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Fig. 16 Annual Rainfall-Runoff Relation
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Fig. 1-8  Probable Water Level of the Stung Chinit at Kg. Thma
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Fig. 1-13 Variation of Yield
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Table A-2 - A JI B B i A 5 v fi 8 KB

Effective rainfall: Water to be supplied ~

" Year Month

" (mm) - (106bmd) (106m3) -(m?/sec)-

1962 . Jan - e e °85.6 .32,

' ~Feb - - - o - 86.4 35,
Mar . 22, 4,53 - °B5.3 . .31,
Apr 86, . 8.79 ' 34.7 R
May - 171, 43,61 - °56.0 20,
Jun . .56, 14. 30 - 87.2 33.
Jul 248, 62,99 . - °30.3 11,
CAug 274, S 69.75 °21.7 - 8.
Sep 220. - 55.96 - 32,3 - 12,
Oct - 94, 24,03 °75.6 28,
Nov ' . 8. 1.2~ . 50.7° - 19,
Dec o= - : °83.9 . 31,

L N L OV ED 4 ] B )
NI T Y e~ O

1963 Jan .~ .- SR . °85.6 32,
. Feb - .- C- . 86.4 . 35,

Mar 40,

Apr . 4,

May =~ - 113,

Jun ™ 270,

Jul 101,

Aug = 213,

Sep =~ - 185,

. 8.12 . 81.6 .30,

0.43 . 43.0° 16.
28.70 - 70,9 26.
68.63 32.8 12,
25.88 L 67.4 25,
54,10 ' 37.1° 13,
47.19 - - 41,1 15,

Oct . - . 146. 370110 . 825 23,
S Nov . . 79, 11,97 - 7 4l6 16,

Dec oo -r o0 83,90 L 31,

MOV NDNO
(SRR RE N NIEN N e AN O

S1964 o Jan’o oo o 0 T g e 3,
SR " Feb S . o= o 86,4 35,
Mar © . - Do 89.8 . 33,
_Apr . .. 32.0 0 3,26 40,2 1S,
May 240, 60.96 - - 38.6 14,
“Jun 111, 28.40 73,1 28,

S Jud o 101, .25.88 . 87.4 25,
CAug 023404 59,54 31,70 0 1))
sep - 789 - 20,04 - . 682 26,

s Ot oo 0170020 743,23 0 o 564 21,
coNev ol 11301 0160970 T 3740 g
Dec ool Do 0 gz gy

HNORWRO OO
W R RN NN RO

'-f.lj Gross water requirement-effective rainfall



Yéaf' Month Effective rainfall . Water to be supplied

o {(mm) (106m3) (106m3) (m3/sec)
1965 ' Jan - - 85.6 32.0
- ~Feb - 15.8 3,21 . 83.2 34.4
Mar - - 89.8 33.5
CApr 60.6 6,16 37.3 14.4
“May- 0 207.6 52,7 - 46.9 17.5
S Jun - 210.7 53.5 . 48.0 18.5
" Jul - 128.4 32.6 60.7 22.7
‘Aug . 183.1 46.5 44,7 16.7
Sep - 274.3 69.7 : 19.0 7.3
Oct 0 178.7 45.4 . 54.2 20.3
"Nov _ - - 51.8 20.0
-Dec - - _ 83.9 31.3
1966 Jan R . - 85.6 31.9
Feb 23,2 4.7 81.7 33.8
Mar -32.2 6.5 83.2 31.1
Apr 64.6 6.6 36.9 14.2
May  177.9 45.2 54.4 20,3
Jun 88.1 22.7 79.0 30.5
“Jul 220.8  56.1 37.2 13.9
CAug 273.5 69.5 22.0 8.2
Sep - 204.0. 51.8 - - 36.4 14.1
. Qct S 136.7 0 34.7 64.9 24,2
- Nov’ 58.5. 8.8 44.3 17.1
‘Dec - - 25.0 5.1 78.8 29.4
- 1967 . - Jan . - - 85.6 - 31,9
c " Feb . - 86.4 35.7
Mar - - 89.8 33.5
“Apr - 13.9 1.4 42,0 . 16.2
May - 173.0 - 43.9 55.6 '20.8
©Jun 115.9 29.4 72.0 27.8
CJul 152,55 - 38.7 - 54,6 20,4
Aug . 181,3  46.1 45.2 16.9
Sep - 239.6 ~ 60.9 27.4 10.6
~ Oct 87.7. 22,3 77.3 28.9
‘Nov - - 5.1 0.8 51,1 19.7
- . 83.9 31,3

¥t 8-



Effective rainfall ‘Water to be_Supplied':

- Year Month : —" T 2
- . . (mm)  (105m3) (105m3)  (m¥/sec)
1968 Jan - ' - - 85.6 32,6 -
: _ Feb - - . 86.4 - 35.7
Mar -~ - - . 789.8 33.5
Apr . 82.4 8.4 . 35.1 13.5
May- 161.0 - - 40.9 - 58.7 . 21,9
Jun. 139.7 . 35.5 . 66.0 25.5
- Jul 76.7 19.5 73.1. - 27.6°
- Aug 0 182.4 - 46.3 . 44,9 - 16,8
- Sep - 144.3 1 36.7 51.6 19,9
~0ct . 131.6 33.4 . 66.2 24,7
~ Nov 6.2 0.9 - 50.9 - 19.7
Dec - e e - 83.9 31.3
©1969 - Jan . . - - - 85.6 .. 32.0
' Feb < o - 86.4 35.7
Mar - - - - .. -89.8 33,5
Apr - - - 43.5 . 16.8
-May - . 89.6 . 22.8 S 76,9 28.7
- Jun 119.2 - 30.3 7.2 27,5
~Jul - 157.6 4000 . 53.3 . 19.9
“Aug .~ 156.8 39.8 51.4 19.2
- Sep . -236.4 . 60.0 28,2 - 10.9°
- Oet . - 85,1 21,6 . 78,0 . ..29.1
Nov. 5.6 . 0.8 . 51.0 - 19,7
SDect - T 839

-.31,3

e STl
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‘Table A-3

B3O R Tk

" (%1098 )

' R \ Local ~ Foreign Total
Item of Works - Quantity Currency - Currency
- Land Development o : ' _
. Reclamation 4,700 ha 829 591 1,420
- Consolidation . 25,400 ha - 2,311 279 . 2,590
Sub-total 3,140 870 4,010
Irrigation Canal : ' o
"Main canal 66.30 km 1,118 846 1,964
. Branch canal 7 222.4 km 3le ~ 193 509
‘Collateral works 249 446 531 977
‘Sub-total 288.70 km 1,880 1,570 3,450 -
Irrigation Pumping Station S _
~ Machinery 2x1,000 kW - 410 410
House & foundation LS - 150 . 200 - 390
- Pipe § canal - 3,150 m 115 - 210 325
~Collateral works LS 15 30 45
Sub-total . 320 850 1,170
Drainage Canal _ : ' "

' Main canal 49.80 km 638 577 1,215
‘Branch canal ~110.30 km . 279 104 383
Collateral works 120 183 159 - 342

Sub-total 160.10 km 1,100 840 -1,940
Polder Dike- ‘ ' '
Excavation 51,63 .103m?3 126 124 250
Embankment 2,231.00 103m3 258 255 513
Earth moving 1,761,00 103m3 496 491 987
_ "Sub-total 31.00 km 880 - 870 - 1,750
Dralnage Pumplng Statlon' o . L

" ‘Machinery 3x350 kW~ S 690 . - 690
‘House "§ foundatlon L 705" 205 . - 410
Collateral works LS 15 25 40
:Sub~total 220 920 l , 140

© Diversion Dam L . . - o

-;Foundatlon : LS. 45 - 160 . 205
“Carth works 28.34 10°m° 9 8 17
- Concrete works 9, 65'103m3 173 - 170 - 343
Collateral works - LS ) n22 a2 64
- Temporary. works - LS 96 - 34 130 -
Gate & bridge. 290 m2. - 396 396
Sub- tbtal ' 345 810 - 1,155 -

: IEnglneerlng Fee - 480 980 - 1,460 -
v Sub~ total 480" 980" 1,460
Contingency 805 800 1,605

Sub-total 805 -800 . 1,605
Total - 9,170 8,510 17,680

" Main Dam Cost Allocated 1,150 2,660 3,810

I*;Grand total 10,320 11,170 21,490 -

CTEE=



Table A-4  J& [£ 81 & % D0 % I 9 &

(in $10%)

Name of Division r .1 1 otal

Avea inha 15,350 - 2,450 7,600 25,400

Land Development ~ -~ 2,820 - 400 - 790 4,010

Irrigation Canal 2,050 220 1,180 .. 3,450

Irrigation Pumping Statiop i’;70:  '...1,170.
Drainage Camal _1;170 - :770 ) ..1,9491"
ppldéf Dike-_ 1,750 o - - 1,750 -
Drainage.Pumping Station 1,140 ' - : -'. o 1;;4d
Diversion Dan - 860 105 0 1,155
Engineering Fee o "980_ S a0 1,460

Contingency . . 1,075 8 450 S 1,605

Total =~ . 11,845 . 8§75 4,960 17,680 .

Main Dam Cost Allocated 2,305, 286 1,219 - 3.810

‘Total . 2,305 286 1,219 3,810

CGrand Total . 14,150 1,161 6,179 . 21,490

Cqst_péiﬁﬁa'($3 L 927 C 474 813  _  346__.f.

E e
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Table A-5  #% % M R T K &t (RER)

in § 1,000

Works Division I 11 TIII Total

Item Area (ha) 15,350 2,450 7,600 25,400
Land ﬁeﬁelopment : o 2,820 o 400 790~..' 4,010
nﬁgaﬁmCmml o 2,050 220 2,970 5,240
Drainagé Canal o 1,170 .- S 7700 1,940
Polder Dike - | 1,750 o - 1,750 |
Dréinage | | |
Pumping Station 1,140 - - - 1,140
'_VDiversidn Dam-_ ' o _ -1,025  _ 130'  .;' . "-1;1§§
. Engincering : N 995 T s - w0 1,520
| ;On#iﬂgeanz e 1100 80 so0 - 1;680"
Sup;tot51" ':' o 12,050 '-._ :905_ '-_ S;ASﬁ:.  'l8,§$5'
;Daﬁ'Costféiiocatedfto - .- : . SRR i. o S :-
Irrigation o nEE0 3300 1,400 4,370
Total 600 1,235 6,880 22,805
CSMha e s0n ggs g

:1:  5ﬁ'3f¥"



Table A6 MNMAKG &£ Y71 d 150 & 0 N WK <o EBER O LE

Pumping irrigation

Gravity irrigation
(alternate plan)

Item - ' ' (original plan)
Service Area . 7,600 ha
Initial Investment Cost $6,179,000
b/a | © $813/ha

Co | o
Amortization of Investment 451,000
(i=06% :
Réplacement Cost : o 6,000
0§ M Cost?/ 167,000
Total of d to £ = - 624,000

Annual Cost per ha - : $82.1/ha

7L600_ha
$6,880,000
$905/ha

$502,000

103,000
- 605,000

$79.6/ha

1, Interest during construction is included. .IntereSt_rate_of
.~ 6% 1s adopted as an approximate value of the internal rate

of return. - : .

2/ 3% of investment cost for the case of pumping irrigation,
1.5% of costs for the main dam and gravity irrigationm,

— % 9...



- yjﬁaﬁﬂ%&@m& 2AD 3 b Az U T Wi Lf:_o

W oE %

1aumzbmﬁmhﬁmﬁm'- © 17,800 ha
mmaoﬁQ3mbmbmm.' ' 1600
Ao B B K 4500 KW
 ' o ' N (855 %)
W%%4~a»ﬁm&._ o ©. L0000 KW
() 7« — 4 SR B L HAL
L L Dok AstniEe | 25.400 ha
SIS S TR I o .ff;b’c . .8400 KW .
P h _ _ et Me)
W . — A REE | . Looo RW
@) 7 AR N L IR | |
101, B oTASA ST | 25,400 hu

LTI R - Bxk 0 3,400 KW
- | (270 M)

. zmkwmﬁﬁ%TtmﬂLr;Lwomvm%4;fmﬁm&ﬁvWﬁ@k&ﬁﬁ?Ltkéé-
fmbﬂﬁkaéa# A)oBA \mhwwamm&wﬁf&Lfﬁﬂléwomm'%Lramﬁmu
87WMWh#%}k¢67nfr Zmﬂ;m.ﬂﬁ&&ﬁfﬁl?MM“h%LT“%ﬂMmllmg
MWh £ 5. LaL, T«~t»ﬁ¢é&ﬁbaw# zmvmmm&$ﬁM1ﬂomml'—&ﬂm
8,700 MWh ﬁ*ﬁ’éméﬂéo fer op e %Table A=7 |-,r Ls S

.l ._ _ﬁlﬂ—-‘ ‘



Table A-7

’E’r&’—zr_faw

fLﬁS 2 A b
Ifriga— _ Flood
tion Power Control = Fishery Total
(1=3%) (i=6%)  (i=3%) (1=3%)

' (1) Original plan 2.76 1,13 1.70 1.50 2,48
Epumping % ' : Co
irrigation

(2) -Alternate plan 2.75 1.00 1.27 1.25 2.46'

Egravity 3. oo
{irrigation
(3) Alternate plan  2.75 1.02 1.27 ~ 1,25 2,50
(gravity irriga- ) :
(tion and without)
. (diesel generator)
(i=6%) . (i=6%)  (i=6%) (i=6%) .
(4) Original plan (1)  1.65 | 1,10 .42 1,29 1.55
(5) Alternate plan(3)  1.60 1.00 .00 1.06 - 1.51

7oALY, @5 EVEITR, #4085, PORBT, TS LEDR 6 FOMTREY -

tom&ﬁwﬁﬂﬂﬁt$ﬁ®Mﬁé=1F&ﬁbTﬁ . SOA kDM -

=3bkLﬁ@E

BELTWANT, fL*i’J“JHnH,EL:& O BMORFEE 6% & u—e; 3@3&1&& 14)3; :
_UWkLCUﬂtotwﬁﬁ.& Xm&ﬂmmwﬁﬁ&Lﬁn

e N F T



HHBROBAMAE - =2 HULE LA FED L, HBMOME - 2 A MEKED L, $ROWES ¢
HIE L7 T OBLAS SERSATN L HETE 5, -

Table A-8 = # & — Al &1 5 1 N &

- in ¢/kWh-

O € R ) N € e &)
Item ' '
i. Load center " 1.36 1.79 1.87 L.41 - 1.88
(for allocated dam, ' o | o
cost, included (0.58)  (0.32) (0.42) (0.63) (0.43)
into the above) '
ii. Distribution - 1.39  1.44 1,39 - 1.39 1,39
Ciedi 20750 3.23 0 3.26 0 2.80 . 3,27
iii _Altérnate_diéselr - _ - . -'k.‘:
-~ power cost includ- : 3.00: . 3.23 . 3,27 3.00 . 3.27
Cing d1str1but10n : o o Cee SRR

'_cost .

‘Case number corresponds to that of Table "B/C ratlo in -

various ‘cases’ in preV1ous page.

—5 12—



Table A-9

i 'ff’(l)h. B 6

Af?@t?n —y

in million US$

aji’

B . ) . Flood _ co
Item Irrigation Power = control Fishery Total
(1=3%) - (i=6%)  (i=3%) - (i=3%)
. Benefits 91.40 7.21 0.56 0.30 99.47
. Alternate Costs 35.75 10. 38 6.69  5.22 58.04
Installation 22,94 7.49 4,83 3.77 39.03
0 &M 12.81 2.89 - 1.86 1.45 19,01
. Specific Costs 28.46 4.41 . 0.05 32.92
Installation 17.68 2.66 - 0.04 20.38
0§ M 10.78 1.75 - 0.01 12.54
._Lesser of aand b 37.75 7.21 0.56 0.30 43,82
. Separable Costs 0.59 0.64 0 0 1,23
Imstallation 0.48 0.52 0 0 1.00
0§ M 0.11 0.12 0 0 0.23
. Remaining Benefit 6.81 2,16 0.56 0.25 9.78
d-c-e) (69.6% (22.1%)  (5.7%) (2.6%)  (100%)
. Allocated Joint Costs 4.12 1.31 0.33 0.15 5.91
~ Installation. 3,33 - 1.06 0.27 0.12 4,78
L O&M 0.79 0.25 0.06 0.03 1.13
. Total Allocated - 4.71 1,95 . 0.33 0.15  7.14
" Dam Cost. - (66.0%)  (27.3%)  (4.6%)  (2.1%)  (100%).
" Installation’ 3,81 1.58 0.27 0.12 5.78
‘O&M 0.90 0.37  0.06 0.03 1.36
. Total Project Cost 33.17 6.36 0.33 0.20 . 40.06
Installation - 21,49 4.24 0.27 0.16 - 26.16
0 &M - 11.68 2,12 0.06 0.04 - . 13.90
j. Benefit-Cost Ratlo 2.76 1.13 1,70 2.48

Besides,

there is found the cost $60,000 for three pllot

© Note: (1)
' ' - fish farm ponds as the fishery compensation in the down-
stream fo the river. But it is not for the allocation.

{2) . The capitalized'benefit of power generation is regardéd

as the cost of alternative diesel power, which is ¢3.00/kWh '
1nc1ud1ng dlStleUtlon cost .

~ff 13—



Estimation. of power energy balance (1)} -

- Origiﬁai pian including pumping irrigation -

"[ﬁower station| I o load. factor 57“'
) | T e 1
- . | o e e AR :
‘ P S .
o : : - !

Generateq | Peaki 4,500 kN |
. End - (max. dlscharge w1th) :

. : max. water head 1

—r Peak load: 3,480 ki o ~ annual: 22,600 Mih

_ (pump) general) : | ' (pump).- (genéfal) .
load/ (load - load load '
2,130 kW 2,370 kN © 13,400 Mh 9,200 Mh -

loss: - : R -10555
6% ' N %

Load . '\L o N

Center : L . o .

- B | 2, 000 kW—/ 2,230.kW* _ L 12770 Mwh - 8,700 MWh-

L gase k| o 4 21,470 Mwh
. . ) . co _ "1( S :
3 loss: - . _— loss:

. | YRR S ! 7y

. . | ‘v ) 8 SR P . L ’/ . _70 .

Load: -~ A LR P , : N L
CBEnd b K TN 2 040.kW-_/., o TN 50 MWh
B T T A SRR NG RS o 20,820 Mih !

_ . L . ) 3 _:},\\\; . S . jl
B i e A B P e p 4
- load factor: 72% S 1oad'faétbr:?45%

_f'}/ Irrlgatlon pumps 2 000 kW or Dralnage pumps l'OSO-kW'H

Eﬁ/' Domestlc use: 1 600 kW (7,500 houses), Publlc use 60 kW,
: General 1ndustr1a1 use: 380 kw o

- ) _iﬁ 14—



1.

T1-1.

1-2,

1-3,

A-3-20 K DWW o BB EEWEo T

EPR R

i

T

Installation power

Annual powér-delivery

Load factor

4,500 ki |
22,600 MWwh (generdted_end)
21,470 Mvh (load center)
20,820 M¥h (sellable)

8,050 MWh (distributed, for
general use)

average-57% (generated end)

fAﬂm&7nv~bLkwté®u—F-tvﬂ—vmm&ﬁ(x1ws)

o

oo

5" ta

R

.. Contingency (10%)

Power house .-

Foundation treatment
for power house

Penstocks and intake.

Turbines ‘§ generators

. Tfansmission liné'(45_km1:

. Substation

Communication facilities ete.

Total = 1,710

WA (x10°8)

. Distribution ‘line -

concrete pole, wire,
.foundation, etc. .

. ‘Equipment o
- pole trans, CB, etc.

D lsf_'.

{cost) (ﬁéeful lives)
185 50 yrs
85 50 yrs
100 50 yrs
700 . 35 yrs
290 50 yrs
150 25 yrs
45 - 25 yrs
155
(CQSt)-[-' -(uséful-liveé)_f
590 35 yrs
245 25 yrs



_ (cost) (useful lives) :
¢.- Communication facilities - 30 25 yrs
d. Contingency (10%) _ 85
Total 950
1-4, K &E o 4 8 P
i) fA%é?R%—rL&wk%mneFotQa—fmmﬁw
a. Amortization of installation cost,
for 50 yrs. @ 6% interest rate
' $ 1,710,000 x 0.0634 = $108,400
b. “Replacement:
Turbines and generators,
at 35th yr.. & 6%
b 700,000 x 0,130 x 0.0634 = § 5,800
* Substation and communication facilities,
at 25th yr. @ 6% _
$ 195,000 x 0.233 x 0.0634 = $ 2,900
c;. OGM cost R _
36 of total 1nsta11at10n cost % SI;SOO :
‘Total * " $168,400
' Cost/kw -
' $168 400/21 470 MWh ¢0.78/kWh
@ 6°

Capltallzed the above for-SO_yrs{.
$168 400 x 15. 76 e
ii) o ﬁlﬂifﬁiﬁ ﬁ
a, Amortlzatlon of dlstrlbutlon system, :
- for 50 yrs B |
o '$ 950,000 x 0. 0634 =

o 15—.'

$2 65 m11110n -

~$ 60,200



b.__Replacement;

Concrete pole, wire, foundation
and soforth, at 3Sth yr. in
50 yrs. @ 6%

$590,000 x 0.130 x 0.0634 = $ 4,900
Pole trans; CB and other equipments,
at 25th yr. in 50 yrs,
@ 6% .
$275,000 x 0.233 x 0.0634 = $§ 4,100
¢, O0&M costs
~4.5% of total installation cost $ 42,800
' ‘Total $112,000
Cost/kWh $112,000/8,050 MWh = ¢1.39/kWh
Capitalized the above, for 50 yrs. 2 6%
$112,000 x 15.76 = $1.76 million
1ii) BWE7er—tEhiS AWM P 2 ORBR
L ' _ 1y
a. Amortization of allocated dam cost s
~ for.50 yrs. @ 6% interest rate o
| $ 1.58 million x 0,0634 = $100,200
b. Q&M costs _ _ el .
| $ 0.37 million x 0.0634 = § 23,5002/
$123, 700

~ Cost/kWh - = $123,700/21,470 M¥h =

Total

¢ 0.58/kWh

1y ‘See the_Cost Allocation of Multipurpose Dam

L2/ 'thivalént'toul,S% of allpcated dam cost

_ﬁ' 17—



At load centér.:' excluding dam cost ¢ 0.78/kWh.
I ' including dam cost - ¢ 1.36/kWh
Distributed, for general use _ | ¢:2,75/kWh

a_mﬂ%&mﬁmt@@ﬂb&§f4—f»ﬁmﬁmnzkmﬁa¢é)

.-ﬁﬁﬁ# L&@mﬂ§¢ﬂﬁmhgwmuu@ménnr4~t»ﬁ¢mf%éolﬁﬂfmﬁiﬁ
&8 1,250 KW Wﬁiﬁ5%£ﬂhb\ud62MK“mm&b$duw4MOM\&Uﬁiﬂﬂﬂﬁ
imebrﬁﬁéntuu—r t/f—LnUéJMmem ﬁ&nmhwim&ﬁ#tLT
zhwouKh-ﬂﬁﬁtL<‘8%ouuhvmao '

=1

2-1, _4—ﬁ»%1mmm T

a. Diesel—electrlc equipment'

6,250 kW x @ §153 = $ ’970,000
b. Power hotse ' $ 70,000
~oc. ,Substatlon . 8 150,000
cd. Contlngency (109) '§ 120,000,
" Total cost at load center $1 310,000 -
i Dlstrlbutlon system—/ R S
' '1nclud1ng contlngency ' N L L8 950;000'
Total 1nstallat10n cost '.  ':'3 S ":$2,260,000 .
2-2. F—wARBHORER
'fn;_ Ko i
Amortlzatlon of 1nsta11at10n cost
for 50 yrs e ey 1nteres¢ rate _ _ -
©°$1,310,000 x 0.0634 = - § 83,000

i-l/°hSame_as the case of hydrb-power, f¢fer_t0'A;3_2; 123,

Coemis-



b. Replacement:
Diesel-electric equipment,
for each 15 yrs. in 50.yrs..@'6%
$970,000 x (0.417 + 0.174 + 0.073) x 0,0634 =

$ 40,900
Substation, at 25th yT.

in 50 yrs. @ 6%

' $150,000 x 0.233 x 0.0634 = $ 2,200

c. 0§ M costs |
% of total installation cost $ 65,500

d. Fuel cost |

' consuming 0.23 kg/kWh of

fuel, costing ¢ 3.15/kg .
21,470 MWh x @ § 7.2/MWVh = : $154,600

: Total $346,200
Cost/kWh 346,200/21,470 Mwh = ¢ 1.61/kWh

Capitalized the above, for 50 yrs. @ 6%

(equivalent benefit of hydroelectric power)

$ 346,200 x 15.76 = $5.45 million
i) EwESR | -

" Total . S s1iz,000
Cost/kWh ~ $112,000/8,050 kih = . - ¢ 1.39/kih
Capitalized the above, 50 yrs; @ 6% .

' $112,000 x.15.76 = - _§ 1.76 million

iii) a7 —vr s

¢ 1.61/kWh + ¢ 1.39/kWh = ¢ 3.00/kWH

 lJ1_Same as.the case of hydro-power, refer to A-3-2, 1-4.
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in million US$

Item | SRS At load center Distribution.  Total
a. Benefits - 545 176 7.21
b. Specific costs>/ - 265 1.76 -'4.41_'_
‘b-1 Installation L7 0.95 2,66
b-2 ogM¥/ - 0.94 ©0.81 1.75
. Alternate dam cost : _ 4.83~"
O&M costs for ¢/ = : 5 1.4
. Alternate costs _ : AR 7.49
S {b-1) + (o) ' o
OfM costs for d - . ' - 2.89
(b-2) + (c") | | | .
- Dam costs with that purpose (power) omitted _ 5.26
0&M costs for ed - B IR - 1.24

'_Caplt&lled annual costs, refer to A- 3 2, 1

_1y
__g/' Cap1ta11zed OGM costs - 1nclud1ng replacements costs .
:gj"Capltallzed Q&M costs, taken 1, 5% of. dam cost per
. ‘annum,. for 50 vyrs. @ 6% interest rate
:5/"Taken same procedure of 3 _/
5/ 180 x- 105m3 for requ1red storage capac1ty and 310 X 106m
. for gross ‘capacity. _ . )
6/ 350 x. 106m3 for requ1red capac1ty and 480 x- 10G 3 for gross

-.cqmujy



Table A-10 F a7 r e~ a-ym)&%i’fﬁ

in million US§

_ gation Power control Fishery
a. Benefits 91.40 7.1%  o.s6 0.30
b. Specific Costs 17.68 2,662/ - 0.04
b' 0 & M Costs for b~/ 10.78 1.75 - o.01
¢. Alternate Dam Costs 5.26% 483 4.83Y 373
c' O § M Costs for c2/ 2.03 1.14 1.86 1.44
d. Alternate Costs 22.94 7.49 4,83 3.77
® + c) _
d' 0 § M Costs for d 12.81 2.89 1.86 1.45
. b+ o) : .
e. Dam Costs with that 5.30% 5.2 5.78  5.78
Purpose Omitted '
.e' 0 § M Costs for egj 1,25 -1.24 1.36 1.36
f. Multipurpose Dam Cost ' 5.78
£1 0 & M Costs for £/ 1.36
“Note __/ 2/ The dlstrlbutlon cost is 1ncluded in the beneflt
o : . or cost at the load ‘center,
-3/ - Includ1ng the replacement costs 0 a'ﬂ costs
© .+ taken 1.5 - 3.0 % of specific costs per annum
~ for ‘each purpose practically, and CapltallZEd
L _for 50 yrs. @ 6% interest rate for power and
_ ' .@ 3% for other purpose.
47 350 X 108m3 for required capacity and
o 480 X 106m3 for gross capacity.
- 5/ 270 x 10%m3 for requlred capacity and”
_ 312 x 10°m3 for gross capacity.. .
';9/.- ': Re5erVo1r area-of 40 Lm at water level 26. 2'm. _
1 Capitalized O&M costs taken 1.5% of dam costs per
L annum for 50 yrs, @ 3% for 1rr1gat10n and. @ 6%
.for power 1n interest rate,
8/ 270 x 105m3 for required capacity and
: T« .400 x10°m 3 for gross capacity.
- 2]; _g/.-Capltallzed OGM costs taken 1.5% of dam costs for“:

50 yrs e 6% 1nterest rate,

—?Et‘ 21—



Table A-11 RER@IKBIFS 7 alkoT yr—va v

in million us$

~Flood

‘Fishery Total

' _ a/i

Item  Irrigation. Power control Lshe
' o (1=3%) (1=6%) (i=3%) ~(i=3%)
. Benefits . 91.40 . 6.02 0.5  0.30  98.28
. Alternate Costs 34,73 10.88  6.69 5.22 57.52
Installation - 23,70 - 7.66 4,83 3.77 - 39,96
0&M | 1103 3.22 1,86 1.45  17.56
. Specific Costs 27.44 5,36 - 0,05 32.85
Installation 18.44 3,19 - 0.04 21.67
0 &M 9.00 2.17 - 0.01 11.18 .
. Lesser of a or b 34,73 .. . 6.02  0.56 0.30° - 41.61
. Separable Costs 0.59 0.64 0O o 1.23
Installation 0.48 0.52. 0 0 1,00
0 &M 0.11  0.12 0 0 0.23
. Remaining Benefit '6.70 0.02 . 0.56  -0.25 7.53
(d-c -e) (89.0% (0.3%) (7.4%)  (3.3% {100%)
. Allocated Joint Costs ~ 5.26 0,02 . 0.44 0.19 5.91
" Installation 4.26 - 0.01 - 0.35 0.16 478
o&M - ©1.000 0.0l 0.09 0.03  1.13
h. Total Allocated -~ ~ . 5.85 - 0.66 0,44 - 0.19 7.14
- 'Dam Costs = "~ {81.9%) 0 (9.2%) . (6.2%)  (2.7% (100%)
_ Installation , L4747 0,53 0.35 0,16~  5.78
0&M - 11 0013 0.09 0.03 1.36
i Total Project Costs 33,28 6,02 . 0.44 - 0.24 . 39.99
Installation © 2318 0 3.72° 0 0.35 0.200  27.45 .
0&M 1011 2,30 0,09 0.04 12,54 .
j  Benefit Cost Ratio 2,75 1,00 1.27 1.25 2,46

% | 22— o



 Table A-12 FART Ry s v OIEBER @)

in million US$

. Powe rl/ ' . lood
Item at load distri- = sub -IFrlga' Floo 1 Fishery
' center bution total tion contro
Benefit 3.66 2,36 6.02  91.40  0.56 0.30
Specific cost .~ 3,00  2.36  5.36  27.44 - 0.05
b-1 Installation . 1.92 1,27 3,19 18,442/ - 0.04
b-2 0 &Mcosts  1.08  1.09 217 9.0 -  o.01
‘Alternate dam cost 4.47 5.26 4.83 3.73
. 0 § M costs for c | ©1.05 2,03 1.86 1.44
Alternate costs . - | 7.66 23,70 4.83 3.77
(b-1) + (c)
. 0 & M costs for d o 3,22 11.03 1,86 1,45
(b-2) + (c")
Dam costs with that '5.26 5.30. . 5.78 5.78
purpose omitted : '
. 0 &M costs fore - 124 125 1136 1.36
. Multipurpose dam cost = . 5.78
. 0.&M coSts'for.f S ' 1,36

Ry 'See next page .and theIeafter "estlmatlon of power energy
: balance and power cost,' ,

xg/.ﬁ.See_Table AQS.

3/ 2% of donStruction cost for division I and 1.5% for division
IT and IIT. Capitalized by 3% interest rate for 50 yrs.

. Bt {1l



Estimation of power energy balance (2)

-~ alternate plan, gravity irrigation case -

(aner Station]

“joad factor: 46%

s
' e

' load ‘factor:

'51%

kW
o - peak: 3,400 kW
Generated ~max. discharge with
End - max,.water head - _
=  peak load: 3,050 kv )
drainage general)
(pump 1oad load
1,110 kW 3,050 kN
loss: 6%.
Load_ : € . N
Center 1,050 Wi 2,860 K
! .
1 . : co
! loss: 8%
Sk : ‘
- ) I'I B i _.
- Load | . . 2,640 K2/ .
End 13,690 kW O\ TS
: l | , \'_\.
L. .............. _/’

load factor 20/

fﬁ/ Dralnage pump
'_/ Domestlc use:

Publlc use 100 kW

1 0501RW“ -

112,170 Myh

Annual:

dralnage )
(pump load

1, 860 HWh

_\/__ g
1,770 MWh
s

-loss

. load factor

" housés in speu and nearby).
Rubber and other 1ndustr1&1 use

1
\
- |
1
I
|

a1
i
t
!
!
v
]

loss:

© 7%

13,660 Mih

generaly
(load )

11,800 Mith

5%

W

_ 11,200 Mwh
| 12,970 Mwh |

W

10,400 MWL

45°

-2, 040 kW (7 500 houses in the. progect area and 2 200

500 kw
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1. % & W |

Maximum outpﬁt 5 3,400 kW
Peak load. _ 3,050 ki

Annual powef delivery 13,660 Mwh {génerated end)
| 12,970 Mvh  (load center)

12,170 Mwh tsellable}

10,4CO-MWh (distributed, for'genéral use) -
Load factor to max. output 46% = (generated end) '

Load factor to peak load  51%  (generated end)

2, \—F kv A —DEREY

2-1. GBI (A A ET R s L)

‘ (éost) (useful lives)
a.:'POWer.hoﬁse o - _ 170 © 50 yrs.
b Fouﬁdation:treatﬁent 80 50 |

el ‘Penstocks and intake | 80 50
:d;'.Turbines §: generators. 600 35
}é'- Diesel generator - 50 _ 15
f}~-Tfansmissiqn_line (SOkm] 520 . 50
g Substation : 195 25
h. .Cbmmunicétibn'faéilities 55 .25
S _ o _ etc. _ '
Si Coﬁtipgénéy (10%). o 170
" Total - 1,920

. 1/ - excluding ddm'cost a1l¢catéd.to power.

—%t 25—



2-2. AaBMETer—tLAVE 3@112{%??(193:1:15 DE, FITFHG)

T a. Amortizatioﬁ of installation'cost _
$1,920,000'x 0.0634 = o 1 $121,7OO

b. Replacement
- Turbine and- generators
$600,000 X 0.130 x 0.0634 = - - § 4,900

- Diesel generator
°$50,000 x (0,417 + 0.174 + 0. 073)

X 0.0634 = $ 2,100
Substation and communication facilities:
~.$250,000 x 0.233 x 0.0634 = $ 3,700
‘c. 0 &M costs .
3% of total installation cost: ~ $ 57,600
Total .$190,000
Cost/kWh ' R
$190, 000/12, 970 MWh C o ¢1,47/kWh
Capltallzed the "above for SO yrs . |
- s190, 000/0 0634 = . $3.00 million

3. 2WHOEEY
31 BB O# (x10%)

.a}_ Dlstrlbutlon llne (COSt) '(USEful'11V§S)

concrete. pole wire, foundatlon, etc, 780 . 35 yrs
b. ;Equ1pment : _-" a . L
.. pole trans, CB, etc. =~ . " 330 . 95
c.'iCommunlcatlon fa0111tles R _:",-1_45:; _ 25_
d. PContlngency (10 5 '-‘15'115 .
S : ' f Totéf_ 1,270

ST



3-2. BB E£E LY (IS 0% FITHG% )

'a. Amortization -
$1,270,000 x 0.0634 = $ 80,600
b. Replacement |
Distribution line:

6,400

$780,000 x 0,130 x 0.0634 = $
"Equipment and facilities:
$375,000 x 0.233 x 0.0634 = § 5,500
c. 0§ M costs
4.5% of total distribution cost: $ 57,200
Total _ $149,700
Cost/kWh $149,700/10,400 MWh = - ¢1.44/kWh
Capitalized the above for 50 yrs
$149,700/0.0634 = $2.36 million

AL REBT A RUTOERLR

410 K oBm oW S
. T o _ {cost)” (useful_lives)~~
-a. - Diesel-electric equipment Co '

R 4,000 kW x €153 = $615,000 . 15 yrs
75. Power house ) 3 _ - § 60,000 50
c. Substation . $150,000 25
© d. Communication facilities, etc. § 55,000 25
e. Contingéncy th%}-- o 3.$ 90,000
'fotai cost at load center 3970,000
. DistribUﬁion systémi/ - _ $1,270,000

i Total'inStallation cost.  .$2,240,000

 1/; See 3-1,  Distribution cost (same as the case of hydro-power)

__n. 27; .



4-2,

B A (WIS 0%, FTHE%)
(at load centef)

a. Amortlzatlon

$97o 000 x 0.0634 = $ 61,500
b, Réplacement ‘
Diesel- electrlc equipment:
$615 000 x (0. 417 + 0. 174 + 0. 073) o
x 0.0634 = . $25,700
'_Substatlon and communlcatlon faC111t1es -
3205 000 x 0.233 x 0.0634 = $ 3,100
é; b_& M COStSs N -
5% of total installation cost: $ 48,500 = .
d."Fuel cost- _
consuming 0.23 kg/kWh cf fuel,
~consting ¢3.15/kg: o
12,970 MWh x e$7. Z/LMh $ 93,400
Total - $232,200
© Cost/kiWh $232'200/12'97o Mih = o e1.79/kWR

.'Capltallzed the above for 50 yrs :
$232 200/0 0634

" (At dlstrlbuted end)—/
o Total: ' S
| "_Cost/kWh $149 700/10 400 Mih =
' {i Capltallzed the above - for Sp yrs
. $149 700/0 0634

 $3.66 million

$149,700
¢1.44/kih L

 $2:36 million -

--ljf.See 3-2. _ Annual cost of distribution for 50 yrs with 6%
- :gof 1nterest rate, (same as the case of hydro powar) L



43, BT — A RN S
" ¢1.79/kWh + ¢1.44/kh = o ¢3.23/kiWh

Table A-13  REROO LA 7 oy -5 v

in million US$

T Flood C
Item L ~ Irrigation  Power control Fishery Total
| (1=3%) (i=6%) (i=3%)  (i=3%) |
" a. Benefits o 91.40 4.86 0.56 . 0.30  97.12
b. Alternate Costs - 34.73 9.67  6.69 '5.22 . 56,31
‘Installation ~ 23,70 6.96  4.83 3,77 39.26
ogM S 11,03 2,71 1,86 1,45 17.05
¢, Specific Costs - 27.44 4,15 - 0.05 31.64
Installation 18.44 2,49 - 0,04 20.97
0 &M . 9.00 1.66 : 0.01 10.67
d. Lesser of a or b 34.73 4.8  0.56 0.30  ° 40.45
- e1'Separab1e Costs 0.59 0.64 0 0 1.23.
. Installation . 0.48 -+ - 0.52. 0 0 1,00
o0& M 0.11 0.12 0 S0 0.23
"f;-Remalnlng Benefit 6.70  0.07 - 0.56 0.25 7.58 .
o d-e-e) T T(88.4%)  (0.9%) (7.4%)  (3.3%)  (100%)
gj_Allocated-Jq;nthosts_ 5.28 0,05 0.44 - 0,19 5,91
. Installation "~ . .4.,23 " 0,04 0:35  0.16  ~.4.78
0O&M 1,00 0.01-° 0.09 ~ - 0,03 1,13
7‘5.:Tota1 Allocated ~ 5.82 0.69 0.44  0.19  7.14
o Dam Costs = T . (81.5%) (9.6%) (6. ) _ (2 7%) --(100
- Installat;on]: 473 . 0,56 - .0.35 0,16 5,78
o&FM .o L 0,13 - 0.09  0.03 - 1.36
"i.’Total PrOJect Costs - 33.26. 4.84- 0.44 - 0.24 38.78
Installation .~ 23,15 3,05 - 0.35 0.20° . 26.75
oEM o 10 1.79  0.09 0.04 ° 12.03
'f;j. Beneflt Cost Ratlo S L2075 1020 1,27 0 1,25 2,50

:__fﬁ‘_zg—.



Table A-14 A AT o7 —v s v 0 KEEH

~in million US$

~ “balance and power

.2/ See Table A~5

37 2% of construction cost for division I and 1.5% for division .

cost'", -

“IT and TII. Capitalized by 3% interest rate for 50 yrs.

' . B P ow e 1= b.' Irriga- ~ Flood - Fis
: Item_ - .. at load - dlsFr;- su tien Ccontrol- hery
: e " center bution- total :
a. Benmefits = 3.0 - 1.76  4.86 91,40 0.56 - 0.36
b. Specific cost 2.3 1.76  4.15 27;442' - 0.05
" b-l Installation = 1.54 0,95 2,49 18.44% . - 0,04
b-2 0 § M Costs . 0.85 . 0.8l 1.66  9.00% - 0.01
c. Alternate dam cost 4.47 5.26° 4,83 3.73
c'. 0 § M costs for c 1,05 2.03  1.86°  1.44
d. Alternate costs 6.96  23.70 . 4.83 - 3.77
S D . o) o "
“d', 0 & M costs_for d 2.71  11.03 1.86 1.45
(b-2).+ (c") S - '
e. Dam costs with that 5,26 - 5,30 5,78 5.78
- purpose omitted N ' _
e'. 0 &M costs for e 12410250 1.3 0 1.36
S f, Multipurpbse'dqm‘édsf B . 5.78
£'. 0§ M costs for £ . 1.36
' :1/ ‘See next page and thereafter, "QStimation.of power energy



Generated

End

Load
"Center

‘Load
End

| load factor: 20o

- \/. . .
' 1,050.kw£/ 2,230 kW

Estlmatlon of power energy balance. (3)

- Alternate plan, grav1ty irrigation case -

.LEower Statiaﬁ]

load factor: 37%

Lo .
! load factor:
S : P 53%
peak:. 3,400 k. : S Il 1
‘max, discharge with T \ :
- max, water head -7 X 1
|

peak load: 2,370 kW Annual: 11,060 MWh

_(drainage ) (general) _ drainage ) general)
pump load/ ‘load o (pump load (lpad
1,110 ki, 2,370 kW 1,860 MWh 9,200 Mwh
loss: 6% loss: 5%
v ’ ks ‘1/

1,770 MWh 8,700 MWh
7, FO0 Hivn
A )

4] 10,470 Mwh

loss: 8% | - ‘ AT :1055: 7%

&

- 8,050 MiWh

3,090 kW ~_ 9,820 Mwh

1
I
!
3
!
1

U |

-load factor: 45%

1/ ‘Drainage pumps: 1,050 kWY

2y Domestic use: 1,600 kW (7 500 houses), publlc use: 60 kW,
: General 1ndustr1a1 use: 380 kW



KDRBEOEER L FRIAEONE

T RBR A —

1. % & & @ o
Maximum output - 3,400 kv
Peak load 2,370 kW .
Annuél_power delivery1 11,060 MWh (generated end)
o 10,470 Myh (load center)

9,820 MWh (distributed, for
‘ general use)

" Load factor to max, output'37% (generated end)
Load fachr to peak load ~53% (geherated end)

2, n;F-tQQ—oiﬁﬂ_

2-1. MMBEAM (FARMET ey~ LAV)

{cost) (useful lives)

faﬁijowef_house o 160 ':- 50 yrs.
‘b.'.quhaéﬁiothreatment‘f_  _ -_[75.: R 50,
_c. Penstocks and -intake' 80 os0
'd. . Turbines & generators o .. 600 :  . 35 .
.fe}'_Transm1551on llne (45 km) ' 29C o 50
"f.._Substatlon o150 o 28
'gﬁ ‘Commun1cat10n faC111t1es,.-5- 45  _  .:‘725:
_ o etc. ] - .
~he Contlngency (10%) e '; i40'

Total 1,540

.EJ' eXcludihg'dam tosf_éildcated.to_powér

N TR



2-2. FAMRET O~ F LIV kX OFRL OIS 0%, FITHRG%)

a. Amortizarion of installation cost o
© $1,540,000 x 0.0634 = ©§ 97,600
b. Replacement

~ Turbine and generators:

$600 000 x 0. 130 x 0, 0634 - $ 4,900

Substatlon and communlcatlon facilities:

$195,000 x 0.233 x 0.0634 = $ 2,900

c. _O & M.costs

3% of total installation cost: § 46,200
Total $151,600

~ Cost/kWh : -
: $151, 600/10,470 Myh = ¢1.45/kWh

Capltallzed the above for 50 yrs _
$151,600/0.0634 = $2.39 million

3. RMEOTER
3-1! }ﬁﬂ':ﬁ.nw (x 1pss)_

. ' (cost) (useful'lives)
‘a. Dlstrlbutlon 11ne - :

- Concrete pole, wire, foundatlon, etc. 590 - 35 yrs
'b; Equipment S ) L
- . pole .trans, CB, etc. o _ 245 25
c. Communication . _ C S
-fac111t1es o : ‘ 30 25
-d.' Contlngency (100) 85
Total - 950

—% 88—



3-2. AR R R (WIS 0%, MITHE%)
a., Amortizatidn _ _ .
© $950,000 x 0.0634 = -~ $ 60,200
b, Replacement |

Distribution line: _
$590,000 x 0.130 x 0.0634

$ 4,900

Equipment and facilities:
- $275,000 x 0.233 x 0.0634

e

'$ 4,100
c. 0 § M costs - !
4.5% of total distribution cost: . $ 42,800

_ Total $l12,000'
Cost/kWh $112,000/8,050 Mih = _ ¢1.39/kWh

Capitalized the above for 50 yrs _ -
$112,000/0.0634 = .  $1.76 million

b REBF A REFOEED

4-l. moBRom TR R
' ERNURIS TR (cost) . (useful lives).
a. -Diesel-electric equipment : S T S

- 3,400 kN x @$153 = $520,0000 15 yrs .
. $50,000 . 50
c. ‘Substation - . . " §150,000 - 25
d."Commuﬁication-fgciiitiés;”et;. _$_55;600  _”'25i

e. ﬂCoﬁtingéﬁcyf(lo%): AT _:$ 75500Qf*

b, Power house

.  {'T0t31 §6§f7aﬁ.16ad'center_ . $850,000°  _*.*
£ Distribution systen " .g950,000

~ ' ‘Total installation cost $1,800,000 - . .

Y Seei371;_:DisttibutiﬁnICDéf (Same as’ the éas¢3of hydro-power)



4-20 % g6 (RIS 0%, FITHE%)
(at load center)
a, Amortization
$850,000 x 0.,0634 = $'53,900.

b, Replacement
Diesel-electric equipment:
$520,000 x (0.417 + 0,179 + 0,073)
X 0.0634 = : $ 21,900
Suﬁstation and communication facilities:
$205,000 x 0.233.x 0.0634 = & 3,100
c. 0O &M costs
:5% of total installation cost: $§ 42,500

d. Fuel cost
consuming 0.23 kg/kWh of fuel,
costing ¢3.15/kg:

10,470 M¥h x @$7.2/MWh = $ 75,400
| Total $196, 800
Cost/kWh  $196,800/10,470 Myh = | ¢1.88/kWh

Capitalized‘the above for 50 yrs o _
. $196,800/0.0634 = . o $3.10 million

(At distributed end)d/ - | _ R
Total: . o - ©$112,000

“Cost/kWh: $112,000/8,050 Myh = - ¢1.39/kiWh
. Capitalized the above for 50 yrs ' S

$112,000/0.0634 = "$1.76 million

l/"séé'3~2.. Annual cost of distribution for 50 yrs with 6% of
" interest rate (Same as the case of hydro-power)
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[ £1.88/kih. + ¢1,39/kWh = ¢3.27/kih

‘Table A-15 gt &) AP 55 4 fo7e » - v oa / '

— BHPUCHTER s o0ta —

"tUS$ 108y

Irriga- . Flood -

tem tion: - Power - control _ FiShery _Total

af'_ﬁéﬁéfits'j - - iAS.oo_ | 7.21;"..0{34" 0.8 55.73
‘b, fAiternate’cngs - | o 30;75' 10.38_ 5,97 | 4.56-

c. .Speéific Cosfs :_-:  o .24;28_ .44 - ; _'OQQ;.
- d.__Lééser~of a and 5.:‘  o 30.78 -  .7.g; - Q.sg ':' 0.18

-e_.-f..: Separable .C_O_S._ts.": IR | 059 _. 064 : '  .. ] ) 1..23.

_f. Remaining Bemefits 5.9  2.16 . 0.34 .. 0.13 - 8.54
L (69.3%) (25.2%) . (4.0%) - (1.5%)  (100%)

g Allocated Joint Costs ~  4.09 1,49~ 0.24 0.09 . 5.9
*ih{"Total'Allocated Dam Costs ;14.63:, C2.130 0 0,24 0.09  7.14
i Total'pfoiect_costs",_l 28,96 6.54 - 0,24 . 0.14- 35.88

- J. Bemefit-Cost Ratioc " 1.65 - 1,0  1.42 © 1.20  1.55




Table A-16 AWK BB F 4 W7 n b —v 2 v 5 BT

~— HRMEHTERE DL —

106)

(us$
. ' - Irriga~ Flood .
It ;
Item Power tion control Fishery
a. Benefit 7.21 48.00 ' 0.34 0.18
b. Specific cost 4,41 24.28 - 0.05
b-1 Installation 2.66 17.68 - - 0.04
b-2.0 & M costs 1.75 6.60 - 0.01
c. Alternate dam cost: 4.83 5,26 .83 3.73
c'. 0 § M costs for ¢ 1.14 1.24 .14 0.88
d. Alternate costs 7.48 22,84 .83 3.77
(b-1) + (c)
d'. 0 & M costs for d 2,89 7.84 14 0.89
- (b-2) + (') -
‘e. Dam cost with that 5.26 '5.30 .78 - 5.78
- purpose omitted. ' ‘ '
‘e'. 0 &M costs for e 1.24 1.25 .36 1.36
f. Multipurpose dam cost 5,78
f’: 0 & M costs for f 1.36

o a1



Table A-17 RER@EBI 37 aRDT 87—V ¥V

o AEIHRTR 6 HOBE —

(USs$ 106)

Irriga- = pover Flood

- Item Ction ' Control Fishery ~Total

_Beﬁéfit o . | | f“48;00 4s6 0.3 . 6{18 " 53;33-_
- Alﬁ¢rnéte Cos;s | o _30.46. 9.67. 5797 : 4f66:‘.

'Spetifi§ Co5ts .' o "_2;.96 o 4515  - 0.0
Le;sér:of a.énd b ;- .30.46: : 4.86- :.0f$4 ;'.: d:78
Séparable.Costs ©059 064 - R  . 1.23

Remaining Benefits - 5.91 © 0.07 0,34  0.13 6.45
LT (91.6%)  (1.1%)  (5.3% .0%)

N
S’
T~
3]

.f_A11ocated*Joint'costs.f 5.41 . .0.07.- '0.31 0,12 5.91
Total Allocated Dam.Costs 6,00 © 0,71 0.31 - ‘0,12 7,14 -
’;_‘Total-PrOject Costs: - 29-96“-__4.86 _-'0.3l- . .:0;17 '3 35.30_

. Benefit-Cost Ratio. . 1.60  1.00 ~ 1.10 - 1.06 . 1.51

%88~



Table A-18 R ER@OE B W3 7 aft7 v r—va vIEBER

— HBMRATFRE OB E —

(Us$ 10°)
3 L . Power Irriga- Flood . '
Item : : g ;
- : (2) (3) tion Control Fishery
a. Benefit . 6.02 4.8  48.00  0.34 0,18
b. Specific cost ©5.36  4.15 23.96 - 0.05
" b-1 Installation  3.19  2.49 18.44 - 0.04
b-2 0 § M costs 2.17  1.66 5.52 - 0.01
c. ‘Alternate dam cost 4.47  4.47 5.26 4,83 3.73
¢'. 0 & Mcosts for ¢ 1.05 1.05 - 1.24 1.14 0.88
d. Alternate costs 7.66 6,96 23.70  4.83 3.77
(b-1) + (c) '
d'. 0 § M costs for d 3,22 2,71 6.76 1.14 0.89
(b-2) + (c¢") ‘ :
e. Dam cost with that = 5.26  5.26 5.0 5.78  5.78
' purpose omitted ' ' '
e'. 0§ Mcosts for e~ 1.24 1,24 1,25  1.36 - 1.36
~ f. Multipurpose dam cost - - 5.78

£'.°0 § M costs for £ -~ - 1.36

-~ 89—
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‘Profile No. 21 -

'AlluﬁialfSoil,'COarse-textured

;'Location; Ph. Chhuk Kh, Tang Krasang, Sr. Santuk Kg' THOM
 Parent materlal fluvial dep051ts of coarse texture

bTopography, flood pl&ln {(natural levee) flat, IBm above sea level

Plant'cover bushy ground

Ap

-.0-20cm, dull reddlsh brown (SYR 5/4] S _massive; compact (22mm),_
dry, sharp smooth boundary ' L

20cm+, dull reddish borwn (SYR-5/4) (a little lighter than Ap); S

Profile No. 12

'Lon Hnmic Gley Soil; Grayish Brown Soil, coafsa-textured"

'aLocatlon,' Ph. Khley, Kh. Kg Thma,,Sr Santuk Kg. THOM

'5aParent mater1a1 f1UV1a1 dep051t of coarse texture

: _Topography,‘ flood: plaln,_flat 15m abovo sea level -

:Land

use;: paddy field -

0= 12cm, dull reddlsh brown (SYR 5/4),_F5 ma551Ve, common rusty

' us mottllngs,,sllghtly compact(lSmm), dry, gradual boundary

ilszlz

12 40cm graylsh brown (7. 5YR. 5/2) LFS; ma551ve, abundant brlght '

“Lbrown (7 SYR 5/6) mottllngs, compact(22mm) dry, gradual boundaryl

;?ﬁBZZg:

40 70cm, brownlsh gray (7 5YR 6/1) LFS ma551ve many brlght

*_;brown [7 SYR 5/6) mottllngs, compact (22mm) 3 dry.

'f[Cg-f'

3_70cm+ brownlsh gray (7 SYR 6/1),.LFS, common rusty mottllngs

g ‘_sllghtly compact (18mm), dry

E _ﬁ“— |



_.Prdfile No.,. 120

‘Low Humic Gley Soil, Grayish Brown Soil,

medium textured

Location; . Ph. Bek Chiem, Kh. Kg. Thma, Sr. Baray, KG. THOM

‘Parent material; fluvial deposit of medium texture
 Topography;  flood plain, flat, 17 m above-sea level .
Land use; Paddy field '

Apg
‘Blg

B21g

B22g
:_(IOYR 5/4) and common iron concretions (2/SYR 3/4), compact (24mm),

L”EESg

0- 13cm, yellowish gray (2 5Y 5/1), SL; massive; few thready

'mottllngs, extremely comoact (31mm), dry; sharp smooth boundary.

13- 29cm, brownlsh gray (10YR 5.5/1); SL; massive; common thready

mottllngs extremely compact (31mm); dry; gradual boundary

;29 65cm, yellowish. gray (2 5Y 5.5/1); CL; massive; common

cloudy.mottllngs_(IOYR 5/4) and few speckled mottlings
{2.5YR 4/6);_compact (24mm) ; semi-moist; grédual boundary,

65:86cm, gray (5Y 6/1); CL; massive; cdmmon cloudy mottlings

semi-moist to m01st clear boundary

86cm+ gray (SY 6/1); . CL mass;ve, common - cloudy mottllngs
'(7 SYR 4/4) and many speckled mottlings (7 SYR 3/6), very compact

(25mm), m01st

R T o



Profile No, 115-}

Low'Humic'Gley Soil, Grayish Brown Soil, medium-textured .

'Location, 12 km west of Kg. Thma (1nundat10n area of Tonle Sap)
- Parent materlal lacustrlne dep051ts of medlum texture
Topography,. coastal plain of Tonle Sap , flat, 7 to 8m - above sea 1eve1

Plant cover; . grassland '

Ag ~ 0-12cm, brownlsh gray (1OYR 3, 5/1), SL; ma551ve, few thready
mottllngs, compact [24mm), dry, sharp boundary.

‘Blg 12-21cm, graylsh brown (7. 5YR 5/2); SL; ma551ve, common to many
thready mottlings; . compact (24mm), semi-moist to m01st, clear '
boundary ' '

B21g 21—40cm,-brownish'gray (7.5YR 5/1); L;_massiye;;common'thready '
mottlings, abundant speckled {7.5YR 4/6) mottlings; compact

(24mm), seml—m01st to m01st, clear boundary'

Bzzg 40- 67cm, ‘brownish gray [lOYR 5/1); SCL, ma551ve, many speckled
' 'mottllngs (7 5YR 4/6) and many iron concretlons (2 SYR 3/4),

. compact [22mm), m01st, gradual boundary

1Bz3g 67cm+ yeIIOW1sh gray (2 5Y 6 S/l), SCL ma551ve, many speckled
: p:mottllngs (7. SYR 4/6) and many iron concretlons (2 S5YR' 3/4), L
compact’ (22mm) moist. o

R 44_ .



Profile No. 124
Low Humic Gley Soil, Grayish Brown Soil,

medium-textured

Location; - Ph. Kamchang Meas, Kh. Triel, Sr, Baray, KG. THOM
_Parent'materlal fluvial dep051t of medium tecture
Topogféphy; flood plaln, flat, 12m above sea level

~Land use; paddy field

-Apg _-Oflﬁcm;'yellowiSh gray (2.5Y_5/1); CL; massive; common thready
mottlings and few filmy mottlings; compact (19mm); semi-moist

to moist; clear boundary,
BZ1g 16f26cm,'brcwnish gray (10YR 5/1); L; massive; common'to“many

thready mottlings; extremely compact (29mm), sem1~m01st to moist;

sharp wavy boundary

-B22g' 26- 43cm ye110w1sh gray (2.5Y 6/1); CL; massive; abundant cloudy
: mottllngs (7.5YR 4/6) and few thready mottllngs extremely compact

(29mm), sem1 moist. to moist; clear wavy b0undary

“stg- 43-81cm, YellOWISh gray (2 5Y 6/1); L; massive; ;. many cloudy
B _mottlxngs (7. SYR 4/6) and few speckled mottllngs (2.5YR 3/6);

compact (24mm), m01st, clear boundary.

Cg ~ 381cm+ Laterlte pan (1ron and manganese stones are conneted each

other to form a hard cemented layer)

g 45—



Profile No. 42

Low Humic Gley Soil, Grayish Brown Soil, medium-textured o

Location; Kh, Baray, Sr Baray, KG. THOM

Parent material; recent lacustrlne dep051ts of medium texture

TOpograﬁhy; coastal plain of Tonle Sap, flat 10m above sea level

Land use; paddy field

Apg

B21g

B22g

0- 15cm, graylsh yellow brown (I10YR 5/2);. SL massxve, common

: rTusty mottllngs compact dry, sharp smooth boundary

15- 45cm graylsh yellow brown (IOYR 5/2) SL; massive; abundant .
brlght brown (7 S5YR 5/8) mottllngs compact; dry; sharp smooth .

boundary

45 90cm, dull yellowlsh orange (10YR. 6/3), SCL, abundant reddlsh

‘brown . {SYR 4/8) mottllngs, compact; dry

*?{46"‘



Profile No, 18

Low Humic Gley Soil, Grayish Brown Soil, fine-textured

Location; Kh. Chong Dong, St. Baray, KG. THOM

Parent material; recent lacutrine depcSits of fine texture
Topogfaphy;'.coastal plain of Tonle Sap, flat, 7m above sea level

Plant cover; grassland

Allg

Al2g

Adg.

Blg

B21g

B22g

0-4cm, brownish black -(10YR 2/2); L; weak blocky structure;

_abundant roots; very compact (26mm}; sharp smooth boundary.

4-8cm;'brownish black (10YR 2/2); L; weak'blccky structﬁre;

“many roots; very compact {26mm); sharp wavy boundary.

8-14cm, grayish yellow brown (LOYR 4/2); CL; weak blocky
structure; many yellowish brown (10YR 5/8) mottllngs very

compact {28mm); dry; sharp wavy boundary,

14-30cm, grayish yellow brown (10YR 6/2); HC; weak blocky

Structuré; many yellowish brown (10YR 5/8) mottlings; very
compact -(28mm) ; -dry; gradual‘boundafy.

30-85cm, 'grayish yellow brown (10YR 6/2); HC; weak bibcky-

structure, many reddish brown {2.5YR 4/8) mottllngs, very |

' compact (28mm),_dry, sharp smooth boundary

'85cm+, 'yellowish gray (2.5Y 6/1); HC ma551ve, many dark
:reddlsh_brown_(Z.SYR 3/6) mottllngs, dry.

—¥f 47~



Profile No, 44

Low Humic Gley Soil; Grayish Brown Soil,-fine-toktured

Location; Ph. Chambak,'Kh; Tang Krasang; Sr. Santuk,:KG.-THQM_'
Parent material; recent lacustrine deposits of fine toxturo

Topography; flood plain, flat, approximately 1lm abové sea level

Land use; paddy field

Apg

Al2g
Big

B21g

0~ 10cm brownlsh black (IOYR 3/1), SiCL; blocky structure,

extremely compact {29mm) ;- dry, gradual boundary

10-20c¢m, brownlsh black (IOYR 3/1),_51CL blocky structure,;

i common brown [7,5YR 4/6) mottllngs extremely compact_{zgmm);'

dry, gradula boundary

20 30¢cm, brownish'gray {7.5YR 4/1); SiCL;“blocky structure; -

‘many brown (7.5YR 4/6) mottllngs vory.compact (27mm) ; arys
_*gradual boundary S 3 :

aD -65¢m, brownlsh gray [7 SYR 5/1), SiCL; m3551ve obundant
reddlsh brown (5YR. 4/8) mottllngs, very compact (28mm), dry,

- ugradual boundary

_B22g

.65cm+ graylsh brOWn (7 SYR 5/2), SICL ma551ve, abundant

yeIIDW1sh brown (JOYR 5/8) mottl1ngs extremely compact

‘g(36mm) dry

1-4ﬁ{¢s¥-



Profile No. 118

Low Humic Gley Soil, Grayish Brown Soil, fine-textured

.__Location; “Ph. Kang Meas, Kh, Tnaot Chum, Sr. Baray, KG. THOM

Parent material; lacustrine deposits of fine texture

:poography; coastal, plain of Tonle Sap, flat, approximately 9m

above sea level

Land use; paddy field

Apg

 B2lg’

B22g

B23g

'0-16¢m, gray (N 6/);: LiC;'méssive;_common thready and cioudy

mottlings; extremely compact (31mm); dry; Sharp'smooth boundary.

16- 40cm brownish gray (10YR 5/1); HC; blocky structure, common

' thready and speckled motrllngs abundant cloudy mottllngs,

.extremely compact (Slmm), dry to semi-moist; gradual boundary

40- 66cm brownish gray (10YR 5/1); HC; blocky strueture,
abundant cloudy mottlings, common speckled mottllngs few small

specks’ and threads of manganese; very compact (28mm); dry to

 semi-moist; gradual boundary.
- 66cm¥; brownish gray (7.5YR 5.5/1); LiC;'massive;.commbn cloudy

. moftlings'(7'5YR 4/2);'common small black specks of manganese,
- few speckled mottllngs (7 5YR 5/6); very compact (25mm); semi-

- moist to m01st

49—



Profile No. 122

Low Humi;-Gley:Soils, Gray Soil

"fLocation; Ph, ﬁanteay Chéy;_Kh Banteay Chey, Sr. Chamcaleu, KG. (CHAM
‘Parent material; fluvial or colluvial dep051ts from ‘the surroundlng '
_ .. . . basalt plateau - PR S S
- Topography; valley‘plaln, flat, approximately 37m above sea level
~ Land use; paddy.field ' ' o L

Apg 0;17cm' gréy (N 4/};'LiC; massive; many thfeady.and filmy mottlings;
slightly compact (14mm) moist; clear boundary. '
B2lg 17- 35cm gray (N 4/), L1C ma551ve, many- cloudy mottllngs (7 SYR 4/4)

'and few thready mottlings, few small black specks of manganese,

'compact (20mm) m015t, clear boundary

B22g 35- 72cm, gray . (N 5/}; HC; fine blocky structure, of which surfaces
are lustrous; common cloudy mottllngs (2.5Y 4/3), few small reddlsh

brown and black specks; sllghtly compact (18mm), m01st gradual
“boundary '

~Cg -_72cm+ graylsh ollve (SY 4/2), HC flne blocky structure, -of whlch
' ' -the surfaces are lustrous, many cloudy mottllngs (2 5Y 4/3), few
'_jspeckled mottllngs, sllghtly compact (15mm), moist, ‘



Profile No.3

Vertisol, hydromorphic

'-Location; Ph. Beng, Kh. Beng, Sr Baray, KG. THOM
Parent material; -weathering product of basalt
Topography; basalt'plateau, flat, 15m above sea level
Land use; paddy field - o

“Apg - O- 7cm, grayish yellow brown {10YR 4/2), CL; blocky structure;
- slightly compact (17mm), -dry; sharp smooth boundary

B2g - 7-35cm, brownlsh black (10YR 2/3), CL: common manganese concretions

many very fine subangular and rounded gravels, very compact (25mm)
dry, sharp. smooth boundary.

C . 35cm+, gray (IOY 4/1), HC; common manganeée cohcretions, many very
',flne rounded iron concretions ("buck shot" concretlon),-sllghtly
ompact (17mm); dry.

—p b1



Profile No. 112 :

Vertisol, hydromorphic-.-'

Location; Ph. Sralau Tong, Kh. Beng, Sr. Baray, KG. THOM
Parent material; weathered products of basalt

,'Topography, basalt plateau undulatlng, approx1mately 33m -
o " above sea level o : B

~Land use; paddy field

Aug _ D-l4cm,.yéliowish'gray (2.5Y 4/1); LiC; common thready and'filmy
. mottlings, common to many. very fine rounded 1ron conclotlons _
(”buck shot”! concretlonj, compact (74mm), sem1 m01st, sharp

boundary

-Bg 14- 32cm gray (7 5Y. 5/1), L1C common cloudv mottllngs, common
~ manganese concretlons, abundant very flnc rounded 1ron concre-
tions (“buck shot" concretlon), very compact (28mm), semi- m01st'l

clear boundary

€1 . 32- 460m gray-{N'S/) HC: ma551ve, abundant very fine rounded
. ..iron concretlons (“buck shot” concretlon] compacc_{demJ,.

m01st, clear wavy boundary

c2 46~ 56cm gray (N 5/); HC; massive; Few speckled mottllngs Sllghtly
o compact (17mm) moist; clear wavy boundary

C3_' 56 94cm gray (7 SY 5/1), L1C ma551ve, many cloudy mottllngs,
few small black specks of manganese, few very flne rounded 1ron-

- concretlon compact (19mm); moist,

"R ‘.'-94cm+,:decayed-basalt;"

E B



~ Profile No. 113

Vertisol, hydromorphic

-Location;'th Krava, Kh, Krava; Sr. Baray, KG. THOM

~ Parent material; fluvial or colluvial dep051t5 from the surrounding
o . _' basalt plateau _ .
Topography; ~valley plain, flat, between 15-20m above sea level
Land use; paddy field - =~ | -

'Apg; 0- lScm, gray (7. SY 4/1); LiC; many thready and cloudy mottllngs,_
.;3few very flne rounded iron concretions ("buck- shot” concretlon),

'extremely compact (34mm), dry; sharp boundary

B2g ' 15—3Scm,-gray'(7.5Y 4/1); LiC many cloudy mottlings (7.5YR 3/3),
 COmmon small black concretions of manganese, few very fine
rounded iron concretlons (”buck shot" concretion), very compact

(26mm), dry to seml-m01st clear boundary.

. BSQ | 35-58cm, gray (10Y_4/1); LiC; weak blocky structure; common cloudy
' _-mottlings (7.5YR 3/3), few small black concretion of manganese,
. few very fine rounded'iron concretions (''buck-shot" concretion);

f.compact,(24mm); semi-moist; gradual boundary.

. oC, '. 58cm+ gray (N 4/): HC? moderéte fine blocky structure, of ‘which .

'.the surfaces are lustrous (sllcken51de), compact (19mm), moist.

~-¥ 58—



Profile No.5

© Vertisol, lithic

Location; Ph. Andact, Kh. Krava, Sr. Baray, KG. THOM . .

Parént:matETial;' weathéring products.of'bagalt__-' R

‘Topography; basalt plateau, gentiy undhlating, 20m above sea level

Plant cover; clear forest ' D '

All. 0-10m, brownish black (SYR 3/1); L; many fine subangular gravel;.
COmﬁact (19mm); many roots; dry; sharp smooth béundary. :

A12  10-16cm, brownish black (10YR 3/2); CL; abundant fine to medium
subangular gravels; compact (23mm); sharp. smooth boundary.

C  16-25cm, yellowish gray (2.5Y 5/1); HC: abundant finé to medium |
subangular gravels; dfy; clear smooth boundary . L o

R © 25cm+, basement rock:offbasalt;

T



Profile No. 2

Vertisol, lithic

Location; Ph. Sraléu Tong, Kh, Beng, Sr. Baray, KG. THOM

r'Péiént material; weathering_products'of basalt - -
'Topqgraphy;_'basalt plateau, undulating, approximately 25m above

| ' " sea level '

Plant cover; - clear forest

‘Al '0—10;m, brownish black (7.5YR 3/2); CL; many vefy fine to fine
angular gravels; slightly compact (1lmm); dry; sharp smooth
~ boundary. :
C ©10-27cm, yellowish gray (2.5Y 5/1); L; many very fine to fine
~ angular gravels; slightly compact (18mm); dry; clear smooth
. boundary, _
R :27cm+;_olivg'gray (10Y 6/2) colored basement rock of decayed
basalt. : o

- —-Ef 55—



Profile No. 29

~ Vertisol, cambic

Location; Ph. Sralau Tong, Kh. Beng, Sr. Baray, KG. THOM

Parent material; weathering products of basalt

Topography, ‘basalt plateau -undulatlng, approxlmately 33m above
o sea level ' ' :

Plant cover; clear forest

All . 0-15em, brownlsh black (7. SYR 3/9), CL; fine blocky structure;'
' common subangular gravels, compact (24mm) “dry; sha:p smooth
boundary '

Al2 15-30cm, brownish black (10YR 3/2); CL; granular structure;
‘common . subangular gravels; slightly. compact (18mm), dry, )

sharp smooth boundary

Cl - 30-43cm, dark bfown (7. SYR'S/S) CL, abundant very fine

subangular gravels, gradual boundary

€2 -43 60cm, dark brown {lOYR 3/3), CL, abundant fine to medlum

-subangular gravels, gradual boundary

‘ CSI 60~ 80cm graylsh yellow brOWn (lOYR 4/2), subangular gravel
L "layer

R 80cm+ basement rock of weathered basalt gray (SY S/l)ln

-color

P 56—



Profile No. .17

 Vertisol, cambic

Location; Ph. Thnal Bek, Kh._Banteay_Chey, Sr, Chamcaleu, KG,. CHAM

Parent material; weathering products of basalt
Topography; basalt plateau, undulating, 40m above sea level

‘Plant ‘cover; clear forest

All

Al2

Al3

Ccl. .

cz

0-10cm, brownish black (7.5YR 3/2); L; fine blocky structure;

very compact (28mm); dry; clear smooth boundary,

10-20cm, dark_brbwn (7.5YR 3/3); L; fine blocky structure;

extrémely'compact:(SSmm); dry; clear smooth boundary;

20-33cm, brown (7.5YR.4/4); L; fine blocky structure; very

compact (25mm), dry,-clear smooth boundary

33-65cm, reddlsh brown (SYR 4/6); CL; fine blocky structﬂrg;

very fine'subangular gravels; very compact (25mm); dry; sharp

smooth boundary.

65-90cm, brown’ (7 SYR 4/6}; CL abundant very fine subangular

ggravels, very compact (27mm}; dry; clear smooth boundary.

. 90cm+, bésemént rock of basalt,

—ﬁ:57“



Profine.qu'107_

‘Latosol

;Location, Ph. Caoutchouc, Kh. Chamkar Andong, Sr Chamcaleu 'KG. CHAM
Parent material; weathered products of basalt - g
.Topography, basalt plateau gently undulatlng, 90m’ above sea’ level

Land use; - rubber plantatlon

A 0-20cm, dark reddish brown (1OR 3/3.5); LiCj; granular and blocky
structure; few sméll black specks of manganese; extremely
'compact.(Slmm);'dry; gradual boundary .
B21 _20—69cm dark.red (10R 3/4); LiC; massive; extremely compact '
' - (29mm); dry to semi- -moist; gradual boundary

B22 69cm+ dark red (10R 3/4); LiC; ma551ve, breaklng 1nto fine

granular structure, compact (24mm), sem1-m015t

o moss-



" Profile No. 1

Latosol

Location; Ph. Sralau Tong, Kh. Beng, sr. Baray,.KG. THOM

'Parent material; - weathering products of basalt

‘Topography; basalt plateau, undulating, 35m above sea level _

Land use; banana field

AL

B11

B12 -

B2

‘B3

0- 7cm, dark reddish brown (SYR 3/3); Lic; blocky structure; very
compact (26mm), dry; sharp smooth boundary.

7-23cm, dark redd1sh brown (2.5YR 3/4); CL; blocky structure,

very compact (27mm), dry, clear smooth boundary

23-40cm, dark:reddish brown (2.5YR 3/4); CL; abundant very fine
to fine subangular gravels; very compact (27mm); dry; gradual
boundary,

40485cm,_dark'réddish brown (2.5YR 3/6); CL; abundant very fine

:to fine subangular gravels; very compact (26mm); dry; gradual
'boundary '

.85 100cm, dark reddish brown (2 SYR 3/6); CL many medlum sub~
';angular gravels, sharp boundary

E 100cm+ layer of semi- weathered gravels of basalt, dull yellow
orange (10YR 7/3). '

.~ 59—



" Profile No. '14

Red Yellow'Podsolic Soil .

Location; . Ph,- Thma Samlleng, Kh. Viel Thom, St. Santuk KG THOM .

Parent material; old lacustrlne dep031ts of coarse texture

Topography;_ tableland, flat 40m above sed level o

Plant

AL
A2
B21

B22.

11B23,

cover; dense troplcal forest

0-3cm, dull ‘brown {7.5YR 5/4), 'FSL; blocky structure dry;ISharp1
smooth boundary ' ' o

3420cm, bright'brown.(T.SYR 5/6) FSL blocky structure, common :
Toots; compact (lQmm);-dry gradual boundary

20- 45cm, bright brown {7.5YR 5/8); FSL; blocky structure very, :
compact (25mm),-dry, gradual boundary '

'45—70cm, brlght reddlsh brown (SYR 5/8); L; blocky.structure;'
very-compact (25mm) ; dry, sharp smooth boundary '

70cm+ brlght reddlsh brown (SYR 5/8),_ : abundant unweathered

- -angular graVels,-compact (22mm) ; dry.',

R (M1
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Table A-19 £ M 4 % 1 o & & ¥ &

Soil family -Land Chemical Synthetic
‘No. . - Name condition property judgement
1 Alluvial coarse 11 111 111
2 Alluvial medium I 11 11
-3 Grayish Brown coarse I1 I1I I1-111
47 Grayish Brown medium CI-11 II-111 IT
"5 Grayish Brown fine I 11 I-11
6 Gray I I1 1-11
-7 Vertisol Hydromorphic I-11 i I-11
8 - Vertisol Lithic 11 I IT-171
9 " Vertisol Cambic II-T1I I I1-111
10 Latosol I 11 I-11
11 * Red Yellow Podzolic 111 111

— "81 1—



Table A-20 Ik 1B o Bt M v o kB

Depth of = Depth of Soil - .Maximum

Soil family '  plowing. available texture water
- Lo R layer soil (Index of ' capacity -
No. Name : (cm) -~ f{cm) intake) (%)
"1 Alluvial coarse R Y: 3 .- LS. 27
2 Alluvial medium 18 40 L -

3 Grayish Brown.coarse 16 70 '  SL S f...

4 Grayish Brown medium B - 15 - 45 - s8CL - 50

5 Grayish Brown fine 16 76 HC T 62

6 Gray SRSV 70 uic sl

7 Vertisol Hydromorphic 12 51 HC 63

8 Vertisol Lithic 10 16 - scL -

9 Vertisol Cambic sy BT . SCL -
10 Latesol . . . 20 - 70 - s¢c g5

l/"Itfcoﬁtains'many gravels; '
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WOk A

ia RN WL LWL
1962 300X105 w 31.2;‘ 2 7.2m
1963 - 326 4 . s6ga
1964 391 « # . 247
1965 297 .« . 2724
1968 328 | . 2654
1967 311'-_ Y . y 2704
1968 “281  #. s : 27.5¢
1969 413 ' p 28.9x
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- Fig. B-1  Distribution'Plan of Reservoir Capacity

Top of dam  33.7.m_

HW.L. 31.2 m .
©391 million m3 [e—f -
CLiW.L. 24.7.m

—- Effective Capacity

'67;million'm3 N R . --Dead Water for Power

-. . gléjﬁ_ - -----

L - —Outlet for Irrigation
Sediment Capacity '

12.7 m

42 million m¥

- eT—



Table B-1 7 s v+ # a =Kl oAR%

_ _ ~Discharge (m3/sec) j Cumulated di§éllarge
Year Mont]f Iﬁflow é;ii;n Power Flood. Total 41&3(23;?:22'?‘\,0”
(- (2) R
m3/sec _ - - m¥/sec  10°m3
1962 Jan. 9.4 -32.0 0 0  32.0 :22.6 = 22.6 59
| Feb. 4.3 35.7 0 0  35.7. -31.4  54.0 140
Mar. - 3.1 31.8 0 0 3.8 -28.7 82.7 214
Apr. 3.7 °13.4 4.4 0 17.8 -14.1  96.8 251
© May 8.4 209 0 0 209 -12.5 109.3 . 283
Jun. - 27.1 33.6 0O 0 33.6 -6.5 115.8 ~ 300
Jul. 118.4 11.3 6.5 98.0 116.7 . 1.7 1141 296
aug.  126.7 8.1 9.7 98.9 116.7  10.0  104.1 270
Sep. 181.5 12,5 5.3 131.2 149.0 = 32.5 = 71.6 187
Oct. 220.7. 28.2 O  120.9 149.1  71.6 = 0 ° 0
Nov. 50.4 196 0 0.8 504 0 . 0. 0
‘Dec.  25.5  3..3 0 - 0 31.3 -5.8 5.8 I5
1963 " Jan. S 15.1° 32.0 0 0 32,0 -16.9 22,7 59 .
 Feb. - 8.4 35.7 0 0. 35.7 -27.3  50.0 - 130
Mar. . 4.6 30.5 0 0 305 -25.9 75,9 197
ApT. 3.3 16.6. 1.2 0  17.8 -14.5  90.4 . 334
May | 3.4 26,60 0 0 26.6 -23.2 113.6 294
CJun. 8.3 12,7 5:1 0 17.8 - -905 1331 . 319"
Jul. 22,60 25.2 0 0. 25.2  -2.6 125.7 326 -
Aug.. 53.2 13/9 3.9 13.7. 31.5 . 21.7 104.0 270
Sep.  76.4-15.9 1.9 12.9-°30.7 © -45.7  s8.3° . 151
Oct. - 89.0 233 0 7.4 30.7 s83. 0 0
CNov: | 33,9 161 1.7 161 33.9 0 - 0 .
Dec. 1.1 31,3 0 0 313 -20.2° 20.2 52




Discharge (m3/sec) © Cumulated discharge

Year Month I.r(uf;ow -;iil_on Power Flood -T(z;? =(1)(:_5)(2) ';T)ZE:;:WOH —
_ ‘m3/sec _ ' ' o . m¥/sec - 105m3.
1964 Jan. 5.2 32.0 0 0 32,0 -26.8.  47.0 122
B Feb. 3.2 °35.7 0 0 35.7  -32.5 79.5 206
Mar, 2.5 33.5 0 0 335 -31.0  110.5. 286
ApT. 2.7 15,5 2.3 0 17.8  -15.1  125.6 326
May  11.1. 14.4 3.4 ¢ 17.8  -6.7 132,53 343
Jun. . 154 28,2 0 0 28.2  -12.8 145.1 376
Jul. . 194 25.2 0 0 25.2 -5.8°  150.9 391
Aug. 47.0 11.8 6.0 0 17.8 - 29.2  121.7 315
Sep. = 77.9 26.3 0 0 26.3  51.6 70.1 181
Oct.  83.8 21.1- 0 0 211 62.7 7.4 19
Nov. . 50.0 14.4 3.4 24.8 42.6 7.4 0 0
Dee.  17.1 31.3 0 0 - 31.3 -14,2 14,2 37
1965, Jan.  11.4 32.0 0 0 32.0  -20.6 348 90
 Feb. 7.3 344 0 0 344 -27.1 61.9 160
Mar.. 4.8 33.5 0 0 33.5  -28.7 . .90.6 235
Apr. 4.1 144 3.4 0 17.8 - -13.7 104.3 270
“May 7.6 17.5 0.3 .0  17.8 -10.2 114.5 297
Jun. . 31,2 18.5 0 0 18.5.. 12.7 = 101.8 . 264
S Jul. . 58.1 22,7 0 30.9  53.6 4.5 97.3° 252
CAug. 46.9 16.7 1.1  35.8 53.6 = -6.7 104.0 270
Sep. 149.6 - 7.3 10.5 62.3 80.1  69.5 34.5 89
Oct. 114.6 20.3 0  59.8 80.1  34.5 0 B
Nov.  33.3  20.0 0 13.3 - 33.3 0 C o 0
‘Dec. -~ 16.7 31,3 0 0  31.3 -14.6  14.6 38

~ 89—



_ _ . Discharge (m3/sec) SRR Cumulated discharge
Year Month Inflow [ Y}~  power Flood Total . (>) -£Iom reservoir
: . gation : =(1)-(2}

ma/sec l - R o m?/sec '106m3 _

ces
160
87. 226
99, 257

32,0 -21. 9
7
3
0
105.3 - 273
.
4
1
4

g . -25.
1 -2s.
g . -11.

20.3  -6.
5
0

35,
61,

1 32.0
33,
31,
14.
20.
30.
13.

1966 Jan.  10.
. Feb. 8.
Mar. s,

T Apr. 6.
May - 14.

Jun. 13,

Jul. 46,
 Aug. 151,
-Sep. 1264
Oct..:; 97,
CNov. 42,

‘Dec., - 22.

T N

o-'
o o S o o o
[ &2 ]
b

-17.
=3,
22.
6.
37,
0 0 0

6.9 6.9 18

122. 318

126. 328
©104. 270
37, 97

o WO
._..
]
—_ )
. .
EOU N
—
Ntn
oo
T~

14,
24,
17,
29,

-~
IR
(S T
To R = R
o
o
L R - 2 R 72

= < N . R - I - T - R <
~ : ' -
™~
£

L7 B = N ] m'..m'mov_—'m.o-q
B N T T R Y T 7% B R S

o
o &
BT = B S

66
136
207
223
AT
233
311
270
159

25,
52,
79,
- 86.
- 80.
-89,
119,
- 104.
6l

.-18,
e-27.
=27,

1967 * “Jan. 13,
0 U Feb. 8.
.Mar;:_ ' 6.
CApr. 11,
_.May - 26.
Jun. 19,

o Jul. - ss.
Aug.z'i104.

. Sep. . 119,

. Oct. o 137.

: .Nov._:.fﬂd;
Dec. 29,

32.
35,
33,
16.
- 20,
27.
20,
16,
-10.
28,
19,
31,

©32.
35,
s,
S,
20,
C27.
‘88,
88.
76,
76,
40

oo oo oo |

R
wn
€a

RS SRR TR S =

..-8.'
- 230.
15.
42,
6l

69.

v
Y. B W N - S JC SR 7, T SO B
T = I T T Y- B

47,
20,

W N W oY E K e N O
O 0o o w oo o o .o o o

BOETW D NN O W e

-FE 90—



Discharge (m3/sec) Cumulated.discharge

Year Month Inflow '™™L pouer Flogd Total . (3)  Erom reservoir
. ) gation =(1)-(2)

o rion ) RIS Y], |

m¥/sec . | ~m /sec  106m3
1968 Jan.  13.2- 32.0 0 0 32.0 -18.8  20.7 54
| Feb. 9.2 35.7 O 0 35.7 - -26.5 47,2 122
 Mar. 6.1 33.5 0 0 33.5 -27.4 © 74.6 193
Apr. 4.8 135 4.3 0 17.8  -13.0  87.6 227
May 83 21.9 0 0  21.9 -13.6 101.2 262
Jun.  27.8 25,5 0 0 25.5 2.3 98.9 256
Jul.. 18.2 27.6 0 0 27.6 © -9.4  108.3 281
Aug.. 50.1 16.8 1.0 28.1 45.9 4.2 104.1 270
Sep. . 54.9° 19.9 0 0 19.9  35.0  69.1 179

Oct.  85.1 24.7. 0 0 24.7  60.4 8,7 23
Nov.. 29.7. 19.7 0 1.3 21.0 8.7 0 0
Dec.  12.6 31.3 0 0 31.3 -18.7 = 18.7 48

1969 Jan. 8.2 32.0 0 0 32,0 -23.8.  42.5 110 .
Feb. . 5.7 35.7 0 D 35.7  -30.0 - 72.5 188
CMar. . 3.7 335 0 0 355 -29.8 102.3 265
E ApT: 3.0 16.8 1.0 0 .17.8 -14.8 117.1 _304
May 5.9 8.7 -0 0 28.7  :22.8 1399 . 363
CJun. 110 275 0 0 27.5  -16.5  159.4 413
Jul. 33.5 19.9 0 .0 19.9  13.6 142.8 370
Aug. 417 19.2 0 0 18.2 22.5 120.3 - 312
Sep. - 120.9 10.9 6.9 65.6 83.4  37.5  82.8 215
Oct.  166.2 ~29.1 0  54.3 83.4 82.8 0 0

. Nov.  50.3 19.7 0  31.6 50.3 0 0

Dec. = 19.6 31.3 -0 0 31,3 -11.7 11,7 .30

% 91—






- Fig. B2 DIFFERENTIAL MASS CURVE
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=2 WKL (1964) Aty B ) KRR )
| ~— Riimicast 3 —

The end of Jan. 1964
e ' Daily energy

Generation 80,000 kWh
“Load - 68,650 kWh
Irrigation 42,000 kWh
General 26,650 kWh.
5 -
4 ~ Generation 3,700 kW
T
| | 300k .I’OPOk”] 3150 W
Load 3 1 { . Ei IR T
(MW] S L TS Genera]_ load IR 1,_!]00 kW

27 '%/é/////// // ;7/'?;fiidf

370K |

Y | /! / LA
W00 hrslss N

| 30 kW.

™

<

0 i + ! ./,/"‘\/;/‘,/ / ,// .
o 2 4 10 12 14 16 18?8 20 22 24
. 500 kW
Time
The end of Feb. 1964 Daily.energy _ :
E o “Generation -82,000 k¥Wh
" Load o 73,350 M
. o : Irrigation. . 46,700 "
5 4 _ o General 26,650 "
A _ Generation 3,410 k¥
L e - T - J:S: Coo L
Load . 3% 300( s n mar et A DR o
SOV R F o e KT 1000 kW
;(MW)  ) SIS OOORW General load L5 370 kW Zh

j////// I i,

: V7 Irrlgatipn/loﬁé/’,/ ihs L ;/"?é/iso kw-:
Wi, Y

02 5 8 1012 14 16 18 20 22 24

0.

* at generated end Time

g7 103—



C-2

The end of Mar. 1964

Load . 3 _
(&) " e

200 kw

;Dai

1964,

ly enefgy'

Generation
Load

" Generation

Irrigation

~ General

(2)

70, 000
70,000
41,000

26,0060 o

3,100 kW

"fgylfrigationjldédif

; P
.
/ e -
Fl — o

T T T L
Li 1970k General Yoad | - W
Ly T T T e s

3y

Estimated Da11/ Load* at the Lnd of Each Month in’
The" Droughty Year,

‘kih

The end of Apr. 1964

Load = =
(MW)

8.

Dai
G
L

10 12

Time

ly energy

eneration

oad '
Irrlgatlon
General

.14:

39,300
207600

18,700 -

Max imum prsibleﬂ

detput.='3 150'kW1)

-kwﬁ

e 970 ki

12,130 kW

/

| z'idér{e"f;:ii 1
e

r;:
¥

2;370 ki

[N

"_6 ': 87

300 ki

10

“Time .

gl

t1‘7}0//

16(& |
- dz700

18

20 22

kW

24':.-f

1 000 kW



" The end of May, 1964 .

Load

(MW)

Load ,
(U

c-2 Estimated Déily'Load*

at the End of Each Month in .

~ The Droughty Year, 1964, (3)- -
Daily energy _
Generation 38,000 kWh
- Load 38,000 ¢
Irrigation 21,000 -
General 17,000 "
5 T
4 1 _
3 (HSME§imum possible output = 3,040 kW)
~ Actual generatigqn 2,500 kW
: T :
2 - . ;—-—-\ . ‘. ' 'J\ :.:_.‘. .. _.
. | Genpral | -
1t 200 kW ; jE???@'j.f:_ s
it 30 K
0 e e N /) Ay -'.:--'."-5- ¥

e 2, (L2
4 6 j) 8 10 12 14

370 kW )
Time

- Daily energy -

. Generation -
Load '
Irrigation
General
5
. _1
4 s ..
S T 200 kW
3 .

16/ 18 ‘20 22
370 K
56,000 kWh
56,000 "
38,100 "
L

17,900

(Maximum poésiblé putput = 2,930 ki)

T T
[}

By

270 kL
S Generalt " ot
oq.load

24

— 1,000 kW

11,000 kW

. \\\ie 18

20 22

N 370 kW

24



-2’ Estimated Daily Load* at the End of Each Month in

 the Droughty Year, 1964, C(4)
The end of Jul., 1964 . Daily energy - L :
' SR - ' -Generation ... 50,880 kWh
" Hydro. : 44,000 - "
- Diesel - 6,880 - .
Load. =~ © . 50,880 '
- Irrigation - . 34,600 "

- ‘General 16,280 "

CI
] Maximum available
: o '/foutput=25590 kW
. : 3 s ]
200k PO R S
Load 3 [ ' _ "To be supplie
(M) j e“$rftl°“ 2,430 K 17 by Diesel

/

o ' :e:;:. SRR N 7 /| generator at
-2 "-. _ /{/// ///// / \\\\\\Qﬁ\ ; the main dan.
. B / . ‘ i .
o /2 1 ‘ e : o :
Sty ///,/ ni@ ti fﬁg//,////*é 370 kﬂ 3
) . AP SN
\' =i ////J// /. // / ///L f , ///// .\\ N N

0 ? 2 4 6 8 10 12 14 16 18 20 ;/22_-'24

200 kW . o o ' '
| B s . Time. - 'General load
The end of Aug. 1964 ST
R . S ~Daily energy S BT
Generation - : - 56,000  kiWh.

T2 *2 B e // 8  '10".12} 14 1618 20 22.. 24
| :7300_kw 710 KW SRR T

Load - . 50,340 -t .
- o el Irrigation” = 18,000
b - o . “Drainage '~ . ~ 8,880 ' -
DT o - General = - ' 23,460 '
o i’ |
Load =~ 3L o & Generatlon 2, 840 mvi
) R PR
S R . 730 KL
RS . ] '1,110"_kW / A
R e ,( A2 BTN
R R : = // _ F:Génerélf. I :
C T . 7 A, S— S tead L] R
S . g% Ll i s

B Diainégé__ o , Time



C-2  Estimated baily

The Drnghty Year, 1964, : (3)

The end of Sep. 1964

Load
{MW).

Load -~

. (MWl_i. .

Daily energy:
Generation
Load

Irrigation -
General

. Generation 3,460 kW

Load* at the End of Each Month in

68,000 kWh
62,650 '
36,000 "
26,650 "

Ta0p K

T30, v
' /)d///ff;cehétaiﬂg-c:,H
: Uy 2ond 1,000 b
16 20 22 24

Daily energy .-

77,000 kWh

Time -

- 107—

Generation _ _
. .-Load ' - 63,350 .
o Irrigation © 29,500
: Drainage 7,200
o General 26,650 "
-5 _’_ .
- | Generation 3,910 kW
B - 3,480 kW | _
: . —Drainage
ST 309 O kW - load-
2 B o
B P R 1,110 kW
1 1300k R SR N = o
Ll VAN T 1000
0. '.-'---.;-"-'-'- APANNST S —+ R
0" 2 16 18 /20 22 24

~General

‘load



._'C-2 Estimated Ddily Load* at the End of Lach Month in.

The Droughty Year, 1964, (6)

Daily energy

The end of Nov. 1964 o - Generation.

_Load .
Irrigation
General

g N Generation 4,050 Ki

‘Load _
(M)

© The end of Dec. 1964 .- Daily energy"

“Load .
ey

3 L 300 k.

80,000 kWh

42,750 v
16,100
26,650 "

3,130 kW

300k [T
A P

o

Sy e
T e .

2 Er0 ki

0 'shﬁ?ﬁﬁfﬂ*g.;f-;pggwﬁ

0 274 6 8 1012 14 16 18 20// 22 24

Time

- Generation
Load . -
oIrrigation.”

. General .~

P " Generation 3,900 kW

{

82,500  kih

68,350 v

41,700
26,650 . "

LT T

3435 kW ..
s e I

SRR et I
.‘J_?kawikké:;ih

o T

Géneral'lpad

11,000 kW

2,130 kN

1,065 k4 General

Cload .



CORMER D dn

&kfﬁwénhm%MTahh:D—1Km¢48mrma Mﬁ@ﬁqgmjmggwbtbimb
_&mmbmnabnfmv c®43ﬁawomuiﬂ@&rmmﬁ;bﬁuwthanao '

Tabie'D—l Name of Species’

 Scientific Name -

Site Name.

' Oxyeleotris marmorata . Damray
Cryptopterus apogon - Kes
Wallagon1a atta . Sanday

Ophycephalus strlatus
- Ophycephalus micropeltes

Cosmochilus harmandi

T
T
T
T
T
T
T
T
T
T
T

o

T
T
T
T
T
T
T
T
T
T
T

Ros, T. Phtok

. Chhdor, T. Ros

Pristolepsis fasciatus . Kantrap
Macrones nemurus . Chiaing
Pﬁntigé altus . Chpin
Leptobarbus hoevenii Pralong
‘Xénentoden canciloides . Ptoﬁg
- Mystis'vittatus Kanchos
C Trlchogaster pectoralls Kanfho:
_‘Mastacenbellus argus Kéheung
_:Hampala macrolepldqta . Khmén"
- Osteochilus mellanopleufa . Krom
;'Notoptérus notopterus . Slat

Kampoul Bay

' Cosmochilus_schlegeli . Rolok Sor .
Pangéssiué pangassius Pra
Rasbora argyrotaenia . Changwar

:1r1chogaster trlchopterus . Kamplenh'

: Notopterus chitala . Kray |
Labeo.cryébphecadion Khaeﬁ _
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" Scientific Name - Site Name
Cirrhinué'jﬁlliéﬁi T. Riel
.Ciarias'meladerﬁa _ T. Andeng
Datnioides micropeltis T. Kla

. Anabas testudineus 'T.'Kranh
Osphronemus'gofamy T. Romeés
Gyrinocheilus pemnocki - T. Smok
dphiéepﬁalus.gachua_  -

Trichoepsis Vittatus' 'T. Kroem Kda
Macrognathus aculeata | T. Chhlaunh .
Macrognathus: armatus favus:_ T Chhlaunh

Mastacembellus. c1rcumc1nctus_r ' T.-Chhiaunh -
Synaptura orlentalls ' T. Andat Chkke
Acanthop51s cholrorhynchus T. Rus Chek _

- Botia modesta : _T;_Kanghrutfkréham

' ; Ompok'biméculatqs ~T. Kraman '
Chanda wolffi T. Kantfang_preng '
" Mystis cavasius - ' |
7.'Si1ﬁrdﬁe$ hYPﬁPﬁthéimus- e
o Ophlcephalus melasomus S e

: Oxygaster oxygastr01des __T. Chanteas_ﬁhlﬁk »

:'Aspldopar;a siamensis S S

 M}stac61epcus aéridéfsaiis_ .:;' --- .
'ThYnﬁichtﬁyé_thynﬁoidés ' 'T.:Lihk 

"Labiobarbus.siamensisz L ?j o

3Labiobafbﬁs s§i1Qpleura; ;“T;'Kﬁnoﬁg Veng;r.l

‘Botia hymenophysa .. 7. Kanchruk

g



AT B G
Ml_ Ubolratana Reservoir in Thailand, 1966 - 1968

"Unit: Met_ric ‘ton

Month . 1966 1967 | 1968  Average
January - 21.1 53,2 7.2
February . 15.8 563 | 36.1

| Mgich o - o253 637 44.5

.___A;Sri1 ' : S .,.28.4 | 117.4 ?2.9

CMay - a8 152,7 97.5

" June - - 69.5 | 137.2 . 1034

'Jqu. 103.4 111.6  140.5 _ils.s
August  133.4 1788 135.1 149.1

~ September 124.3 190.2 126.0 150.0

| Oétﬁbér: | "Qo.l 144.9 . 124.3 109.8

| November  26.6 62.2 Cels o

'HDecémber' : 219 s2e 947 565

 Annual Total 479.7 942.5  1,292.6  1,035.4
L Monthiy Average so}o. 785 | 107.7 86.3

—F 11—



xamEle 2 Phum1pol Reserv01r in Thalland 1963 - 1968...
BT : ' Unlt Metrlc tons

Month 1963 1964 1965 ©i1966 . 1967. 1968 . .- Average
January - .. 12,4 96.7  47.0 43,2 30.2. . 45.9
February - . 147 67.6  68.8  39.4 7.8 - 39.7
March - 175 842 62.8  15.1 894 53.8
Apfii - 12.2  66.8 66.6 69.1. 118.2° 66.5
May. - 150 77.8 1000 . 70.3 66,0 . 65.4
June - 12.2 64.4°  67.9  80.7  69.8 59.0
July - 215 90.0 - 471 934 77.2  65.8
August . - 60,2 109.4 - 67.4 433 90.0 = 74.0
September’ - 95.2  100.9 70,8 40.1.  61.8 73.8
October  '36.1 ' 74:6  87.7  53.0 . 49,8  65.4°  6l.1
November. . 21.2  91.9  §9.7 517  35.8  35.3 ©  53.9
December ~ 24.7  120.8°  63.2  50.6  35.8  33.8 54.5
Anﬁual : o S . : c
Total . 82,0 ~ 546.2 . 998.4  753.5  614.0°  742.9.  713.4
Monthly | | -

- Average 27.3 . 45.5 83.2 . 61.3 51,2 61.9 59.5
 Référenc¢jf”i)tF1sh catches in Cambodla and Thalland are as follows

(Unlt Thousand metrlc tons)

1963 . 1964° 1965 . 1966

Cambodia C187.5 1646 165.8  163.3
_Thai1and"':7 418.7. 577, 0 615, 1 708 1

' fSohf;e: Unlted hatlcns “1967 Statlstlcal Yearbook“

.é)

Fish'éatches at

Tonle Sap 10 metrlc tons/km2 per annum

‘The northern parts of ‘the Pac1f1c Ocean Y
. 1l metric

'  _ 1The nelghborlng seas at thc Aleutlan Islandé ~ ton/km?

per annum -

_...—'_ﬁ“z:_; s
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WeidEHE LA (1968, MM 1969) _ e

3. Kg.'mmm(%th&d130km=)ec:ouz,;jc{1¢ﬁrmua£¢ sw =(1962-69)
4 Kg o Krabei (ki 8770 km). (k5] BRILE WRAH 2 2% (1968~69)
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Table E-1°  Annual Runoff Coefficient in mm

Year 1962 1963 1964 1965 1966 1967 1068 1969  Mean’

Rainfal1l/ 1,774 1,548 1,515 1,603 1,648 1,247 1,253 1,163 1,469
Total runoff = 601~ 230 258 373 419 435 .244 361 . 365

Coefficient(%)  33.8 14.9 17.0 23.3 25.5 35.0 19.5 31.0 - 24.9

1/ At. Baral, argument on representatlve ralnfall in catchment area
is made 1n next  item i) :

blg’—smammmﬂﬁwﬁﬁmFigL 4um¢;ammmcsan¢unn,ﬁ1®%mm
mtmiomﬁmﬁmﬁm AT IR C@M%u&&mnTi?&?ﬁﬂHmm%thkmfé%o

Table E-2 Average Monthly Runoff Coefficient in %

Month - Apr. May Jun. Jul. Aug. Sep. Oct.- Nov. Dec. ‘Jan. Feb. Mar'
' R Co ' 3 : more than

Coefficient 6.1 3.9.7.8 19.0 21.2 30.6 S4.5 63.4 100 7 80.4°24.2

| hk@ﬁ&m9ﬂm610H®HK1b cwzﬁﬂ@mm+ummllmééuﬂféubv&ao

-Table 573  TWo—monfthﬁﬂbff CO?fficieﬁf (Sep.féndIOEt:)

Year .. . 1962 1963 19643 1965 1966 1967 . 1968 1969 Mean . -

:Rainfall (nm) 559 459 381 566 - 433 427 400 428
Runoff (mm) . 3097 127 124" 202 172 197=*_106"-221

Coefficient %) 55,3277 32.6 35.7 39 7 46,1 2654 51.6 © 39.4-

iod BILE
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Table T—4 L‘iltxi_:x\tllll Disharge i._Kg.Kruhei

Year 1953 1962 1968 1964

1965 1966 1967 1968 1969
_Qmax(mkg) 74&_ 395

196 - 157 290  262. 289

178 299"

* Eﬁmemm%mbmﬁru22uwmlqmmmennbtbmo : :
Kg1mmuwm%mmﬁ3nn192L¢m63umkkummmﬁmurwaw

{1981, 194 280 24 4&0 19684E) LD B 19531?#1‘&'}:'(&50 AN
anMQﬁswﬁoﬂmibék DB@T&oLUFiglhqawmbh&mn

17w¢a»nn(1953~69)1953¢&3§utmtb #EDBﬂd(leZ 69)
n{—ﬂl Oﬁim% 1 T&IC7 /&L,Lt)a)'ca'ao

=BG
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Table E-5 Analogy between Floods in .1'96_2."_ and Designed -

: Max. hmx. T . -
. : Total Max dally :
Item : Monthly . = 5-day X . d harge -
L L rainfall rainfaill dlscharge__ 1sc arg
(1) Flood in 1962 ) R camme - 37 cnes ' "
Sep.19 - Oct. 18 436 150.2" 198.7" 395 m /§ec 329x152
(2) Designed flood . m;n _ m L aolm . 3-. '
for a month 940 39070 . 52270 1,160 m /sec
Rate of (2)/(1) 2:2 0 2.6 2.6 2.9

J:;&'CI’I?E@ mh,,f z’ﬁ:a\u 19624 théib TOHBIL T HS 3,

v » £ =—H*Aﬁb.o)ﬁt7}<;&%f Fig.E=V4I10i0L 1 3 i mlm,&rs ?Ijﬂ]b‘tﬁ.”fgf_n
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Fig. E-1_Water Level and Discharge -
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Fig. E-2_ Water Level andADi..é‘c':hafqe L
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" Fig.E-3 Cumulated Curves of Discharge and Rainfall
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'Fig. E-4 Relationship between Cumulated Rainfall and Loss
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 Fig.E-5. Cumulated Rainfall in 1968.
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Fig. E-6 Cumulated Rainfall in 1969
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' Fig. €8 Correlation of River Rlow ot Kg, Thma and Kg. Krabei
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Fig. E-10 Cumulated Probability of .A__nnuaI'Rai.nfal‘l in Phnom Penh
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