the standard content for

total mercury shall be 0,001 ppm or less.

4. The expression "Shall not be detected" means that the content
detected by the predetermined measuring method is below the threshold
value of detection.

(The threshold value of detection is 0.1 ppnm for cyanogen, 0.1 ppnm
for organo-phosphoric compounds. 0.0005 ppm for alkyl mercury and
0.0005 ppm for PCB, respectively).

V-TF-6
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Table 5-2-6

Well dlameter : 1.2 m (dinternal diameter: 1.1 m)
Depth of well : 9.0 m
Water level (B): 6.5 m
Time past from start of pumping (t): 20 min.
Valume of pumping 1.6 o
Time | Water TRt oot _ Time. Ratér RN
t' Level H (h) Sl e/et t! Level H ?m) s /e
(min) | h' (m) n | {min) | b' (m)
| 0 88 1.68 32 [7.94 1.44 0.625
2 | 8.16 1.66 - | 10 34 |7.93 1.43 0.588
4 8.14 1.64 5 36 7.925 1,425 0.556
6 | 8.12 1.62 3.33 38 | 7.92 1.42 0.526
3 8;11 1.61 2.5 4D 1.91 1.43 G.5
10 8.09 1.59 2 42 7.9 1.4 0.476
12 8.075 1.575 l.67 44 7.89 1.39 0.455
14 8.06 1.56 1.43 46 7.88 1.38 0.435
— N N . B
16 | 8.045 1.545 1.25 48 7.865 1.365 0.42
- - ] ‘ _
18 8.03 1.53 1.11 50 7,855 1.355 0.4
| _ I . S
20 8.015 1.515 1 T 52 7.842 1.342 0.385
22. ] 8.0 1.5 0.909 | 54 {7.835 1.335 0.37
24 1 7.985 1.485 0.833 | 56 17.82 1.32 } 0.357
24 7.975 1.475 0.?69 _ 58 7.81 1.31 0.345
28 { 7,97 1.47 0.704 | 60 |7.80 | 1.3 0.333 -
3G 7.95 1.45 Q.667
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Well diameter @ 1.2 o (internal diameter: 1.1 m)
Depth of well 6.0 m
Water level (H): 4.2 m _ _
Time past from start of pumping (t): 12 min,
Volume of pumping 1.6 m°
[ Time| Water Lt L ot Time | Water T .
et | tever | B (g) s /et | ' | Level R (2)' s t/e?
(min)] h" (m) - {(min) | h' {m)
0 5.79 1.59 3z 5.435 1.235 0.375
2 5.7715 1.555 6 34 5.415 1.215 0.353
4 5.73 1.53 3 36 5.40 1.20 0.333
n —t — |
6| 5.70 1.5 2 38 5.38 1.18 g.316
8 5.68 1.48 1.5 40 5.36 1.16 0.3
10 | 5.665 1.465 1.2 42 5.345 1.145 0.286
12 | 5.64 1.44 1 44 5.325 1.125 0.273
14 | 5.615 1.415 0.857 { 46 5.31 1.11 0.261
f—-. —— e —— ﬂ -
16 | 5.60 1.4 0.75 48 5.29 1.09 0.25
18 5.57 1.37 0.667 50 5.27 1.07 0.24
S—— N S—— . ]
20 | 5.55 1.35 0.6 52
22 | 5.53 1.33 0.545 | 54
24 | 5.515 1.315 0.5 56
26 )} 5.49 1.29 0,462 1 58
28 | 5.475 1.275 0.429 | 60
30 | 5.455 1.255 G.4
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‘Well diameter

1.2 m {internal diameter: 1.} m)

Depth of well 5.0 m
Water level {H): 3.1 m
Time past from start of pumping (t)! 11 min
Volume of pumping t 1l.6m
Time] Water b o o Time | Water bt ot
' | Lever | (h) s /e ! ! Level | B (h) 8 t/e?
(min}! h' (m) m {min)|{ h' (m) "
0] 4.8 1.7 32 4.04 0.94 0.344
_ R
2 1 4,7 1.6 5.5 34 4.0 0.9 0,324
4 1 4.65 1.55 2.75 36 3.97 0.87 F 0.30
_ N — ]
61 4.6 1.5 1.83 18 3,938 0.838 (.289
B | 4.545 1.445 1.375| 40 3.905 0.805 0.275
10 | 4.505 1.405 1.1 42 :
__H_#%_thm_l
12 | 4.45 1.35 0.917 | 44
14 1 4.405 1.305 O.?Sﬁw 46
16 | 4.365 1.265 \)0.688 43
A_H._k,#UAﬁ. N —_ —— ———
18 | 4.32 1.22 0.611 ] 50
— — S
20 { 4.275 1.175 0.55 52
22 | 4.235 1.135 0.5 54 L
24 | 4.195 1.095 0.458 | 556 o
26 | 4.15 1.05 0.423 | 58
] 14— S
28 4,11 1.01 0.393 60
30 {4.08 0.98 0.367 |
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Table 5-2-7 Cost Estimate

»

Description © Unit Quantities Rife TotalEAmount
Item 1 Well foundation
Excavation m3 4.7 25 118
Cobble stones md 2.7 300 810
Concrete w3 2.6 1,400 3,640
Reinforcement kg 80.7 11 883
Forms m2 7.5 150 1,125
‘Other Works sum 1 179
Sub total | 6,760
Iten 2 Concrete Cover _
Concrete m3 3.06 1,400 84
Reinforcement kg 1.9 11 21
Forms . m? 0.8 150 120
Other Works sum 1 25
Sub total 250
Item 3 Pump Works
Hand pump sum 1 1,110
Laber sufn 340
Gravel m3 0.2 300 60
Sub total 1,510
Item 4 Overhead Exprases
(ltem 1 - 3) x 15% sum 1 1,280
9,800

- Total

V-T¥-10
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Fig. 5-1-2 Hydrogeological Map of Ubon
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/ Mound and depression-type 1lopography- with remnances
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Fig. 5-2-1

Location Map of Shallow Well and Deep Well
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Fig. 5-2-2 Existing Well Type

TYPE = |

concrete pipe

2
830i

3500 -10500

av. 7270
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TYPE - 2

concrete pipe

N

1920 — 4800
a.v 3300

»3

concrete base

concrete base

320-1200

agv 83

77

a.v 5540!

concreté pipe

3500 - 10500
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(1981461 17 HRE)

UN-Well | 2> 28 | 8AR (1B%D)
M2 22 33.44m°
%3 7 10.64n’

% 5 7 10.64n° )
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WAPERESEA MR L., BAMBREZITICRBLYLNM, RBEDPHAOEE
ﬁﬁﬁ?%ﬁﬁoto%mMMﬁAénrm5&~yyfﬁ4fuﬁpfzr
v F = (Strainer) OHBLLEARLTHIDOBUN-Well 42 DL T Ho1s
BEEAWE, Wenner electrode array (four—electrode array)# ¢ T,
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¥+ Y THOIMACE - 1. E—2) CHBLUL, |
NS 2mATR, VFALLERREERAS AL, BEMAR, a=
0.6mM 5 100mE CEHE LI, FRbLEUT0.5mM 5 100mE €O
B IS 1 (apparent resistivity) 282 L SN b, CORERRE.
W 1 B R (resistivity curve., f—a curve) KRLIZEED .-_ﬂﬂﬁ@%‘é{t%
DB S CHESZLABONE M oice (-3 1 RF6-3-2)
HEOWEE, ++ v 7TACHEESATEY, SOLEROEERE, &
BeREARMALRE, BELLORRFHAS bHOS AT, + V7T H
DHEREBEDCHERBUMINTHEREL TV EIPROHIIEHDI L
Lol b#NT, o, BBHFHPLOMABELIHE Ll PFEEL, T
ZIsloRF LA,

EHE, ¥rVTOLBRKIIBEREL: CCFJAR2OHFELIZ, ©
Tt SRECOREBHLOMALORCS A, :
%@.%%@Jmiﬁﬁz.ﬁcﬁbntuuﬁl~6®§#ﬁ®%§u
B6-3-3KFLEEBDTH A, | |

6—4 MR
REEF T, Co AR E>CRELLIDI, 37 - ORRE T T,
B MRALEOKBEMINEIRIA -V FOBEIEICL >T, EFEHM
B SRR IO BREL oL bDOKE > CEBANN LA, S5ICHES
CPOBEFEHMA 05 mBHML, WEAERMOLCE L mBLCERL
loo BMIE, HHEBABRMET oL, 2075, RACB FS 4RO
B BHBIEE OMBEA0mD BADRERNEBCH o o O CHHHREIC
2r LI,

(96 —4— 14, YERMEBEELLHAF, ¥ubb [ A1 OBAERR
CHB, MO -4-20 ] M2OWERRMTHE, |
PERIDODOICRBRERFEDNS L CHEPEICNML, I1m@gEd 50K RK
2ENEBLLBY LS S,

A VY THROERFORTERRE YN THTREERLILOMNE 6 — 4
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~ 30" A-BRAWERN"TH5, |

RERTH., BRRRAF o LHR, JA1OHFTRUMMT2.115 ¢
BACE A5, CRENLAORFEAMSIMBEN S 1010 mTH > 1255, 5 &
KTOLEOMTRMEEEME 200, F7b6KMDOK TR 74.30 mT 5
B, KT, KBS CES B0 300 TH o, o CHAKF
LUTH BB KO BHEMND B, | | '

JA2ONRFCURIKOBHESL . BABROKEMT SR, B
COEBEBKNITRETS S,

6-5 ERIEOAS

JAILRUKLZOZRBHICG, TAENRAL v F O - VT4 T %
AL,

BARY7ELTI S v s ke -2 —RYTEBBLL,

nE, HFoboBRTARKELZAMETILOARITXDRELY = - 347
2BKALTIEBE LI, AR I >TRMNBEMEYEL KU THET
%
BAEyTUBECERBLL T Yo REBREZERCLT, f#HIH 3,
cnsSoBmEBAKEZFCESELNIINBORCREL I,
%Ebt%mm&mﬁﬁﬁ

Kthe -4 £ 7

Well J. 41 —Berkeley Pump Company (California, U.S.A.) ¥
_ Single Phase, 230 Volts, 13.2 Amps., 2HP
Well J. 1 —Berkeley Pump Company (California, U.S.A.) 8
Single Phase, 230 Volts, 13.2 Amps., 2HP
R (Well J.AN R A2ZE LK)
YANMAR Model TA 160—1L, 13HP(Max. 16HP) Diesel Powered {f
8 KVA, 220 Volt Dynamo ( # 4 @8)
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H¥: v+ Y 7RHAREN G500 ADHRERMRAIATLEIDOTIASDOR
KBE2208/8 L3 5& 1 8%DOABRKBEINDODEED EN S,

6,500 20=130,000£2,/8=130n'/H

ChEFUTUN-Well £2. 3, 5, 6 XD MBIARZBEFHEFIIH L
T 93.52 /A ChH o1z, | '

X, GRHFLERILJAIRUVCA2ZLLIARKBEROEEDTCH S,

J. AN EEEGEEEBM 1IN 2,115 2Bk<cx, 1R 4AEIEE
DEEMYETH S,
2,115X4=8,4602,/A+8 . 5u'/H
'J. A2 FERBEMVVUETCHIDHAKBR 546/% CTHah, 51 A0
MEEETI LD ET R '
54X 10X 60=232,400£./8B=32 4n’/B
C a# 8.5+32.4=40.9n/H

JALTEU A2 ODBRABUEANCHECADODLADOT, EF OB KE

ELTHRUN-Well DHREEZERL T
40.9%93.47,/102.0+37.5='/H
&4 5, i
B> C, UN—Well 4 5 iU J-Well 25 Bk Y DBEI 51 5 BKRE
93.54-3?.5:=13imb/8
Ligh, SERKBEFLLL S, ’
LRI, kY TARBUBAROBAKICHT AMMELTUN -Well 4
SO b REBKSREE L > TSNP 35 FOBEMBEL & 5,
AT bhhdARREO2yHONPFIODBAKBELASVE TN, £ L
CHBLEER MR TCE 5,

L LEMS., A4 + Y 7THOBEINFCHOMIBTARLACEER S
DEUNKTHEDOT, KORBRIBDHTCALERLLDETFHINE, o7,
RMTRELLSTRKEAD I KBS LG PIAMAEL I EDZ/NIHE X L
EHhoORKAERT ILEMNE A,

o
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Fig., 6-4-1 GEQOLOGICAL RECORD OF BORING  HOLE Ne.J NO- 1
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WELL
m GEOLOGICAL. REGORD OF BORING ROLE No.J N0, 2
TR0IECT | Survey of Vater Supply to the refugees [ tocaTion ] ras CHERNG HOLDING CENTER
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” ' ¥ e e o URACR
D,;;;;dix—l GEOLOGICAL RECORD OF BORING e HOLE No, 1 .
orlECT : o ] LOCATION | Kab Cherng Holding Center, SURIN -
’Q’E;L—\LTD ELEVATION 185 m rDEPTH OF HOLE r 300 feet ANGLE FROM VERTICAL
TANETER OF HOLE| 6 3/4” | MACHINE Bie-dri)liog ¥acll .DATE OF ORILLING [18 Hay % 5 lune 1980
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Appendix-2 GEOLOGICAL RECORD aF BORENG v BOLE Ne, 2
PROJECT | * I Location IKab Cherng Holdiag Center, SURIN
GROUND ELEVATION| 185 m | oEPTH oF HOLE | 275 fr. [ANGLE FROM VERTICAL ]
DIAMETER OF HOLE| 6 3/4" - TMacHisg fie-dedlliog HashrDATE oF Dmu.l\cjzo June * 15 July 1585
CORE RECOVERY | . rnspm 0 CROMD WATER LENEL N HOLE
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Appeﬂdix-a _95(_)_[___(;)GIC_AL RECORD OF BORING e HOLE No. 3 L
rorer | - | LOCATION | Kab Cherng Holdlag Center, SURIN
[GrolxD ELEVATION 185 OEPTH OF HOLE [ 300 Feet  [ANGLE FROM VERTICAL
QAVETER OF HOLE| _ MACHINE Bit drilling Macl.DATE OF ORILLING [13 ~ 21 Aug. 1980
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Fig. 7-2-3 Location Map of Phanat Nikhom Retugee Camp
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