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Table A-1-3 Rate of Service and Water Consumption in 1983

Popula—
Popula- Rate of tion Average Consumption
. tion Service Served “cu.m/fy led
Water Works () () {3y (4) {(5) *1
1.Large Scale
Phi tsanulok 72,839 97 70,654 3,986,593 155
Nakhon Rachasima 191,462 32 61,268 7,726,282 345
Average - 132,151 65 65,961 5,856,438 243
2.Medium Scalg
Uthai Thani 17,487 90 15,738 805,391 140
Ayuttaya 55,301 68 37,605 2,052,835 150
Saraburi 48,669 60 29,201 1,565,939 147
Phuket 45,917 44 20,203 2,225,294 302
Ratburi 44,979 61 27,437 2,403,162 240
Uttaradit 31,699 . 59 18,702 . 812,035 119
Hua Hin 32,017 54 17,289 1,006,309 159
Average 39,438 62 23,739 1,552,995 179
3.5mall Scalce ‘
Potharam 10,881 80 8,705 441,581 139
Chum ‘Sang 13,950 48 6,696 272,941 112
Nong Kae 11,668 53 6,184 244,851 108
Kratumban 12,446 94 11,699 499,000 117
Average 12,236 69 8,321 364,593 120
Note: *1 ..... (5) = (4)/(3)}/365 995 « 1 000
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Table A-2-1  ESD: Water Charge Collected, Water Charge and
Water Consumption in 1980 to 1984

f=(a-b*12*d)/c/365 g=f/o*1000

Water Charge

6

Water . Witer Plant
Charge  Basic - Meter No. of Popu- Consumpts on Capa-
Collected Rate Rate Water lation -PAIUTPERON city £/h
ESD Year B[y B/mth. B/cu.m Meters served cu.m/d _led  cu.mfd %
a c d e f 2 h i
Cho o 9280 262,392 2 4.0 - -
1981 309,162 2 4.0 " -
1982 492,111 2 4.0 - -
1983 540,717 2 4.0 - -
1984 630, 850 2 4.0 623 5,074 422 71 .
means 447,046 2 4.0 623 5,974 296 S0 1,200 25
Non Thai 1980 72,630 5 2.0 490 - 59
) 1981 186,041 5 2.0 - -
1932 95,271 5 2.0 - .
1983 322,161 5 4.0 03 1,291 204 158
1984 276,803 5 4.0 442 1,879 171 a9}
means 190,581 5 3.0 445 1,585 150 05 720 21
I'rang Ku 1980 44,834 ] 4.0 - -
rast 51,453 0 4.0 - -
1982 45,411 G 4.0 - -
1983 44,763 0 4.0 77 446 31 70
1984 - 0 4.0 77 446
. means 46,615 . 0 1.0 77 446 32 72 240 13
Tha Rae 1980 86,036 1 3.0 - -
1981 109,152 1 4.0 - -
1982 117,254 1 4.0 - -
1983 142,010 1 4.0 350 2,163 94 43
1934 119,498 | 5.0 370 - 63
means 114,790 1 4.0 360 2,163 76 35 1,200 6
Akat Amnuai 1980 - 2 2.5 - -
1981 - 2 2.5 - -
1982 - 2 2.5 - -
1983 128,500 2 2.5 156 2,667 129 48
1934 143,733 2 2.5 71 2,871 145 51
means 136,117 2 2.5 464 2,769 137 49 720 19
Sankha 1980 71,793 1 4.0 214 - 47
1981 159,021 1 4.0 234 - 107
1982 192,172 1 4.0 267 2,156 129 60
1983 185,071 ] 4.0 306 2,450 124 51
1084 365,588 )] 4.0 267 2,966 247 83
means [0, 729 1 4.0 278 2,524 131 52 720 18
Ban Phy 1980 171,042 0 3.0 - -
1981 171,532 0 3.0 - -
1982 169,551 0 3.0 567 - 1,911 155 3l
1983 121,255 1] 3.0 567 1,844 111 60
1984 124,857 0 3.0 570 2,525 114 45
means 151,651 0 3.0 568 2,094 138 66 480 29
Khuang Nai = 1980 - 0 4.0 185 1,363
1981 167,609 0 4,0 197 1,19 16 33
1982 92,384 [ 4.0 2 E,247 63 51
1933 100, 808 )] 4.0 270 1,320 69 52
1934 74,247 0 4.0 270 1,341 51 is
means 83,785 0 4.0 225 . 1;293 57 14 720 8
Chanuman 1980 86,859 7 2.0 447 1,445 68 47
1981 107,937 7 2.0 . 447 1,449 96 66
1982 138,563 7 2,5 448 1,480 111 75
1983 241,230 7 2.5 450 1,637 223 136
1984 190, 158 7 3.0 498 1,426 135 95
means 152,950 7 2.0 458 1,487 157 106 480 33
Xhamcha-i 1984 ’ - s 5.0 74 549
means 168,697 2 3.0 389 2,259 146 65 120 20

A.2-1



 Table A-2-2 Leakage and Wastage Record, 1983

Supplied Water'_ Hpaccdﬁnted—for water
Water Consumption Amount -Rate
~_ Water Works {cu.m/d) - (cu.m/d) (cu.m/d) (%)
I  Potharam 1,669 1,210 459 28
Z Pitsanuloke 15,230 - 10,922 4,308 28
3 Utitanl 4,331 2,207 2,124 49
4  Chumsang 1,676 748 . 928 55
5 Nakhonsri 10,177 5,624 -2,553 45
6  Saraburi 6,792 4,290 2,502 37
7 Phuket 7,453 6,097 1,356 18
8 Ratburi 10,749 6,584 4,165 39
9 Nakhonratsima 63,946 21,167 42,779 67
10 Nakhonpathom 20,331 10,437 9,894 49
11 Uttaradit 5,319 2,225 3,094 58
12 Nongkae 1,201 671 - 530 44
13 Kratumban 2,638 1,367 1,271 48
14 Houahin 5,658 2,757 2,901 51
15  Kokmung 499 441 58 12
16 Nawanakhon 2,334 2,263 71 3
Average 160,003 78,993 49
8
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Table A-2-3 Hourly Water Released Record
at Chonnabot ESD

Hourly "
released water Ratio

{cu.m/hr)
July 15, =~ PM 6:00 60 1.51
7:00 57 1.44
8:00 45 1.14
9:00 30 0.76
10:00 27 0.68
11:00 24 0.61
12:00 18 0.45
July 16, AM  1:00 9 0.23
. 2:00 9 0.23
3:00 9 0.23
4:00 9 0.23
5:00 36 - 0.91
6:00 - 78 1.97
7:00 48 1.21
8:00 63 1.59
July 16, A 9:00 ' 51 1.29
10:00 45 1.41
11:00 48 1.21
12:00 39 0.98
PM 1:00 45 1.14
2:00 36 0.91
3:00 42 1.06
4:00 : 51 1.29
5:00 ' 66 1.67

6:00 '



oo oo oo 00 oo oo oo oo oo oo no . oo
no. on oo oo oo oo oo oo oo oo oo oo " mmEu
.oom oo oo. oo oo o.o oo oo oo oo oo oo 008
ol a -] -] ) o ° o o o o o
o | o o’ o o 0 o ° [ o ¢ e
ol a e ° o4 ° o o o o [} ©
° ° P OD 00 oa 03 03 O) ° o) 03
P o oo“ o © ° ° ) o} ) o a ! 09
o} c o, ] E <] o [} ol [ °
o i o 2 _ ° o ° o © ° © o
[} L] ° =] <] o [} ! Q o
o oo oo. i=} ] o o | oo -] rol
,_ o =l FE) Om o] ...
oow oo oo oo oo .rn!L oo_ oo - 004
a ! =1 © o 0 o | e |
0% o° o” b ° l, ° oow. puBwaq
i o =]
= 5 - > - 008 A1teQ
0% 0! o’ b ° b ° (W 5. pueueg A1TeQ 9feiany
of 0y a: o -]
° ! 0, L]
o o o - 006
o y @ Lol
o
- i .
o _ 000°1
0z°T | 80°T [ Z&T jei'1 80" 1 160 00" 1 v6°0 | BL0 | ¥8°0 680 L8°0 (v)/(a
. PP _ : . (¢) pUBWS{]
FASYS] LS8 600" 1 £18 | 6S8 vZL £6L LviL 6529 599 014 69 AT11Rq ATUIUOK
) (v) . puBuR{
SeL = 8% ¢ 680 06¢ A1Teq s8evIaAy
55597 | 8959z 852°0¢€ | 00878 0v0° pZ I bYP TT | 065 %2 180V TZ | QUST6Z | PESGT | $Z0°CZ | ZSY' 1T | 493BM PRINQTIISI]
-unp Ay -xdy “IBR ‘g4 .| -uer 50 . | ‘aoN 320 -deg “Sny e (gu)
G861 . . . o P86l | y2uop

(S 10GBUUOUD UT DUBMS(J JIJIBM A{YIUCK 1-2-y &Andty

N.2-4



A3,

A3 L.
AL3.2,
A3.3.
A.3.4,

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
.Table
Table
Table

Table
Table
Table

Table

METEOROLOGY AND HYDROLOGY

TABLE OF CONTENTS

_ Page
Meteorology .......... S A.3-1
Rainfall Analysié .................................... A.3-15
Water Balancé Study . e e e A.3-41
Water Balancé SIMULALION © ot v ettt enr e e AL3-52

LIST OF TABLES
Page
A-3-1.  Meteorological Data at Nakhon Ratchasima ....... A.3-1
A-3-2.  Metcorological Data at Ubon Ratchatani ......... A.3-2
A-3-3. Meteorological Data at Sakhon Nakhon ........... AL3-3
A-3-4. - Meteorélogica] Data at Udon'THani e - A.3-4
A-3-5. Meteorological Data at Khon Kaneng ............. AL3-5
A-3-6. Monthly Rainfall at Nakhon Ratchasima .......... AL3-6
A-3-7, Monthly Rainfall at Ubon Ratchathani ........... A.3-7
A-3-8.  Monthly Rainfall at Sakhon Nakhon .............. A.3-8
A-3-9, Monthly Rainfall at Nong'Khai R A.3-9
A-3-10. Monthly Evaporation at Nakhon Ratchasima ....... A.3-10
A-3-11. Mdnthly Evaporétion.at Ubon Ratchathani ........ A3-11
A-3-12. Monthly Evaporation at Sakhon Nakhon ........... A.3-12
A-3-13. Monthly Evaporation at Nong Khai ............... A.3-13
A-3-14. Correlation and Regression Coefficient §
| Monthly Rainfall o.....uereieeeeneeeeeeeeennn, A.3-15
A-3-15 Probability Analysis of Annual Rainfall at
Nakhon Ratchasima (1) .....ieiiinrrn e innnss A.3-16
A-3-16. Probability Analysis of Annual Rainfall at
. Nakhon Ratchasima (2 i e e A.3-17
A-3-17 .Probability Analysis of Annual Rainfall at
Ubon Rétchathani (1) e e A.3-18



Table A-3-18. Probability Analysis of Anual Rainfall at
' Ubon Ratchathani (2) ..... P AL3-19
Table A-3-19. Probability Analysis of Annual Rainfall at _
Sakhon. Nakhon (1) ........ e A.3-20
Table A-3-20. Probability Analysis of Annual Rainfall at
| Sakhon Nakhon (2) ..... SUTTR I A.3-21
Table A-3-21. Probability Analysis of Annual Rainfall at
Nong Khai (1) ....... . oot e AL3-22
Table A-3-22. Probability Analysis of Annual Rainfall at
Nong Khai (2) ....... P P A.3-23
Table A-3-23. Estimated Monthly and Annﬁél Inflow into
Bun Chiwuk Reservoir P A.3-30
Table A-3-24. Estimated Monthly and Annual Inflow into
' Phai LUang RESEIVOLT ...veveivieennnenneonn, S A.3-31
Table A-3-25. [stimated Monthly and Annual Inflow into
Nong Takai.Reseﬁvoir ...... P [ . A.3-32

Tahle A-3-26. Estimated Monthiy and Annual Inflow into

Lam Chamuak ReSeTVOIT ..vvurrrnrcnnmnnreeennanaons A.3-33
Table A-3-27. Estimated Monthly and Annﬁal Inflow into

Tung Kraten Reservoir ...... R A.3-34
Table A-3-28. Lstimated Monthly and Annual Inflow into

Huai Talat Reservoir ........ P e A.3-35
Table A-3-29. Estimated Monthly and Annual Inflow into

Nong 81 Servoir ........iiiiiiiiieeian N A.3-36
Table A-3-30. Estimated Monthly and Anmual Inflow into |

Hual Daeng RESETVOLT + oot tvene e e eaaareeenns A.3-37
Tahic.A—S—Sl. Estimated Monthly and Annual Inflow into

Nong Loeng Reservoir .................. [ A.3-38
Table A-3-32. [Gstimated Mohthly and Annual Inflow into

Nong Song Hong Reservolr ...... ..., A.3-39
Table A-3-33. Droughty Dischafge of Huai Kha Yang River at

Intake Point .......oiviiviranaen e A.3-40

Table A-3-34. Water Balance Simulation at Bun Chiwuk
Reservoir (1963 - 1970) ...... [, A.3-52



Table
Table
Table
Table
Table
Tgble
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

A-3-37.
A—3“38.
A-3-39,
A-3-40.
A—3—41.
A-3-42,
A-3-43.
A-3-44.
A-3-45,
A-3-46.
A-3-47.
A-3-48.

A-3-49,

Water ‘Balance Simulation ¢

Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1984)

Water Balance Simulation :

Reservoir (1963 - 1970)
Water Balance Simulation
Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1984)
Water Balanbe Simulation
Reservolr {1963 - 1970)
Water Balance Simulation
Reservolir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1984)
Water Balance Simulation
Reservoir (1963 - 1970)
Water Balance Simﬁlation
Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1984)
Water Balance Simulation
Reservoir (1963 - 1970)
Water Balance Simulation
Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1981)

Water Balance Simulation :

(1963 - 1970}
Water Balance Simulation
{1971 - 1978)
Water Balance Simulatioh
(1979 - 1981)

R

..........

Bun Chiwuk

-------------------------

.........................

.........................

.........................

.........................

.........................

.........................

.........................

..........................

.........................

.........................

.........................

.........................

.3-59

L3-60

.3-61

.3-62

.3-63

AL3-64

.3-65

.3-66

.3-67

.3-68

.3-69



Table

Table

Table

Table

Table ¢

Table

Table

Table

Table

Figure

Figure
Figure
Figure
Figure

Figure

Figure |

A-3-52,
A-3-53.
A-3-54.

A-3-55,

A-3-57.
A-3-58.
A-3-59,

A-3-60.

A-3-1.

A-3-2.

Water Balance Simulation
Reservoir (1963 - 1970)

 Water Balance Simulation

Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979 - 1984)

Water Balance Simulation :

Reservoir (1963 - 1970)

Water Balance Simulation «

Reservoir (1971 - 1978)
Water Balance Simulation
Reservoir (1979'— 1984)
Water Balance Simulation
Reservoir (1963 - 1970
Water Balance Simulation
Reservoir (1971 - 1978)
Water Balance Simulation

Reservoir (1979 - 1584)

liuai Daeng

.........................
..........................
...........................

.........................

LIST OF FIGURES

Annual Rainfall and Location of the

Meteorological Stations
Regression Line of
. of
of
of
of

of Month

Regression Line
Regfession Line
Regression Line Month
Regression Line Month

Regression Line

Monthly Rainfall
Monthly Rainfall
Monthly Rainfall

L R N L R R R S

ly Rainfall
ly Rainfall

.........
.........

ly Rainfall

A.3-70

AL3-71

A.3-76

A.3-77

- AL3-78



A.3. METEOROLOGY AND HYDROLOGY

A.3.1. Meteorology
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A.3.2. Rainfall Analysis
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Figure aA-3-1 Annual Rainfall and Location

of the Meteorological stations
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A-3-14 Correlation and Regression Coefflc1ent &
Monthly Rainfall

The Correlation Coef. & Regression Line of Monthly Rainfall

The Water Works Project in Thailand

1963 - 1984

Station -+ X (1) () (3) (4)
(1) R 1.000 0.553 0.510 0.539
' A 1.000  0.318 0.322  0.319
B - 0.0 55.559  57.879  56.312
(2) R 0.553 - 1.000 0:739 0.777
A 0.960 1.000 0.805 0.810
B 65.263 0.0 41.572  33.758
(3) R 0.510 0.739 1.000  0.849
A 0.808  0.678 1.000 0.810
B 67.524  43.271 0.0 22.497
(4) R 0.539 0.777 0.849 1.000
A 0.910 0.745 0.890 1.000

B 66.224  42.221  25.203 0.0

Y/ X R ' : Cdrrelation Coeficient

Note:

Regression Line: Y = A*X+B

The above-mentioned figures are obtained from the least
square method which X(n) are plotted on the X Axis and
Y(n) are plotted on the Y axis.

(Refer to Figure A-3-2, A-3-3, A-3-4 and A-3-5)

(1) Data on the monthly rainfall at Nakhon Ratchasima
{Refer to Table A-3-6) :

(2) Data on the monthly rainfall at Ubon Ratchathani
{Refer to Tahle A-3-7)

[3).Data on the monthly rainfall at Sakon Nakhon
{(Refer to Tabel A-3-8)

(4) Data on the moﬁthly rainfall at Nong Khai
(Refer to Table A-3-9) '
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A.3.3. Water Balance Study
(1) Hydrological Study
(a) Selection of Standard Drought Year

The water supply ﬁroject is generally designed based on
hydrological condition of a standard drought ‘year vwhich has a
Ireoccurence interval of once in ten years. 1he roqervoir casge
will be studied based on water balance simulation for 10 years
at least, in case of the river, the drought discharge with 10

year return perlod will be homputed by using the observed data.
{b) River Runoff

The storagé water of reservoir is supplied by runoff
discharge from catchment area, which is affected by many '
factors such as topographic condition, vegetation of catchment
area and rainfall intensity. Monthly total runoff coefficient
from catchment area is computed by using the RUNOFF ESTIMATION
CHAPT prepared by Project Planning Sectlon, RID due to lack of
measured data for subject water sources. In using this chart,
as the catchment area is of wmoderately low runoff potential,

type "D" was adopted.
(c) Water Losses from Reservoir

The water losses from reservoir have been estimated on a
monthly basis taking into consideration the seepage and
evaporation losses. Evaporation losses from reserﬁoir is
estimated by multiplying 70 % by the observed figures from
Class A pan through the years. 2 mm/day seepage loss is

applied to new reservoir.
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(d) Raw Water Demand for Water Works

Raw water demand computed at 110 % of production capacity

of water treatment plant.
(e) Irrigation Water Requirement
Typical water consumption pattern for rainy and dry season

of paddy rice irrigation under the RID project are summarized

as follows;

rainy season dry season

~ Cropping calendar
Nursery bed, L o
land soaking : 15 Jun.to 31 Jul. 15 Dec.to 31 Jan.

and preparation : 1 Aug.to 30 Oct. 1 Feb.to 30 Apr.

~ Water reguirement at field
Land soaking’ and .
preparation : 200 mm 230 mm
Evaporation and
" percolation during

land preparation : 200 wm - 230 mm
Field irrigation : 810 mm . 1,036 mm
Total ' ! I,Zld mm 1,496 mm

In the computation of irrigation water requirement,
effective rainfall which is estimated from rainfall amount was
considered., Hence, gross irrigation water requirement is-

estimated by the following formula.

Field water requirement - Effective rainfall .
Irrigation efficiency (%)

_WR =

(*) 0.68 : din rainy season

0.60 : in dry season
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(2)

(f) Water Balance Simulation

- The water balance computation of reservoir is expressed by

the following equation.
V=1-W-IR-1

V : Storage volume of the reservolr

I: Inflow into reservoir

W : Water demand for the water supply
IR : Irrigation water requirement (if any)

L : Water losses from reservoir

The water balance simulation was conducted for the period
of 22 years from 1963 to 1984, only sclected case in each SD is

shown in A.3.3 Water Balance Simulationm,
Water Balance Simulation in Each N$D

{(a) Kham Sakae Sang (NSD-5)

(i) Prqposed Water Source

.The Bun Chiwuk reservoir, which was constructed by RID in
1980, is located at 5 km west of SD area. The effective
storage capacilty is about 336,000 cu.m, buf there are no
storage water confirmed during second phase field survey due to
less rainfall and small catchment area comparing with the
storage capacity. For supplying stable water to NSD, diversion

dam from Huai Yang shall be proposed.
Huai Ruam with the catchment area of about 14 sq.km is

flowing near SD, The construction of the new reservoir will be

able to supply water to NSD throughout a year.
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(i1) Case Study (Refer to Table A-3-34 to 36)

In case of ‘using the Bun Chiwuk reservoir, diversion canal
will be needed from Huai Yang to the reserveir, The result of

"water balance simulation is shown as follows;

Water Balance Simulationm at Bun Chwuk Reservoir

v=336,000 cu.m
(1963 - 1984)

Case No, Apgriculture Water Works Deficit Year Remark
(ha) {cu.m) {years)
1 0 300,000 21 Original catch-
ment area
: 1 sq.km
2 0 .. 300,000 0 - Transfer basin

35 sq.km
(b) Nong Bua Lai (NSD-6)
(i) Proposed Hater Source

The Nong Sanp reservoir with the storage capacity of
300,000 cu.m is located in $D. Phai Luang reservoir, which was
constructed by RID in 1980, is located at ? km upééream of the
said pond. The storage capacity is 368,000.cu.m. It is
possible to divert water from the Phai Luang reservoir to the

Nong Sanp Pond effectively.
{ii) Case Study (Befer to Table A-3-37 to 39).
‘Judgihg from the water balance simulation, the capacity of

Phai Luang reservoir is sufficient for water works. The result

of water balance simulation is shown as follows;
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Water Balance Simulation at Phai Luang Reservoir

V=368,000 cu.m
(1963 -~ 1984)

Case No. Agriculture Water Works Deficit Year Remark
(ha) ~{cu.m) {years)
1 _ 0 200,000 0

(c) 'Huai Thalaeng (NSD-7)
(i) Proposed Water Source

The Lam Chamuak reservoir with storage capacity of 23.5
MCM which was constructed by RID is located at 20 km northwest
of SD.

The Nong Takai reservoir which was constructed by RID in
1980 is located at 5 km north of SD. The storage capacity is
155,000 cu.m. The heightening of the dam embankment will be

required to meet the proposed water demand.
(1i) Case Study (Refer to Table A-3-40 to 42)

In case of using the Nong Takail reservoir, 1.5 m
heightening of the dam embankment will be required. The result

of water balance simulation is shown as follows;

Water Balance Simulation at Nong Takai Reservoir

V=155,500 cu.m
(1963 - 1984)

Case No. Agriculture Water Works Deficit Year Remark
~ ¢ha) (cu.m) (years)
i - 32 -0 2 Existing.
2 -0 630,000 2 1.5 m heightening
of Dam
3 32 630,000 2 2.2 m heightening
' of Dam
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Judging - from the water balance siwulation, the cépagity
Lam Chamuak reservoir is sufficient for water works, The

result. of water balance simulation is shown as follows;

Water Balance Simulation at lLam Chamuak Reservoir

V=23,450,000 cu.m

: (196 - 1981)
Case No. Agriculture Water Works Deficit Year Remark
" (ha) (cu.m) (years)
1 (Wet) 1,920 0 3 Existing
{Dry) 960 :
2 (Wet) 1,920 630,000 3
: (Dry) 960 :

(d) Nong Ki (NSD-8)
(i) Proposed Water Source

The Tung Kraten reservoir with storage capacity of 1.6 MCM
which was constructed by ARD in 1969 is located at 2 km north
of SD.

(ii) Case Study (Refer to Table A-3-43 to 43%)

Judging from the water balance simulation, the capacity of
Tung Kraten reservoir is sufficient for water works, The

result of water balance simulation Is shown as follows;'

Water Balance simulation at Tung Kraten Reservoir

Vv=1,600,000 cu.m
(1963 - 1584)

Case No. Agriculture Water Works Beficit Year Remark
(ha) {cu.m) ~ (years)
1 0 810,000 3
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(e) Hual Rat (NSD-10)
(1) Proposed Water Source

The Huai Talet is flowing at 1 km west of SD, ' Hual Talet
reservolr, which was constructed by RID, is located on the Huai
Talet. The storage capacity_is 19,2 MCM; This reservoir water
are being released to irrigation area through left and right
main canal which will be improved with concrete lining,
Therefore, raw water of subject project could be diverted from

terminal point of right main canal.
(i1) Case Study (Refer to Table A-3-46 to 48)

Judging from the water balance simulation, the capacity of
Hluai Talat reservoir is sufficient for water works. The result

of water balance simulation is shown as follows;

Water Balance Simulation at Huai Talat Reservoir

V=19,200,000 cu.m
(1963 - 1981)

Case No. Agriculture Water Works Deficit Year - Remark
(ha) (eu.m) (years)
1 (Wet) 2,240 0 2 Existing

{(bry) 1,120
2 {(Wet) 2,240 240,000 2
(Dry) 1,120 . .
(£f) Khum Han (NSD-12)

(i) Proposed Water Source

The Nong Si reservoir which was constructed by RID is

located near SD. The storage capacity is 3.8 MCM.
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(ii) Case Study (Refer to Table A-3-49 to 51)

Judging from the water balance simulatiom, the capacity of
Nong Si reservolir is sufficient for water works. The result of

water balance simulation is shown as follows;

Water Balance Simulation at Nong Si Reservoir

v=3,800,000 cu.m
(1963 - 1981)

Case No. Apriculture Water Works Deficit Year ~ _Remark
(ha) (cu.m) (Years)

1 (Wet) 320 0 0 Existing
(Dry) 96

2 (Wet) 320 220,000 0 Original plan
(Dry) 96 '

3 {(Wet) 320 480,000 0 . Bxpansion plan
{Dry) 96

(g) Kusuman (NSD-13)
(i) Proposed Water Source

The Huai Daeng reservoir constructed by RID is located at

-5 kim east of SD. The storage capacity is 1.15 MCM,

Huai Saphoe river of which the catchment area is about 20
sq.km is flowing neav SD. The construction of the new

reservoir will be considered.
- Judging from the result of pumping test, safe yield is 18

cu.m/hr and three wells will be able to construct in and

around SD.
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(i1) Case Study (Refer to Table A-3-52 to 54)

Judging from the water balance simulation, the capacity of
Huai Déeng reservoir is sufficient for water works. The result

of water balance simulation is shown as follows;

Water Balance Simulation at Huai Daeng Reservoir

V=1,150,000 cu.m
(1963 - 1984)

Case No. Agriculture Water Works Deficit Year Remark
(ha) (cu.m) (years)
1 160 0 0 Existing
2 160 300,000 0

(h) Phon Charoeng (¥NSD-17)
(i) Proposed Water Source

The Non Loeng reservoir which was constructed by RID is
located at 12.5 km west of $DP. The storage capacity is 2.0
MCM.,

Hual Som Hong with the catchment area of about 24 sq.km is
flowing near SD. The construction of the new reservoir will be

considered.

Judging from the result of pumping test, safe yield is 7.0
cu.m/hr and four wells will be able to construct in and.around

sD.
(ii) Case S5tudy (Refer to Table A~3-55 to 57)

_ Judging from the water balance simulation, in case that
. water supply is withdrawn prior to irrigation, abeout 50 ha of

irrigable area will be reduced from the existing condition.

The result of water balance simulation is shown as follows;
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Water Balauce Simulation at Nong Loeng Regervoir

v=2,000,000 cu.m
(1963 - 1984)

Case No. Agriéﬁlﬁﬁre Water Wérks Deficit Year - . Remark
(ha) {cu.m) (years)
1 C300 o 1 Existing
2 .0 510,000 0 |
3 250 510,000 2
5 300 . 510,000 3 Well o

(7.0 cu.m/hr x 4)

5 300 510,000

[a]

0.5m heightening
of dam

(i) MNong Sdng.ﬂong {NSD-18)
(i) Proposed Water Source

The Nong Song Hong reservoir which was constructed by RID
is lecated at 2 km south of SD. The storage capacity is
380,000 cu.m. The heightening of the dam embankment will be

required to meet the proposed water demand.

The Nong Kom Ko pond is located at 10 km north of SD. The

storage'capacity is approximately 10.0 MCM.

.Judging from the result of pumping test, safe yield is 7.5
cu.m/hr and three wells will be able to construct in and

around.
(ii) Case Study (Refer to Table A-3-58 to 60)

Judging from the water balance simulation, in case of
using Noug Song Hong reservoir for water works, 1.3 m

heightening of the dam embankment will be'required. The result

of water balance simulation is shown as follows;
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Case No. Agriculture Water Works Deficit Year

. (ha) {cu.m) (Years)
1 99,2 0  Existing
2 99,2 420,000 1.3 km heightening of dam
3 99,2 420,000 . Well (7.5 cu.m/hr x 3)

1.)] m heightening of dam
(1) Huai Kha Yung (NSD-20)
(i) Prbposed Wéter Source

Huai Kha Yung which is one of the main tributéries of Mun
river is flowing near SD. The catchment area at intake point
is 3,344 sq.km., The width of the river is about 50 m and a
fluctuation of water level at intake point is about 10 m

between dry and rainy season.
(i1) Droughty Discharge

The droughty discharge at 10 year return period was
computed based on the observed data at intake point. As the
design capécity is only 9.2 1/sec, there are no difficulties to
intake a water for water works even in dfy season. The result
of droughty anélysis'is shown as follows;

Droughty Discharge

Return Period Digcharge

(year) (cu.m/sec)

2 15.4

4 13.3

6 12.5

8 ' 12.0

10 ' 11.7
30 10.4
50 10.0
100 9.4 -
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Water Balance Simulation
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A.4. HUYDROGEOLOGY
A.4.1. General

The hydrogeological investigations including geoelectric
prospecting and test well drilling were carried out in order to
examine groundwater source for specified five S5Ds, such as Khém
Sakae Sang, Huai Thalaeng, Kusuman, Phon Charoen and'Nong Song Hong.
The investigation work is composed of mainly two stages; geoelectric

prospecting by Study Team and test well drilling by PWD.
A.4.2. Geomorphelogic Conditions
(1} Xham Sakae.Sang:

5D Kham Sakae Sang is situated at about 40 km north of Nakhon
Ratchasima, and belonging to King Amphoe Kham Sakae Sang,

Changwat Nakhon Ratchasima jurisductionally,

The area inciuding the SD is very flat topographically and
cultivated as a paddy field except scattered town and villages,
Although the area is mostly very flat, the land inclines
totally toward south {or SSE) but extremely gentle, and the
areas of scattered villages are a little higher than the

surrounding paddy fields.

The vast and very flat area, mainly used as paddy fields is
Alluvial Plain opened toward Nam Mun, and the slight high lands
occupied by town or village zones are remnants of so-called Low

Terrace geomorphologically.

In this aspecf, the main part of the SD Kham Sakae Sang is on
the Low Terrace; having only 5, 6 m of relative high from the

surrounding plain, The ground elevation of the Alluvial Plain



(2)

(3)

is about 180 m or a little more, and the one of town ranges

from 185 to 188 m (based on 1:50,000 topomap ana ﬁew_SD map) .
Huai Thaleang:

5D Huai Thaleang, Amphoe Huai Thaleang, Changwat Nakhon
Ratchasima, is situated about 60 kilometers east of Nakhon

Ratchasima city along the national railway - North East Line.

The éérvice area Amphoe Huai Thaleang is almost flat but
undulating very gently and inclined toward northeast as a total
view. Inside of the town, the ground surface is flat and there
is no or only slight difference in groun& level between town

zone and surrounding cultivated or uncultivated fields.-

A gently undulated or rolling high land which extends vastly on
west of the SD is a kind of Peneplain formed by bedrock, and
the area near this SD is an eastern slope'of the peneplain,

still on the pemeplain but transitive to an alluvial low land.

These geomorphological condition suggests that an overburden in
and around the 8D should be thin, while a weathered rock zone

should be rather thick.
Kusumaﬁ:

SD Kusuman is situated in Amphoe Kusuman, Changwat Sakon
Nakhon, about 30 km northeast from Sakon Nakhon in direct
distance. The SD develoﬁes along the one of major national
road (route No.22) and forms a compact and rather intensive

town feature.
The main part of SD and Amphoe Office are situated on a little

high land comparing to surrounding paddy field, and the town

area and Amphoe Office area are separated by a small stream.

A.4-2



(4)

(5)

The service area of the SD is a gently undulating land and the
SD area is situated in the very gentle valley. This undulating
land seems to be a dissected terrace (most probably a middle

terrace), and the ﬁalley dissecting the terrace is already

.covered by some alluvial deposits,

Geomorphologically, a little high land on which the town
developes, mentioned above, is a remain of terrace and the

surrounding paddy field is an alluvial plain.
Phon Charoen:

Sanitary District Phon Charoeén locates along the national road
route No.222, about 45 kilometers north from Amphoe Phang Khen,
one of the major town aloéng the route No.22 (from Ubon to Sakon

Nakhon).

The service area of the SD is rather flat but has a small and
gentle'relief everywhere. This area is one of low portions of

gently undulated land from a macromatic view.

The high lands among the undulated land are terraces, and the
low portions are consisted of low terraces and alluvial plains

as a general.

5D area is composed of dissected terrace and alluvial plain
geomorphologically. The highest land in the SD locates at
southwest boundary and the lowest land lies northwest end of

the SD.

‘Nong Song Hong:

SD Nong Song Hong is situated along major national road route
No.2, about 45 kilometers north from Udon Thani city. The SD
belongs to Amphoe Nong Khai, Changwat Nong Khai jurisductionally.

A.4-3



The serive area of the SD is gently undulated land, and the SD

situates at one of high land.

Mostly the hiph porfiqn of the vast undulation is a terrace and
the low portions are dissecting allivial plains and some low
terraces (or old flood plain) geomorpholegically. - In this SD,
the western half of the town stands on the terrace and eastern
half stands on a dissecting slope and the low alluvial plain.
At the terrace, a laterite develupeé conSiderably wide and
thick.

A.4.3. Peview of Existing Well Data
{1} Status of Groundwater Development

Now in Thailand, governmental activities on groundwater
development can be classified into two caﬁegories._ The first
is the development for use under specific objectives of
individual government agencies, and the second is the
development program aimed for provision of clean water to rural

communtities throughout the country,

The first category includes, for example, the.groundwater
development as source of public water supply for Bangkok
Metropolis, cities, towns, samitary districts, etc. by MOI, and

the groundwater development for agriculture use by RID.

The second category is under the national project established
in 1964 {National Potable Water Project). The pfoject is to
produce sufficient sources of water, both surface and
underground, for domestic cénsumption in all villages of the
country. To comply with this objective, the following
government agencies are responsible for.development of
groundwater in the villages'where surface water resoufces is

not available or insufficient;

CAL4-4



° Public Work Department (PWD)
° Department of Health (DH), and
° National Security Command (NSGC)

To accomplish this goal, at least 50,000 water wells must be

drilled. At present, only about 17,000 wells were completed

about 15,000 villages.

The CGonstruction of Water Wells under

Department of Mineral Resources (DMR)

¢ Office of Accelerated Rural Development (ARD)

National Potable Water Project

{up to 1980)

No. of Wells Drilled by

Responsible Agencies Total No.

Regions DMR ARD PWD DH NSGC _ of Wells
Northern Highland and 1,212 373 638 2 87 2,313

Upper Central Plain

Khorat Plateau 7,888 2,455 29 351 138 10,861

Lower Central Plain 585 8 840 224 27 1,684
Mae Klong Basin 314 124 404 19 40 901
Easten Provinces 351 56 257 6 19 689
Peninsula 1,050 233 9 0 54 1,346
Total 11,480 3,249 2,177 602 365 17,793

In this country, the early attempt to obtain potable

groundwater was made by private sector in areas around Bangkok

as early as 1914. lowever, the trend of activity was not

remarkable prior to the last two decades.

sector, from farmers to industrialists,

utilization of groundwater resources.

of groundwater by private sector became nearly half of whole
groundwater abstrucfion in Thailand (about 326 MCM/year out
from grand total of 703 MCM/year in 1980),.

A.4-5

Now a total abstraction

Since 1955, private

took a full share in
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