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1. o TRY ey P =Y —hODTH
September 22, 1988

Mr. Songyod NARKCHAMNARN

Directof General

Cooperatives Promotion Department
Ministry_bf_ngriculture and Coopefntiﬁes

The detailed design survey of model infrastructures on The Agricultural
Cooperatives Promotion Project.

Dear Sir,

It is my pleasure to send herewith the detailed design survey of model
infrastructures on The'hgricuitural Cooperatives Promotion Project
(hereinafter referred to as Mthe project") Presently, two(2) experts have
heen dlspatched by JICA in order to carry out the detailed design survey of
model infrastructures in both Huang model Iaxmlng group and Pakthongchai model
farmlng group anong. '

They: have conducted with your staff the field survey on the related area
in consideration of natural, social and economic conditions as the concept for
the detailed design in. the attached papers. :

The norh1ng contents: wlll be decided in consideration of the survey's
result ineluding the- domestic vwork, the working budget by JICA, you will be
informed. its result through the JICA Thailand office.

Further, for the timely commencement of the construction work, 1 would
like to request you to take the necessary formalities in due consultation with
JICA Thailand office.

Finally, I appreciate your great cooperation.

Sincerely yours

. /0P

Hiroshi TAKEUCHI

Team Leader
The Agricultural Cooperative
Promotion Project

¢c.c : Mr. Tsutomu SAITO Resident Kepreseutative of JICK Thailand office

c.¢ : Esbassy of Japan



The detailed design survey of mode)l infrastructures 'on the Agridultural
cooperatives promotion project,

1.

LIST OF MEMBERS

ASSIGNMENT

Expert

Expert

NAME PRESENT POSITION
Mr. Keiji Hiva Senior Design Engineer
Manager of Ovéréeas'biv.
.Nippon Giken Iﬁc.
Mr. Yuji Ohtsuka Design Engineer
Technical Engineering Div.

Nippon Giken Inc.

2. Schedule of detailed design survey in Thailand

Aug.

Sept.’

15th

16th

17th

18th

19th
18th

19th

20th

Arrived in Bangkok

Visit 'JICA office and meeting

Heeting with Japanese experts

courtesy call on Cooperative Promotion
Department (CPD) and meetbing with CPP staff

Visit JICA office and -meeting

preparation for survey

Hovement to the project sites (Bangkok - Korat)
visit provincial CPD office

visit Muang District Cooperative office and
Pakthongchal District Cooperative office

Reconnaissance in Muang and Pakthongchai

Survey in the project sites

Movement to Bangkok (Korat—Baﬁgkok)
Meeting with Japanese experts

Preparation of Interim Report



21ith visit JICA office and meeting
| Visit the Embassy of Japan for Subnmission
fhe'report.

22th | .visit CPD for submission the report

23th : Leéve Béhgkbk for Japan
3. Basic concept for the detailed design

3-1. This detail design work is carried out in the area of MHuang modei

farming group and PAKTHONGCUAI model farming group, which are two(2) among
five(b) model farming group under the Program of the Agricultural
Cooperative Promotion Project. And, in order to promote the compound
farming program in two{2) model farming groups, ité ébjectives include
swine raising facilities, vegetaﬁle“farm facilitiesrand irrigation
facilities, which will be the foundation of farming activities.

3-2. The detailed design is made in accordance with the plan proposed
by CPD and Japénése experts. Hhiéh is justified with the purpose of Model
Infrastructure Imp}ovement Progrém promoted bf JICA with the considerétion
of natural, social and economic conditions in the area.

3-3. 'The wishes and opinions of farmers concerned are respected in
the process of determlnation on the location and scale of the facilities.

3-4. The opinion of the authority concerned to existing facilities is
taken in the process of designing of the improvement and repair.

3-5. The working contents is fixed finally with the consideration
of the result of the detailed design, the working budget and so on.

4. Facility plan
4-1, Community breeding facilities on swine and poultry raising.

The scale of community breeding facilities is planned as follows;



1)

HUANG area

Piggery (multipiication use)...feedable head at ordinary time.. 10 heads
PAKTHONGCHAT area

Piggery (multiplication use)...feedable head at ordinary time...20 heads
henhouse {meat use)...feedable number at ordinary time...100 heads

The design of the breeding facilities will be carried out with the
consideration of the following points ;

(a) improvement of feeding condition and circumstances.

{b} utilization of excrement for compost use.

{¢} establishment on water supply (well or pond)

The planned site of the breeding facilities will be embanked up to

the high water level to avoid flcoding damages,

4~2, VYegetable farm facilities

MUANG area... vegetable farm facilities is planned.

This farm land (about 1.5 Rai)} will install the mothproof net which is used

for vegetable cultivation with small agricultural chemicals.

1)

4-3. Irrigation Facilities

{a) canal

MUANG area...improvement of canal {about 1 %m} is plenned, in order to
supply irrigation water to model farm land for vegetable.

PAKTHONGCHAI area...review on improvement of canal (about 6 km) is
planned as water resource for rice and vegetable cultivation in dry

5e4s50n0.



1)

2)

6-1

{1}

{b) pond

HUANG area...construction of three(3) ponds and improvement of

three (3) ponds are planned as irrigation rescurce for vegetable
cultivation in dry seéson.

PAKTHONGCHAT area...construction of eighteen (18) ponds and
improvement- of one (1) pond are planned as irrigation water resource
for vegetable cultivation in the consideration of promotion of the
compound farming management. Tﬁe construction of farm land for
vegetable and sites for community breeding facilities are planned to
reclaim by use of excavated soil of the pond.

Proposal on construction costs,

The maximum estimated amount of construction costs for facility plan
as mentioned above are ¥25,000,000 (about Bht 4,5000,000). After
completion of the detailed design works, the contents of facilities
vwhich are constructed are fixed clearly.

working Schedule for detailed design survey.

Based on the hasiC'concept of detailed design as mentioned above, the
detailed design will be carried out according to the following
schedule,

field works in Thailand (Aug.15 1988 - Sept. 23, 1988)

I. Field survey

The field survey for.design have been carvied out at the proposed site,
The field survey are as follous,

Data collection: Collection and confirmation of data on the spot.



{2} Various survey
Topography Plane table surveying, routes survéyinq

{Longitudinal leveling, cross leveling)
and surveying of land acquisition on each
planning sites of facilities;

Existing condition: Meteorology, Hydrolégy, S0il, Soil mechanics,
Groundwater, Hater guality, Farm management,
Irrigation and drainage network and facilities.

Confirmation Necessary procedure for construction of
river, canal, irrigation and drainage
facilities.
Hater level, discharge and gate control

during Period of the construction.

Harketbt - : A unit price of materials for construction.
Requirement per unit work on labor and
eguipment for estimation of construction cost.

Others : Inspection on construction machinery and

equipment etc,
II. Preliminary design works
Based on the results of the field survey,
the hreliminary design works have been carried out.
6-2 Domestic works (Sept. 24,1988 - Oct. 23, 1988)
Based on the results of the works in Thailand, the final detailed

degign report will be prepared in Japan.
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Pak-Thong-Chai atea (pond site)

Test Pit No. 1(4. 5 m depth)---—--- oML

Test Pil No, 2(1§ m depth)-----=- roML

N0 2(2 0 m deplh) - - tocL

No.2(3. 1-3.5 m depih)-—— ' Ch

Test PPl No, 3005 m depth)--=-==- ' SH
No.3(3. 5-4.0 m depth)-—- " CL 7

Test Pit No. 4(0.7 m depth}y------- S T

No. 4{1.2 m depth)-——----- oML

Muang ares .

Test Pit o, L (L2 m deplh)-—----- ML

Test Pit o 2(1.2 m deplh}--—----- oM

¥o.2(2.5-2.8 m depth)-—-" MU °

Test Pil No. 3(0.5-1.0 m depth)---" ML '

No, 3(2.0-2.0 m deplh)--—-" MH ~’

Test Pil ¥o. 4(2.0-2.5 m deplh)---" M0 '

MEDRBOBBERIRO L SIS,

Test Pit Ko, Depth (m) Wopt (%) rdmax (g/caf)
Pak-Thong-Chai ares
1 I 9. 40 L7170
2 1.5 13. 49 L. 852
2 2.0 11.°60 I 874
9 3. 1-3.5 6. 40 L 751
3 L5 9. 80 1. 828
3 3.5-4. 0 9. 45 1. 480
4 0. T 5. 40 1. 652
| 4 1.2 [1. 40 I, 892
Meang area
1 e 1110 l. 836
2 1.2 16. 20 1. 522
2 2.5-2. 8 17.10 {.508
3 9 5-1.0 11,20 . 916
3 2. 0-2.5 (1. 10 L 912
4 2.0-2.5 (1. 70 1519



RIPUF o AMEOFAFEy kYo, 2 (2. 0m depth) , No 3(3. 5~4. 0 m
depth), No. 4 (0 Tm depth) A7 VHIROELTOEy Mo Tk, HASK
WA FREMAKE L DD ORE N, (BHEFRTe 5, Fig 7)

Pt Ty BRI EN L THREHEINERETH D,

7K B

BRI, DAPVMKELCEEAKRE LTl R A B W T - 720
FRGOME P 28RO &,

R b T 4 HIK

A, B b (s 5t Fi L S)

B. # F Xk (EEHE H= 30 m)

C. W b (B 20 A B0 7 KD

E. M T 5k (AT R AE T A FEy M3 H= 3 8m)

G. ®IHEKE (ZLF 5 Y-

L7 v K
H. DAWVIKE (R 1 DKE)
W m (HER% - E st AT )
B sk (k& > 2 B8
ROk (BEFMmMAE7 APy Fo. ] = 1. 3m)

USDA (Uailed Stale Department of Agricullure) DFjghic K3, HE
W Tabie, 6icREIND KA1, SAR (Sodium Abserpiion Ralio) & EC
(Electric Conductivity)ic kB 4 Dicsfidh b,
SARMREKANICLbEH&sh 3,

SAR = Na’ (USDA)

v (Ca™+Mg™ /2

KEHBOHELE, ok S5 PHans,



THE RESULTS OF ANALYSIS WATER SAMPLES

_ : : B¢ _ Sodium Salinity
Point §ite amhos/cn ol SAR Hazard Hazard
25°Cdegree
Pak Thong Chat area _
A Bxisting farm pond 0.08 6. 8 L1 5 1 ¢ 1
B Ground water 160 b 4 22,9 § 4 ¢ 3
C Existing pond 0. 20 6. 8 11,8 § 2 C 1
E Ground water .01 (] 13. 8 § 4 €3
G Riverhead b 10 .6 4. 0 $ 1 ¢
Muang area
“H lrrigation canal 0. 36 b. 8 5. 7 § 1 ¢ 2
I Existing pond £, 60 1.1 i66. 9 § 4 €4
J Drinking wale: 0. 08 7.0 6. 3 § 1 ¢ 1
K Ground waler 30,00 6.9 1199 § 4 ¢ 4

KEAOSIHERICHE S &L 7 b rF v AHIROFIDK, BSEbh®Ek, #
LTLT VMR DOBER DA WIKEBR T KE. DA OHA~ORHIAIREEH 5,
—H. HTFRKEBECH, SARBLOEEVHEERTIENG, DANRVAEK~AD
FIAE AT CH 5,

LALIA S, A2 by F v A oMb A TOMTFAOE CH, SAR
HRELEVWIENS, WRKOENBEACOH TR EHT 22 LB,

—H LT VHEOM TA, 2 L CHEmMbE KO E Cl, SARBESG WL, §
ST, WS NAKEPARVEKCTNE 2 Bl FE T ~%2TH 5,



2.

5 A SO EEK
L5 1 A D0

2Ry b vF e A K
AoV ey PIRRT v F ¢+ v =S 6 nT, #Abhmﬁ&bf
DK, BB OKNEEDS LF ¢ o9 —CdH 50, HFick ki
LV K E L KB LTRAEETH B,
%M®7A?%/ﬁmM@KﬁﬁﬁMf\#A#hW*&LC@#?MC%ﬁx
MM L TR OO KRBT ARTH S,

L7 R
A7n Py PMRER I DKBICI DT hTOL S,

INABOHKEE ., TS BOWTRRIDAKETE L, LALEAS, &
(AL A4R) KBVWTRIDABM GO ORAKIZFA TRV,

2.5 2 7K
RO Py F A4 A7YOMTa Yy PIRICE T 2 EKRBRHEIZEL Sh T
W W, TE- T, RBEHEHEB LS L ChEERBLZO S ILE T ->TVS
Bric, il cHiARRIZELC L 5,



2.

B

11 A 1

UGB B TS SR RO AR E Y 4 | RIS N,
MEOEELRD > Th B,

(1) A8 BB oo Wil kBB X CEEMBRE X TOBMOR
By 5L OEHED LAV,

(0 WERMEHK oo 7 PYF AR e 60 b

L T v W K revee 18 ha
(3} b3 N—ZHE e HWEBHEESATHG /4 -X

SVPAEN S RRECE I
() URKHR oo BEREREL. Ay vasdy Q5mxIs
m, 50mx5im) . HREDVVHE
WoOR e A 5004
(5) S 4 B e HRINE S AR TRME,

{6} f& Wy ) BX e B AW (KB, B ORI

KRR o L2200 m

WMt REERE 380 m

B OB R A

BIfE. 7 b vF v 4« AT Vil BO TR BE B L THEANS
ELEBABEREABRICIVHTmE LTV S,
BEREOL>OBME L TEF VSNBSS T 5o, BERR
HEN2 DOEFMEES L — FIBIET 2 BT LT bhi,
FTOHERETable, TILRT . _

S, ERHER. ChooeFVERIN - TOREQTBRE AN &
LTmEsha,

~18—



B3

.l:::j' fé :fi “ﬁl
3. 1 HROBRR

nﬁb/%k4@ﬁ&0A?/%Wk%Uz%7w
%é ?J%Ud"’?'l
wﬁmwpﬁbﬁ&m&m inTHod,

(RHRBLRNE 21T - 108, BRIl o BRI,

= BIRENC 8

mLcws
HrH o, #&

") 174 =1 600 ni

Bt om| e F Ol —F40| £ ¥ B W W w, () R’IAq
BAEE|E %k F|iem|w %|zowm] &t
BME Y BN (88, 2-41)
=] A _
Aphutid 1y 20, 628 | 11,555 | 22 £,928 | 38,133
| (1.5 | (L8] (@001 (3. 1) (23. 9)
hT OV 19 28, 123 | 8,842 3. 048 5110 40, 524
5| 65! 09 (0. 3) (25. 3)
Bowow |- =B WM
_ 7K g 4 153 B » U 3
RUANVE S B 0.0V A 004 m(| 19 9 —
N —~ ~ 1. 4 24, 8 35. §
R P vF e AHETE LT VRIS DHEOMEFEEBRER DI VN, B,
SRR EDHEBAEL,
—F LT MR BEERE S by F e AR DR, —F M Tl

§ HUC T Eiwv,
INEOERIS AT, MIROEROEMIKo@Y TH 5,
(1) RKKictkF T akfElfer EROBAL LTV S,

(2) DA VHIEP AT N0, HIcEIHEO ST NI B W,

(3) FRFHHUBETHEN, TOFBHNEFRNT IS0 oREHRAMEC

R

HiowizcbouoEL L,

(4) A~ o OMEKNEMTEH 5,

(5) M4, B
e %}fi&ﬁ‘m‘lkﬂ(l:féx?flﬂ Do

JEEKE I & B EH DI,

— 1()-_

LR 2B & 5 LR D



3. 2 HRiHMOER

LWROBEHREFHE LBFOREHARRE - L RBROEFAERLE D
RGO BERERLTZ2LDCIEBLEIETHL, TOHBEELT, O
EXEBLAEAERIRNAMLT 508N D,

(1) HBESHORHETOEBETHNEBINT %,

(2) MAREZROBMERD ., REoLEMLEZRS I LCIDIMTHE LD

BEEbithliofEsn s, _
(3)  {EEKOTERE AT S 2 D RIS b M % E LBy &8
Hh,

(4) HEHOFMETEEEL, tEuEEED S,
RPN UF e ARUAT YEBO T FVEBENCBLCRINERE O H T B
ek, HAEEEZED T EORPEET L, AMNRBRFIENRERILLENS L,
B ESitEoEEsRT koMb Th b,

(1) 22 P rFvAHIK

WHREBRARELTROBOFET 5,

FiAE+ BP0 SRR -8
COWHAEREERT AFEIROEY TH D,
(a) MWHORERMRET S,
(b) SHEETHEOMENCBEEERL., FORNCEBGEHLRUEY
MSEEReT 5, MbEHEE BYRECAEEHKEE L THHY

%o

(c) HHIGRMERE LU CHBEASBEREIARL. SRFICHEM4EY
Lo
EREZOBESIEM S L, ) 05O TFTCRFZOHIESE Hic L
DEET b,

(d) #mBEWEIMEE & U CRMM RS Z AT L, SRS TEE G
T Do

PEDZ L HREITTAI LY, FHPILINBOTEMANEI LD,
(2) &7 HIX
HAEERANELTROED T 5,
WiE+H R+ H/K
COWMAEBEENT 5Kk, KOMYTH B,
(a) WMOWERHEET 5,
(b)) BELFIIMME (L) 54) cpihmisimd s,
(c) HWKBOBREURMIbOBELERET O, U054 1 A5
- ELTHAY 3,



(d) BRG] & U CRRH SR - s L, SBERTF eIk
T 5, '

PLEO & EASTF 50 &0 & 0L, 000 R oFERIms Rk x 2,

BE->Te —FHORERNOHBIKROMD Th b,

Ry b v F o o IR
KA CBERF) 2he (=135 1) AT ) 1 Ja
B (B 400 nf (=025 4)  SE 3
(E9M5 L, MK, HEIHEE)

HE (H#) 8EH T

R (B 100 Y TR
LT sHEX

EE (L) 2. 8ha (=115 1)

5 3¢ 0. 5¢ha (=34 3 4) F31{&

(B 0 2he (=15 54)
() 0.3k (=19 54
(&E3M6 L, IR, ERELE)
TR CHrd) 48R (LES k=1



3. 3 HWAERBIEILHMR

EREO-FHDSERNAREE LT, SR BAIh ARV T, 20
HEERINTALKOEY TH 3, ‘

(1) +$7 b v 5 v LR
A, WHIE
(00 8 (0255 1)
F3E (545 L, M, M)
(a) &ansL |
HER 500 kg oA X0 2371 =12} kg
NS 10 B ke x 195 ke=1. 250 B
mER 50 % -
Bi 8 1,250 Bx0.5 =625 B @

(b) A -
R 1000 .5 A x0. 255 4 =150 M
28 3 B x50 H=150 B

i {5 50 9% |

A 1B 150 Bx05 =315 B @

(c) ZEFEM
HEER 800 kg T A X0 255 4 =200 ke
HHIN 23 d B/ kg <200 ke=300 B
g 50 %
7718 300 Bx0.5 =400 B @

o, FEEEILIIHER O+Q+O=1L11 K

B. #K : :
73 o) B 2 R W, MEI9GH, HE1 G FFO0EHMH
o % 116124 0 116,/ i 1
£ OH O# 0%
i F R M LB X0, T = 8 G,/ #TA
| 8 Wix |98= 152 g
4E 2 Bl i 152 BAX 2 =304

—99—



T FEBHENBREY
' — 24 b i
I - R -
oI T
R R 75 R R

AR NR A R ER
il 1 b2
I By
Hr i

C. ##
—F 4 b R
MoF M mM

4E B M OB E
MO SR N K

RIS A R
#l ¥ £t
iy & B8
M 9

14=

152 Wi+ 19 =88 F
57 H 5 13)

2 [l

U 2 = 168K

b0kg /Wi X 1680 =060 kg
U kg X360 ke=10 100K
30%

19, 2008 x 0.3 =5, 160 ¥

14

100 g

3 la]

140 < 3 =300 [

% kg /IX 300 FI=1750 ke

188 7kg X 750 kg=11, 21508

449%
1L 2508 X0 4 =4 500 BB

BABIIE X 3T BUER. KOED Th b,
1,400 B-+5 760 B +4, 500 BW=11,660

(2) 7 vHIR

AL BFRIER
8400 o

(L. 31)

5 31 (&Moo L, M, ERXRFLL)

(a) £E5HM6 L

AR 500 kg, 5 A XL 5 J 4 =150 ke
LI EAS L0 kg X 150 kg=1. 500 B

i 5 28 509%

i LS00 B>y =3 7150 & @

(b) Al

FER U005 XS S A =1, 500 M
HUKZE 3 B/Mx L 500 =4, 500 B

DG E 50%

o £500 x5 =2.250 B @

~23--



(c) R S
dpER 800 kg A XS T =1, 200 (4
WRA AR /kex 1200 f=4 800 B
FEE 5% |

BB 4800 BxOS =240 B &)

o Ty BRI & B TIMO+ @+ ®=8, 0 B

B, % | -
IR SRBEML R, REO0EL MW SUERE
MBS LRS00 15
EOE R 1%
WA IEX0. 1 = 8 B/ W
8 B X 1058 = 805K
2RI S0EHX 2 =160 §A

EFAVERERREH 192
—F 30 HE R J0mH+ 197 =4 &
o H MM 54 H (150 H)

&R M OF BB 2 [l

iE R ORR 5 B B AFHX 2 = 88

SEMRCE A E ke /EEX 8 EH=480 ke

H 14 P WE kg xi8) kg=19, 600 B

i B = 9%
o S i 9, 600 B0, 3 =2880 ¥

HOERBK IAHEHRROMD TH 5,
§. 400 B+2 880 B=11, 2008

— 94—



¥4 M R

4. 1

4. 2

§. 2.1

Boom

AT0Y .y b OHNE. WABBES (PHREEKERATOWARM) &
P & 7 BRI Uy BMOIRA D RIS & oM B D BT R 7T 5
T ETh B, | o

CORKELT, 6 TG, BPRMUIBMB . 2 L ThAI 0 Hidk o @ H
FHlEhTwb, COFEREEROESNSHE-> TV 5,

— FEFHERB O @m |
() RERBHHB oo RS, B, HIMR, PGS B LT
% L T 8 D J 2t

(b)) FoRBFER - HFomH

M TEERE N PR 3]y oy

AR R o B —
{a) # b (WESS
(b) & ¥ (ds)

AFEY £ P ORBEE. Fig 1-1, 1 -2, 1-3WRIATVE,

%?f*t’aﬁ’%‘ﬁ@”“

i K B W
%?ﬁﬁmm . RRMERE LTED NS BIRE L TR EAATY 5,
M OMBIEXKOL Y IcHmEh 5,

1) 77 bvF v A1
MR MR N ET 5,
ChoDHBORF I VTR, ROKEHRL TiIrbh b,
(a) TR 77 5 0 3
(b) FERDIUEN & L TP
(¢) RULEBTROBE Rl

TERM BT R (0 E 4 B,



2) AT vHIK

TR AR 0B & T 5,

1.2, 7 FEMEHMOWITE W :
%%ﬁﬁ%mmmam&Lf,MTmm%%ﬂm#é

(a) # K &
() ”

{c) # 8 &
(d)  HEAEHA
(e) SPUMMTE
{1 B K ¥
(&) #H =]

(h)  PRALEHAE

CYAVIRED Y
(LT YY)y ;o 10
CAV ANV R ;100
(RY RvFed s AT )
(N7 hYF v )

(X7 bvFrA LT )
(LT V)
(R PV F A« ATV)

CHoDORMEBEBLUHMERLTOL Y TH D,

+ I |&E

v
S
L

i

N I

g

S Sw|E

(AT

B M g
(T boFroA s LTY)

B oW

N
o
+ Ofp

e
A
R

frok 1
G buF e A)

(&L 7 ¥)
B F
(&L T ¥)

R A
U7 b FvA s LT V)

sl i
.0m X 6. 0m>x 3 Hf

. 0m> §. 0m X 2 #
13.3mx 8 0m x 2 M
3.0mx 6 0m X 1 Hi

{.0mx § (mx 1%

1500 £ X 4K
1500 2 x 24

p= 1.0m Depth =2~3m

¢d=10m Deplh =3 ~5m

— 26—

[+]

L
.
SR

HE ey
7 S /A IR
B, Ay

K, L

B B

7 N

BR; Bk

17 S &

BeAR  RLATE

B ;o719 %F

B BERE
RCH®
R C#%



A, 3 SEIEHRA

AT VIR TR, ¥ LT ONRoe P VISR AT mENL, T Ok
BB Ry PEMASZ LT, BREFRERIEI 2L DObOTH S,
SORBEBROE D TH o

B EUT 4w P RERR e 5. 0mx 10mXx 3w b (AF =84 F)

4. 4 WADWIEETHE

1.4 1 HAFE

M EZ, WmikdE, KEWMEEZZSULAPVIGHRGEE. ADS4H0E
WMomoBFXMoAkREE L Tirbits,

W SEAI O K. HiKOBERT., BN SORARKEFY L EMbLE LT
KB TH B, :
LA Lo, Elickd 2RKEBETREANLTE T, DANOEKE L TORE
HesATR & L TR FREANENTH B,

k- T, COMR TR, i‘%‘]?iﬁ@@?&#ﬁ&[ﬁ&{%{v@“% AR X BKEOME R
HBONSERBIE TR EEH S, '
PRy R FrAE LCAT VIR THS S (0] OMB @K SH L 54,
ZLCIHADS A HowMc R me Lcibha,

LY hANCHEKE
EHWBE (ETo) @&, 233y YREAEBHHOEHEHICBIERY <
v T ARSI,
A A TRICRT, MBHEMETable AR o

POTENTIAL EVAPORANSPIRATION
JAN FEB MAR APR MAY JUN UL AUG SEP OCT NOV DEC TOTAL

Daily basis 45 5. 4604625854525 043 0546843 -

Monthly basis 140 151 186 186 180 62 161 155 129 140 134 133 1861

—97—



PR OR (B Torop) W RIETR® & M AEREIRE T o kMR

(Ke) 2BUTEKDOND,

CITHWAK o fitidy i, EFMM LM XD BT, EIT, JIE
AT 5K cflitd lrrigation and Drainge Paper 24 FAO' Io B W CEHWfEIc
LoBDENE, LLENRS KHBHIESOTRE Teroplil i3 @E Eiao
EToMeRLET 2,

CROP EAVAPOTRANSPIRATION (ET crop)

NOV DEC JAY FEB MAR APR AVE

BTo 6 43 46 54 60 62 50

ET crop 4.6 4.3 46 5.4 6.0 62510

HOT BB RAT I RENCH 2 DT Led BRAALTHET 2,
- T, AP VWHKEBRRO,MGRKD L,

v = 229w AXN
hoo Voo AR OAIKE (m? )

A s AFRCEE (Q0mx2im)
ETcrop; fF ¥ % 28R (E5. Onn/day )

n ;M8 B B %
C180H, tIAmS 4H)

ET
I,

v o= 0 vanxarx 180 = 360m®

1, 000



{L43 DASWIEEE O
HENAROERBIKDOE D> TDH b,

a) i o RGBS
b) XK 7 G A - S |

a) w il
fbidxo ks icltikahsd,

1) %7 b F v A HIK

i, ZLTlrybolEr., AR LENoEEsERL T
MR BRI S L CE R h g, MM, 2 L CRRSEREY A o
A, WMol MM d 52 ECRImE h 5,

2) LT VIR _
3BOEBE I riEOWENEHOTRREAARTEE LCHEIn s,
ibofiBdwo ks lciEx xS,

MBBERISOERFEME, DASXVMAREBERL (5 m/day) ¢ 5, &
DB LERRE, DANWIHABO 2{EOREL T 120m3  ( 360m?
X2) &% 5, '

1) w7 brvF v 1K

i b Z2 i T 20m X 20m

P2 X 3.5 m

£ A E 1:2.1

AT TR 6m X 6m

ok R = 2"“”;—@” X35 = 163 > 120 m®

2) LT UK

1R1 b, 2 1 Bt [5m X J0m

24 x 3.8 m

EE (T 1 :2.1

78 7l S 1T A 3mxitm

—92G -



Bk Bo= JEXIUEIXAE oy o oyses 790w,
2 . .
¢ KA | o
REHBWEE, X7 b rF v A OHBHATS S,
Ktz ko L H> i difgd 3,

PRESENT AND PLAN OF BIG POND

flem Prcseny — Pian -
Top Elevation EL 205, Sm~EL 211, Im- EL 211, 0m
Botiom Elevation | EL 208, Om~EL 209, 2m EL.ZGB.UIR
Depih ' Ldm~1L%m 3. Om
Side slope e b~ 1 30 A |
Volune 17, 000 nf | 3 000 ot
b) K HR

K\, LT Y HIXOBF KK TH S,
AFETRERO X YiIcdEEI N5,

~ PRESENT AND PLAX OF STANDARD SECTION FOR CANAL

Iienm Present ) Plan
Width (boltlom) 6.0 m 2.0 m
Width (topl _ 9.0 m 1.0 m
Depth | [, m | 30 m
Side stope l‘: 1.0 fd
o) K B

KB AT VHROBERE DK TH 5.,
AHETHIRD &5 LEEE N B,



PRESENT AND PLAN OF STANDARD AT LATERAL CANAL

llenm Present Plan
W'idt;‘(boltom) N 0,4 m §.3 m
Widih (lop) 2.5 m 2.3 m
DeplLh 0.5 m b5 m
Side slope P2t 1 2.0
Bottom slope - {2,000







5.

Fo® LA

1 W TH

$7m/1&b®I%I$M ﬁ@j%%&&&%1$@ijﬁf&b &mi
%m§<\mt&&mmﬁMI&méo

BT, P02y PTHOLD, BLUCP DA TBRERR - L
%@%ﬁ@hka@%&tf\ﬁnjICA¢OCPDuw%én CPDﬁﬁt

YE-RBVWTEHINTWS,

o T, Kfuﬁlﬁbﬁtf%ﬁml$ K THE L UEE AT THE
. Rt S EBEE S &La‘ HCPDHEETH LIS,

’gﬁ\%%mﬁ®@%1$ﬁ¢ﬁmm1$,m%z%msua:y&u—rz@'
b/, CPDIckbELaNnD,



5. 2 LTHIR

AF0 ey NTHOTHE. THRESHIEET 2 15 A, BLCHTRE,
HEMEAED 60 LT 5,
THTEIEIR. KR,

ATHOMITEE G, KICRTBEREEEL L THILINL,

1) M v i B i
ST TR N S, BIRE, SEHEFKDE L. S SR LBRILE
% EAATIIAED 2, '

2) LERBERE . |
L OREHEAEF D T I A8 T RREREE . LR Es =1

1 &7 5,

3) A EEE
BERIE LT, BRATOLELHTRIBIBATHRET T D b &
T 5,

4) AHBT &I EEO#RE
AN LR, XS0 vy P EHEORAREICFITLIEEH A
e RN WHEEIICER SN S,
BTEBBEITROL>IBEIND,

yv 7T r3 vy (11 L) o A
7 o F = ¥ (1 ) o B, M, BB

Ny kv XA (0.5m? ) o RN Bl BA A
RE o -3 — (3 t) SRR /5

Y4 vm—3— (12 t) - "

-y TNz ) -k IFY— - R L



Wom THERHN

6. 1 CHERE
TUHRE . WA IS0 B I MR, MO A O RS A K

LCHiote o
TR TEMRS LM ERE S, |
BT, BT, 10804 OF OB MMV, WL — M3 LR =5 292 [

&L,

6. 2 2EITHH

SHTHEI 25 000,000 B 5 b0 LEL SRS,
CLHARYIAE, B RE Tible 8 ~13KRT,



1 B4 o AR
(3 £ A B =t i 1 B3 EEGED)
IR i) (AN A 10 A | L.0nf/0. 4N /day X 10A 25 nf/day
” (7N F—99) t & 11 ton Bulldozer 221.9 of/day
#” (23w 7 k7) I & 0.5 ni Backhoe 206.5 nf/day
% 1 A 2D 1A 10nd /2.8 /day X LOA 35 i /day
24 Z N F) 5 A 10ni /0.2 A /dayx BA 250 i /day
oM L (7 F—1) 1 & 1} ton Bulldozer 499.8 of /day
B oA (527 —Ya~b)d 1 &1 1.2n Tractor shovel 295.4 nf/day
oL B (L3 ey) 1 & | 1iton Dusp truck L=500m | 187.4 nf/day
# OB Yy (7 F— ¥F) 1 A Il ton Bulldozer 378.0 rd/fday
” (IR —35—) | & 8-5ton roller 107.8 ni/day
AT VA )4 N 1) 5 A 1.0m/1. 0N fdayx BA 5 m/day
a v v k3T % Concrete mixer 1.5 nf/day
@ B o T o A | 1EBIIAX A I Ackit/day
” & T 5 2 A 0.5nf /1A X 2A | ni/day
” AL — TH 2 A 30.3nf /1A X 2A 60.6 m/day
” _7}['1 w 7 T8 N 10.0mf /A 2A 20 nt/day
” 40 I H 10 A 0. 0nf /LA X TOAN 100 nf fday
” 7z v AT 2 A 10.0m/IAX 2A 20 m/day -

— 26—




o iH & A 1 & U
‘ - A5 £ ; S BAE -
049 R E 78
TEE
ﬁ'a'é'u}?ﬁf

=
e /]

C/p) - AR S .._.__"‘—.-_v..

ZET T e W I
7).

-Pon&{’

T TYRES: -

e ol %

\%% e R lﬁ/ﬂsz re 9 v
e e ] I " 7/76— sl B es T Rty

o Fmezed L O RN S L S _
& R A = )
T R B = > T S e e
mm:ﬁt@ - ;

S 4 — ) cr
Poomel e

faZ ’

i e - KS 24 ctp _i R . R U
I, /\047 57 1
S P Sy IR M
T T B - T TFE /:?ﬁ—”““ - - T B
e . ' ‘I AT _F#@f%*i . . o
yIASESEL o o 7. W] ”‘?’ B UG RS NI B S IR
F O —_ e — —_— - (//) o~ f%_’ . I R B — U - _ e
' //‘?-é’}_jﬁfgg/gz ,,,,,,,,
: ) 8y _ e _
T@i% //7 h"{t?"\??@fi. SIE
L 3 Tramt o o - - -
& & (oS W b2 =
NG T S U LAY SO NSV S e e l'/fJ = Axrd
.......... — - - e e e e tnan e -//6 y &3-3_/7] b I I ¢ - [ S S, _
/ ey /{/ 139 rz7|
- ———— L LR

2SS D2 I TR e

o V;J:n:s‘f,

—37 —38—






o T i LA | T (B) il #
S wl= S .
1. BTy
p1N¢by%+4ﬁR
1-1-1 Jt[EE &R M T
N #® K & 3 B 120, 600
) HE NS M d% { ~ 12, 000
oMok M (L5 k2) i 36, 060
1) BBl e 1k 13, 000
5 B OB & ! 93, 000
§) P B B % [ 23, 000
1-1-2 /DEEFE B LY
1y B& & [ 19, 000
) BmeaH 18~ 236, 900
1-1-3 A OHIKEE T8
KB (32,000n) [ 625, 000
) Wy TA (160l L7 i, 196, 000
) Wy A7 (1 500n) 4 il 54, 000
7 8l 157,000 | (1)
-2 A 7 vl K
[-2-1 JLR8 % 678 gk T8
% K & 7 {14, 000
2 HE W g R | 12, 000
N oK MW (15 k) 2 i 13, 000
0 R IV 36, 000
5 Jt i I~ 1,000
[-2-2 AW A2y T
Nk ¥ 860 m 826, 900
0 MR (F- b, TR 1ot 141, 000
DM M (760 nd) 6 ith 146, 000
VI ) i 3128 m PL000
[=2-3 ST 5O By i o
AT 2oy A G id0s) 3 = 63, 400
7h 2| . 660,000 | (2)




S S (&
T T YRR | DT () fi #
2. WEILY R 683, 000 [(3)=1{1+ (2] x20%
¥ 4,100, 890 [()=(D) -+ (2) + (3)
. J fin Bk £10, 000 | (5)= () x10.0%
& gt L5100, 000 | (6} = (4) -+ (5)
Hi . = s R 225, 000 | {1)= (6) x5 0%
N L & O < 1 47350086 | (8= (6) + (1)
FoL P s =1 25 006, 000

L. I — R 1 Babl= 5 20219 (19887F104D)



APPENDIX

TABLES

FIGURES

DRAWINGS






TABLES






No.

2-1

2"2; 3

2-4

2-5

4-1

4-2

7-1
1-2

10
[1
12
13

TABLES LIST

Tiile

OB SERVATION PERIOD OF METEOROLOGICAL DATA
MONTHLY AND ANNUAL RAINFALL (RID IN PAK«THONG CHAL)
MONTHLY AND ANN UAL RAINFALL_(CPD +« MUANG 7 PAK-THONG-CHAI)

MONTHLY AND ANNUAIL RAINY DAYS FOR THE PERIOD
1951-1980 (NAKHON RA'I‘HASIMA) _ _

'MONTHLY AND ANNUAL RAINFALL FOR THE PER[OD

1951-1980 (NAKIION RATCHASIMA)

CLIMATOLOGICAL DATA FOR THE PERIOD
1956-1985 (NAKIION RATCHASIMA)

CALCULA'I IO"J OF EVAPORANSPIRATION BY MODIFIED PEWMAN
WETHOD

COMPARISON OF ETo

SUITABILITY OF SOIL FOR BANKING AND FOUNDATION
WATER QUALITY CLASSIFICATION ‘

EXISTiNG CONDITION OF FARMING ON PAK-THONG-CHAI
EXISTING CONDITION OF FARMING ON MUANG

BILL OF QUAN’IITIES_

LIST OF LABOUR WAGES

LIST OF MATERIAL COST

LIST OF COST

LIST OF UNIT COST BY USING CONSTRUCTION EQUIPMENTS
HOURLY PRODUCTION

—d5-






Table — |

X

O&JuRVNfIOIJ PERICD CF RATTFALL (DATLIS
STATICNR PAZIOD (¥R
CFD Myeng 1985.7 ~- 1988.7 .
GPD Fak Thong Chad. 19857 ~~ 1987.12 {1987.1 -7 HNon)

MDHC Ixora 1987.1 — 19€8.8

MDFCr Meteorological Devariment Ministry of Com amunications

OBSERVATICH PERICD OF AVERAGE TEHPERATURE (DATLY)

STATICN PERIOD (YZAR)
CPD Mpang 1985.56 —= 1986.7
CPD Pak Thong Chai 1685.6 -~ 1GEE.1

OBSERAVATION PE 10D _OF AVERAGE TERTIRATURE (MORLHLY )

STATIOHN FZRIOD (YEAl
X T *
HDMC Horat 1958.1 = 1988.8 {(1943-1957 ave.)




Table z -1
AMOVTHLY. AVD AUAL  RAINEAL. (1977 ~ 1 FEE)

Station IO - LOM EHRA HLOGE Pk@eci‘
Ié’krga‘f.am Seele g f=113 7#0,&& CL[.',.

TEAR TN | FE8 MAF?!*‘H? ’MAY!TU’JSWL!AUGF SEP locT [NV 2T |aam

/’?77: N B R I@S*/éfé’ &32 /373'/777 353///7\5“ 6| afl R

/?78 00§ 1785 00'385‘/283 00 /3#’7 /?é gz78 a0 77 0.0

/?79’ 20 8% 20 3 [$7.7 /22‘/ /c.md $77 7.6 27/6 u\fé 00‘; @.@;; 77,

/‘?805‘ 2.0 e _/3_23,@'_7/‘//0)0 /a;:'r' 0. %! /5@?1\,?07722\5“6 /éd’ 001/24

/%’/5 005 03|82 ien’ /,57\& 28 4’/470 380080 885 182/} 0 oi 87
/%’é‘ &70 0O 72 7??/082‘ ;{58 25 /mé q\,@/ 54? 1.0 0080

/9’33 P 0 167 87/ w226 ,z«:c;’» gays A /7;'6"24?3 /010 &4 2/9’0
175% _a-é:é&-o 7211002108, 5&01//? ,. 7 én/.sas* g//‘ 500 50 289
1988522 0o| 22 2613|378 279 /\fc?qL SHP | /5%2 2IEEL 377 2P s

/786 9—_-5_’ 00| 03 |208p7e «Siﬂ&é /22, 71/23{/1/370?’;0 Q@ rer

/78700 091 7. 2?0‘//3’7 728 3 1 A 23?6! 0202 02| s

/958 a.f—’@/a.?!&a?’ 8/0&»64'/205 e/ — L = — -

|rotal | <6.8) 884 Z$&3§//iﬁ-¢§/§374‘§325./;/35“451:’//4’3275}830?\3@/85‘:‘\'7J’a’ﬁo 3,4 /a;t\tg-i;

Ave | &7 &1 zz.?i 7.3 i/mé%{f&.g;%//2.55/&9.312/&0//3./ B oS




LY 4
L AKND ANUAL KAINSLL (/98 — 988

Statiorn . CLD /V/uamg

YEAR

JAN

FES

MAR

ARR |Mav

TUN | UL

Atle

aCT | bl

AL L

/987
/588

NGz
/986 |.

4

2.0

26

$7:2

)

725

i

3

EO

&S

SO
22215931

BOS I 3]
ST 08,0

1160

$zo
A,

oS

EE0| 0.

220

89/4°

£70.:S
202
§30.0

Total

Al

IZVASEF Ry

grlo19328

SoAs

7700

SBFA

A

25745

Ave,

3.8 . 8

£3./1/03.2

284.7

/éi’-?’ 28 2

F1D. o

~ Table 2-3
MONTHL
| MOMTHUYT AND ANWUAL RONEBLL. (/785 - /287)
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Tab

le 2-4 MONTHLY AND ANNUAL RAINY DAYS FOR THE PERTOD 1951 - 1960

station ..Nakhon Ratchasima Index Station ,.h.s........
YEAR | JAN | TEB | MAR | APR | MAY | JUN | JUL |AUG { SEP | OCT | NOV | DEC | ANNUAL
1wt l v o2 T 707 20\ oas tag L 18 4 b T _a23,
1952 0 z.113 T .20 13 12 |19 r‘ 6 | t9 21 0 123
19530 s | 9l 1l 6l 22| 17| 20 [12 ] 2l 3] 6 1| 139
s | b | 2 | 3] sloas|e| 8 | 19| 8 o | 1 o
19851 o | 1 g | 8. o1 | 2 17 1919 v L7l vy e
1956 ol u| 8 13 9 1 13 ] 19 19 18 |3 o | 117
B S S R A S e 0 B R B
1958 ! L ] bopo13 | g ab f2e | 184 16 L I A
1959 o s 8 7| 18 9 | 22 | 15 21 | 10 s | 2] w9
SN I I N RER FRER RRT IR L RTS8 B2 O 12
1961 ol 3| 9 rlw | el 3w ol el 2| ol 116
1962 __)_1 B '__d -5 .1_3 1'? 1h 16 i9_ 2 12 “1 ]2 121-'
1963 0 0 7 10 11 i5 19 20 | 21 19 8 0 130
wek | o | 1 | s 7 hoe2 | 1o 19 e | an o | s | i | 120
1965 o 7 7 g | 20| 1270w [ | 21| 12 L 0 12;23“.
EC T T I I 20 S B AV (T T N SO M T R BT
1967 0 1 b b | a3 k| s f 12' 22 8 k 0 | 10h
1968 ‘? 3 7T 9| 19} 17 13 12 21| 9| o | o] 1
96s. | 61 o | s | stz || as e 20| w| 2 | ol 119
W 3| 0 L 10 W8 o6 | a8 | 7| 18 12 |3 | 9.} 12
(A T I U N T 7hoar | 1l 6 | Tt 0| o 2 | 109 |:
1972 0. 3 3 12} 6] 23] n 1h 22 | 13 8 3| 18
w13 | o | 1"_ Sy 708 v2 s |13 a2 { 7] o | 11h
wik | 1] 3 | 9 | 10 iz s | o bs | 20| sl 5] a4 e
wis ] s 2 0| e e e T ey s | s ] 2 m{é‘a )
19961 o] 11 9 61 17| 1 6 | 26 | e U L u ] o ] 129 |
1977 | © o] 3 61 100 10| 16 |20 | 171 7| 21 171 ‘o2
1998 | o] L | & 1w ] 161 1019 [ b ] sl 3 o] b
1979 _70"__1 2 1 o io_ __ii_;‘ '7293'_ ol T s | A o] ew
1980 1 o | 3| 6 st au ) 8] 1 b2 Jeol s s ) o] 113
AeRaGE | 1,20 2.9 6.1 7.91 15,971 15,00 15.6 116.5 | 19.57 12,1 | 3.8 0.9§ 117.h
L ]
Remark - - = lo Report
_ X = Missing

- :&g,mz by /%}WF/LT D SMIUAL_FINEALL. oF THAILAD
o~ FERR RERIOD

HETEORL OHAL. LEIRTHEN..
ISRy & Capmiicar s,




Table ~&  MONTHLY AND ANNUAL RAINFALL FOR THE PERIOD 1951 - 1980

station .ee Naknon Ratahasima ( KornT) Flevation of station above MSL..\07..Meters

Inde)t Stati()n hoa » -l:-3-1- s Ha ight of raingauge Py '1'1'0.0' Arvv e aa v "

Dttude <o 28, : (Above MsL .... 8800 | .. Meters)

2% 0
Igngitude-..1.qa-..Se...'.....-_ .

e 1

gm JAN | FEB | MAR | APR [MAY | JUN | JUL | AUG | 3EP| OCT | NOV | DEC | ANNUAL

]

1951 g.i} 0.8 79.9 30.hj232.2} 81.34223.91 CLE.7/25L.01293.6) 7.2} 0.0 1367.4
1952 | 0.0] 1.6 ] 91.51 30.6]32k.3) 99.0] 75.91 1ho 6l 111,80 311.L)  0.6] 0.0 1193.3
1953,_*”27 107.3 [ 125.0] 25.5[132.51 §1.3|198.9| 97.7/L00.0|125.3| 27.0f 0.7] 1332.9

1950 |28.2 | 82.5 ] $h.3| 60.8)237.2) €2.91131.7} 186.71255.5] 70.h} 0.0] 1.3} 1191.5

955 | 0.0[18.8 | 20.71k5.3]106.6]2k2.0)121.7| 58.6] 306.8] 57.5(174.3] 0.5 | 1302,
1956 | 0.018.2 | 63,5/103.6]150,3[156.7(263,21 159.7,165.7,156.0} . 3.9] 0.0 1200.
1957 | 0.0 | u3.2 | 1.8 .82.8) 93.6] 58.61197.k| vo.7)2k0.9/209.8] 3.9| 0.0 1098.9]"
958 | 6.6 16.9 | 13.1) 75Ul 96,9\ 119.5p167.2} 2.3 32 0l 20,3 091 0.0 | 122
1959 | 0.0, 27.1 ] 29.7| 72.0] 91.1[106.0[152.1 | 110.5865.9|235.2| 7.1 3.5] 1400.2,

[a-- BN o)

1960 | 0.0| 0.1 ] 65.3f L2.o| 53.51101.h]100.7) 97.9|2k2.7|205.7) 2u.8] 0.0 | 1032.1

1961 | 0,0 9.9 87.2] 81.2|222.8] 95.2] 71.3)- k6.8l 127.6]206.6 | 0.8] 0.0
1962 | 2.5] 0.0 | '23.31100.2|143.2]107.5|15k. | 173.7] 3334 205.8] 37.0] 12.9 | 1353.9
| 1358.L

1963 | 0.0| 0.0 |123.3[159.0l108.7) 96.3118.1 | 161.0]263.8{219.6| 91.6
ol | 0.0] 3.7] 26.2| 34.3]319.0] 69.2(163.11 101.0{257.51227.3} 30.0] 0.1 | azyr.u|
1965 1 0.0 9h.7| 26,3 93.7197.7) 152 67,1 192.3|251.9) 23] 16.8] 0.0 | 1078.0)
1965 | 0.1 186.5 | 6s.9] 61.7(m3.n| s0.5{191.2| 155.7]2e6.00123.5] 11.9] 14t 1m7.6
1967 | 0.01 0.3] 2.7 95.6|180.9]135.5] s6.4] 110.0{162.2] e1.2| 6501 0.0] g20.4

85.7|175.9]146.8]112.8] 17h.0{2k2.7 36.3] 0.0] 0.0 1086.0

19&8“ 1.0 b5.91 3h.5| t

1969 {221 0.0! 33| 2b.v|ii7.2)ze3.9) €3] g9.1)300.62010) 20,91 0.0 | 1125.6
1970 | 1.5 0.0f 50.6] u6.1[187.1[123.4] 92.7] 157.7l231.0| 89.2] 2.7|33.8 | 1015.8

wn o} vl 9.81 0.2 87.8 ?_‘3-5 211.91 92.7) 122.31262.2 62.1; 0.0 6.51 1020.8} ' _
1972} 0.01 5.3 | 7h.L1h7.9] 31.6{185.9 50.k|  56.51425.51192.7] 60.L| 16.7 | 12h7.3}
1973 | 0.0] 1.8 3.2|120.1] to.0|162.4]106.2] 7.0 269.0] 77.9| 15.4] 0.0] 960.3
191 | 6.615h.2 | 139.1] so.7{182.5] 7h.30010.9] 1ee.elest 9jeer.olinig | 0 ] 1312.0
1975 |16.1 | 0.3 20.6] 17.2|16v.4[121.5]199.4] e2.uizet.1]129.7] 10| 9.7 1ok
1976 | 0.0130.6| 62.3] 21.2[100.5] L3.Ljie6.7) thilol217.2l236.2] 7] 0.0 9BB.2
wit |00 00| 227l Bs.2| 76.5] eu.s| e6ro) 209.6]18625 63.8] 3i0f e | etz
1998 | 0.0 [U5.6 | 265 29.6(111.6] 62.0] to.6] 76.1]199.3] 89.1] 30.5| 0.0 | 759.3

1979 { 0.0] 6.7| 0.0l 51.0] 99.9| 86.1{ 57.8| 62.2|229.5] u6.L| 1.1[ o0.0| 6Gu2.7k
1980 1 0.0] 6.0 82.8] 29.8J196.6]251.0]161.1] 166.11282.9]/115.1{ 23.6] 0.0] 1315.5

[ SUpEN

wenee | 3.5 122.9 | 95.2] 70.00157.6[116.2[131.0] 126.9(263.31157.7] 30.0| 3.t} 1137.4

FARRE | 28,2 1107.3 139.11159.0} 32L. 3251 \ulea3.2] 289,60565.91 311.uf111.91 33.8 | 1h00.2

TEAR

195k 11953 1 1970 11963 {1952 [1980 |1956 { 1977 (1959 {1952 | 197L} 1970 | 1959

Remark @ - = No Report

X = Missing



blo 3 . CLTNATOLOGICAL DATA FOR THE PERIOD 1996 ~ 1989

Station  wwiox rarcasta (Karal)  Elevation of statlon above MSL _ 187 metery

g . loleght ef barometer above MSL 188 meters

Index Station 1’8:31 ' Heignt of thermometer above ground 12 meters

Latituds 1458 N, Height of wind vane abovse ground 1150  maters
2

Longitude 102° o5 & Hsight of raingauge : .00  meters

Jan | ¥eb .| Mar | Apr | May|Jun | Jul | Aug | Sep | Oct |lov | Dec | Yoar

+ =

Pregsure (1000 o 900 sba.) :
ttean 15,00 | 11,73 | 40,08 | 0A.50| 07,06 | 05,10 | 05,14 | 06,14 07.7% | 10,73 | 13,46 | 14,20 ©9.65

Ext, dax, 27,05 ] 24,58 | 23,88 | 2006 15,78 | 13,86 | 1M.86 | 13,36 | 15,26 | 19,70 | 23,10 | b2 | 27.06
oxt, Min, 03,01 | 00,66 1 00,85 | 98,05 99,22 | 97,26 | 97.38 | 97.26 | 98,98 | o1.88 | 03,68 | 03.58 | ‘97,28
tean daily range 5,877 6.8 ] 6.0 S.A81 keS| b3S | L2911 .48 ‘68 78| M8 | 5.3 $.10

e mperature {°C)

Lean 23,01 25,9 | 28,3 29,2 23.5 8.2 22,7 | 04 2be7 26,0 24,4 22.7 26,5
Neen tox, X7 33.5 756.0 36.5' 35.1 4.1 33.4 33.0 34.9 30,8 29,7 29.5 _32.9
l'esn liin, 16,3 19,7 22,2 23.8 24,2 24,1 23,7 | 23,6 23,2 22.4 19,9 1.9 24,7
Bt Hex. 37.8 0.6 A2.3 42,7 ki, % 40.1 40,0 23,1 28,0 35,3 35.3 25,8 2.7
xt. Min, 6.7 A4 | 1.6 6.9 20,7 21,2 21.1 20,5 19,7 ¢+ 46,2 9,1 6.2 6.2

telative Humidity (3

Hean £5.8 | 63.6 | 62.8 66,81 4] Wb B8] 70 82,51 805 5.3 | 67.6 72.2

Baan lax, 87,5 85,3 BA,B 86,1 0.3 90,0 90.5 N3 F? 93.3 1.2 89,1 89,6
tean Min, 41,71 L0222 | 38,3 43,4 52,3 | 58,0 55,72 { 578 63.2| 62,01 55,6 | 47,3 51.0
Pxt, {n, 22,0 14,0 | 2.0 19,0 3.0 23,0 35.0 | 5.0 41,0 ). 3.0 27.0 | z0,0 12,0

Dew_Point (°c)

Nesn bl | 9.7 | 217) 2z | 29| 27| 22 | 32| 2| 190 | 6. 20.6

fveporation {mm.)

l'ean - Pan 149,6 | 130,7 | 190,8 | 192,14 176.1 | 170.9 | 88,1 | 58,2 1.5 | 133.7 | 130,08 7| 137,72 1879,2
Cloudiness{0-10)
llean 5.4 4,2 b5 5.5 7.1 7.9 83| 8.3 8.4 1] 6.5 5,9 3.9 6.4

iSunshine Duration(hr.)

Yean 283,0 | 2835 | 269,0 | 245,01 24,5 [ 207.2 | 19%.2 | 185,54 | 165.1 | 225,1 | 257.8 | 2m.0 | 27,8
Visibility (km.) '

0700 L.S.T. 3.3] 3] sa Lyl 73l g0 89 a9 250 621 x99l 3,7 5,9
tiean 6,2 5.4 Sed 6.7 Q.1 1041 40,0 9.8 9,4 9.1 4,3 7.2 B4

Yind (knots)

Preveiling wind ¥e- 1] sy sw s 59 SY Su ¥ ¥ | K 1 -
Hezn wind speed 1,7 1,4 2,0 2.0 2,0 2.6 2.7 2.7 1,7 2.0 2.2 2.1 -
Pax, vind speed 26 RNUE 150 S7 {82 SY (A8 NY |50 S5% [ S8 S¢ {416 35 SE°|33S, |S4SE|khaHaoHe | 58 SH
L]
Rainfall (mm.,)
lecn 4,8 | 22,7 | A3.9 68,3 | 5.2 | 111.6 | 132,6 [ 130,46 ] 2615 | 155.4 | 30.0 3,6 | 1108,7
tiean rainy days 1.0 2.9 5.6 ‘8.0 | 5.4 1 ka1 | 95,4 | 164 19.7 | 2.3 4,0 0.9 15,7
Greetest in 2% hry .2 | 597 | 97.3 .81 7.8 | 148 |0h.1 | 72,3 1 83,7 | 1%6.0 | oh.3 1 zo.6 1435,7
bay/Yeer 25/83 | 23065 | 10474 873 | w6 | 2269 |10/ | ezfex | 12/68 | 5/ | 6/av | 30 y2/68
Mumber of days with : '
Haze 1 28,8 | 27,5 | 29,4 23.6 6.4 0.9 0.1 0,2 1at 6.0 | 13,3 | 24,4 161.1
Fog . 0.5 0.8 0.6 1l 01| 00 ] 0] 0.1 05| o8] 07| o5 4,6
Hail . : 00| o0 0,1 0,0 0.0 0.0 | 0,0 0.0 0.0 0.0 0,0 0.0 0.4
Thunderstora 0,3 2,3 Teh 44,3 17.0 9.1 9.9 8.3 3.4 7.8 1.0 0.0 50.8
Squall 0,0 0.0 0,0 0,1 0.1 0.0 0.0 0,1 0.0 6,0 0.0 0,0 0.3
RemB.I"C H * 1, Sanshine Duvetion . 1957 ~ 1969
2. Evaporation - 1964 ~ 1965 A

- Original by CLIMATOLDGICAL,  DATA o THAI MM.D JO-TEAR RECIO

METEOROLOGICAL. [REPARTIET. MMISTRE 47 Coman1cATIoN
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Table S -

JSuicabilizy or soil for banking and foundation -

S Oy Derme— Surtabili- | Adyusument
Sy~ Sultakilicy T ) ' ! ) . . . ?
ol for bankin Compaction densicy pability | <y fov {er perme-—
o) a g ™~ “ 0
&3 A {z/m') | ca/sec. founcation | abilicy
Very good s Cood ©f 2 a0 ~ Cuc off
; . R ~2 .
ca used for pervious by traczoc, Tubber .16 - * 10 Coad wall re-
zana of bank or dam tired roller, rteel . cuirad
"7 |vneel roller
W ) : 2
Good . Good - 1.3¢ ~ i Cuc off
o used for pervious oy “tractor, ruhoer —; 60 >t Caad wall re—
zone of hank or dam vireé¢ roller, steel ) ; quired
wheelﬁfcller ’
TaLrx Goog - Toe trencn
. 3 N . N [ | —~ . N
- nac so sultable as by close management, by| 1.92 v i0 Soad Teguired
4 R . ) s Ny . \ —& .
) impervious zone, dut | rubber tired roller, I.18 “ L0 needless
used for impervieus sheezs {ood roller etc.
core or blanket
Jarely fair Fair 1o * Good ‘mad)
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Low Mediwm - High Very High

SII Low sodium water can be used for irrigation jn almast (‘.i Low salinity water can be used for irrigation with most
all soils with Tittle danger of the development of crops on most soils with little likelihood, that soil
harmful levels of exchangeable sodium. However, salinity will develop. Some leaching is reguired but
sadium sensitive crops such as stoaefruit trees this accurs under normal dirrigation practices, except
and avecades may accumulate injurious concentra- in soils of extremely low permeability,
tions of sodium.

Mediym waler will present am appreciable sodium hazard CZ Medium salinity water can be used if a moderate amount

Sz in fine textured soils having high cation exchanga of leaching occurs, Plants with moderate salt tolerance
capacity, especially under low leaching conditions can be grown in most cases without special practices
unless gypsum is present in the soil, This water may for salinity control.
be used on coarse textured or organic fo0ils with qood - .
permeabitity. }

S3 High sodivm water may produce harmful levels-of Ca High salinity water cannot be ysed on soils with
exchangeable sodium in most soils, and will restricted drainzge, even with adequate drainage,
require special soils management; qood drainage, - special treatment for salinity contral amay be
high leaching, and organic matter conditions. required, and plants with good salt tolerance
Gypsiferous soils may not develop harmful levels should be selected.
of zachangeable sodium from such waters. Chemical
amendments may be required for replacement of
exchangeable sodfwu, except that amendments may
not be feasible in the case of waters of very
high salinity. ) i -

54 \'ery,high..soﬁim.wa'ter is generally unsatisfactory - (1‘ Yery high salinity water Is not suitable for irrigation
for {rrigstion prupotes, except at low and perhaps ' under ordfnary conditions, ‘but may be used accasionally

“medium $a]fRity whare the solution of calcium from under very special cercumstances. The soils must be

the sail or used of-gypsum or other amendments may make permeabie, drainsge condition must be adequate, irrigst?

the use of these waters feasible. water sust be applied In excess ta provide consiershble
o leaching 2nd very salt-tolerance ¢rops should be selects
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Table 4 .

LIST OF LABOUR WAGES ({as Nokorn Ratchasima)

Cost (Baht)

No. Item

1. Common Labour 70
2. Foreman. earth work L8p
3. Foreman, concrete work 215
4. Foreman, other civil work 215
5. Porenan, mechanical work 215
6. Foreman. Electrical work 215
7. Foreman. steel work 180
8. Technician. capernter 180
g. Technician. Electrician 180
10. Technician., steel worker 180
i1, Technician, form worker 180
L2, Technician. concrete worker 180
13. Technician. mechanical 180
i4. Technician, mason 180
15. Operator. bulldozer 1840
16. Operator, hackhoe 180
I Operator. loader 180
18. Uperator. tamping roller 180
8. Operator. other fight equi paent 145
20. Driver, dump truck 145
21. Driver. truck 145
22. Driver, 1ight vehicles 120
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Table, /&7 Unit Cost of Materials (1)

Aug. 1988
[ tem Unit Cost Remarks
{Baht)
Ageregate
{(a) Sand nf 150
(b} Gravel id 250 5~ 20 n/m
{c) Boulder nf 250 40~ 150 n/n
(d) Laterite nf 150
Timber Hard ¥ood
(a) 1"x1" m 8.000
by 1"x2" ni &.000
(e} 1 1/2"x3" o 8.000
(d) L L/2"x4” o 8.000
(e) 1 1/2"x%" nf 8,000
(f) 1 1/2"xs6" nf 8.000
(g) 2"x2" nf 8.000
(h) 2"x4" rf £.000
(i) 2"xe" of 2.000
(i) 2"x8” nf 8,000
(k) 2"x10" of 8,000
(13 3"x3” nf £.000
(m) 4"x4" rd 8,000
{n) §"x4" i 8.400
(o) B"xX8" e 2,400
(p) 8"x8" nd 8,400
Steel Reinforcement
(a) D 12 n/m |t
() D 16 a/n. [
(¢} D 20 n/m 1t | 13,500
(d D 25 m/m t
(e} D 28 m/m t
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Tabte, /C? Unit Cost of Materials (2)
No. [ tem Unit C ost R emarks
(Baht)
4 Stee! Round Bar
(a) ¢ 6 n/m t
b ¢ 9n/m t
{cy ¢ 12 n/m t 13,000
(d) ¢ 15 m/m t
() ¢ 19 a/m t
) & 25 m/m t
5 YWire for biding steel bar No.18 kg 20
5 Nail . Bolt . Nut kg 40
7 Cement {l bag= 50 kg)
Portiand Cement bag 85
3 Fuel _
{a) Gasoline lit 9.10
{(b) Diesoline 1it 5.50
9 Concrete Block {(400x 200 x 70) pec 3.00
#” (400x 200 x100) pec 4.50
10 RC Pipe
(a) ¢ 501,000 pec 50
(b)Y ¢ 200x L.,000 pec 60
{(¢) ¢ 300x1.000 pec 85
(d) ¢  400x1.000 pec 100
(e} ¢ 800X 1,000 pec 430
{fY ¢ . 800x1L.000 pec 500
{(g) ¢ L.000x1i.000 pec 1,000
(hy ¢ 1.,200x1.000 pec 1.200
(i) ¢ 1.000x 400 pec 250
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Table, /& Unit Cost of Materials (3)
No. I tem Unlt Coslt R emarks
(Baht)
11 PVC PIPE (TIS 17-2523 CLASS TV)
(a) /2" stick b9
(b) s/4" stick 72
(¢) 17 stick 114
d) 11/2" stieck 191
(e) 2" stick 293
(£ 21/2" stick 482
(¢ 37 stick 673
(hy 4" stick 1.083
12 Steel Pipe (GSP . L= 6.00 m)
t/e" pe 133 Not including
3/4" pc 171 Transportation
I pc 250 I TRIP = 2.800
11/ pe 320 (13 Ton)
I/en pe 367
2" pe 521
2 1/ pe 870
3" pc 875
pe 1.272
5" ne 1,800
i pe 2,400
13 ELBO¥ Pipe (inch)
/2] 3/4 Lyri/40 0/ 2 (2 1/% 3 4 5
45° 4 10 11 16 24 32 48 98 145 260 755
90° 3 i0 L7 27 32 48 89 130 | 228 | 655
14 4§ T -~ Bar Pipe (inch)
ve| sl o jiuduiug 2 |ewd 3] 4] s |
90° | 16 |20 | 34 | 54 | 64 | 98 |170 | 260 | 458]1.310
th | Cross Pipe {inch)
/21 3/4 Upr /40 /9 2 121/9 8 4 5
90° 24 30 91 8t 96 144 | 255 390 | 684 | 1.969
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Table, /> Unit Cost of Materials (4)
No, Item Unit Cost Remarks
{Baht)
15 YALYE
(1)  GATE VALVE (150 LB.)
2" pe 1.365
1 1/2" pe 360
P1/4" pe 640
1" pe 445
3/4" pe 325
/2" pe 225
3/8" pe 200
(2) GCATE YALVE (125 LB.)
4" pe 4,250
3" pe 1.820
2 /2 be p.250
2" pc 720
i 1/2" pe 490
1 1/4" pe 375
1" pc 275
3/4" pe 195
(3) CHECK VALYE (126 LB.) )
4" pe 4,750
3" pe 2.000
2" pc 940
11/2° pcC 640
(4) CHECK YALVE (150 LB.)
o pe 295
(5) GLOBE VALVE (150 LB.) _
2" pc 1,150
3/4” pc 245
“(8) GLOBE VALVE (125 LB.) ’
2 /2" pc 2.575
27 pe 1.450
Poi/4n pe 650
NS pe 150
3/4;‘7 pe

370
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Materials (5)

Table]/p Unit Cost of

No. I tem Unit Cost Remarks
(Baht)
17 ¥ater Tank (V =1.500 liter) pec 3.500
18 Girass (Yah-ka) (200 1,200) pec 3
19 Calvanized iron sheet pac 100
(665x2.130 t =0.2n/m)
20 Hand Pump {inctude pipe) pec 1,200
21, Flat sheet {1.20m x2.40m) pee 130
22 Yire Hesh 1/2" (45m > 0.9m) pee 530
23 Fence Contrete Pole
(1) Concrete Pole pec 990
(2) Yire 30m 110 WK
24 Gate pec 15.000
25 Sling
(1) 3.0 n/m 200m 600
(2) 4.5 nfw 200m 300
28 Pull clamping pec 15
21 Clamping pec 5
28 Nylon Mesh Sheet (20m X 1 m) pec 70
29 Coupling 1" pec 20

— 106 —




Tabte//  LIST OF UNIT COST

10

No. e Unit - Uint COST(Baht)
1 Excavation by Manpower
Sand nf 23
Common Soll it 395
Gravel nt 48
2 Haulling by Manpower
= 20m nf 25
= 40m o 33
= §0m nf 37.5
= §0m nf 42.8
L= [00m ut 50
L= 120m ni 59
3 Compacting
3-1 Compacting by Manpower 11 26.25
3-2 Compacting by Compactor nf 17.50
4 Smoothing of face excavated of
- filled up by Manpover o 1.4
5 Concrete + Labour
5-1 Plain concrete i 1.250
5-2 Lean concrete nt - 1,000
5-3 Lining concrete i 1.3060
6 Morter (C:S5=1:3)+ Labour ot 1.000
7 Yooden form of concrete by Manpower nf 415
] Processing and assembilng of ton 17.320
steel bar + Labour
9 Yooden scaffoiding by Manpower it 300
Draiage by pump -+ Labour day 329
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No. llen Unit Ulnt COST(Baht)
1l Smoothing face of concrete nt 1.25
by Manpower
12 Curing for concrete by Manpower of 4.490
13 Installation of concrete m 170
" block + Labour
14 Roofing Grass + Labour nt 70.5
15 Roofing iron sheet + Labour nf 1225
18 Yooden structure for house o 19,020
+ Labour
17 Installtion of fence by Manpower m b7.5
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Table, /2

LIST OF UNIT COST BY USING CONSTRUCTION EQUIPMENTS

Unit COST (Baht)

No. | ten C Unit
. CPD Contractor
£g-1 Excavation by Bull-dozer (ilton)
Sand ol 1.4 17.%
Common soll i 13.6 21.1
Gravel and weathered rock of 19.4 30.2
EQ-2 Excavation by Bull-dozer (21ton)
Sand _ ot 15.9 20.0
Common soil t 12.0 23.9
Gravel and weathered rock il 27.0 34.0
EQ-3 Excavation by Back-hoe Shovel {0.55nd)
Sand nt 11.4 17.1
Common soil nf i5.2 22.8
Gravel and weathered rock “ 18.2 27.4
EQ-4 Loading by Tractor Shovel
Sand ol 17.6 22.2
Common soil nt 23.5 29.8
Gravel and weathered rock or 28.2 35.5
EQ-5 Hauling by Dump Truck {8ton)
Sand of ke 70 88
Common soil i /mk
Gravel and weathered rock ni fkm 3.0 10,0
EQ-8 Spreading by Bull-dozer {12ton)
Sand i [k 7.0 88
Common soil nf/km
Gravel and weathered rock of /km $.0 10.0
EQ-T Compaction by Tire Rolter (1Zton)  nd 17.0 21.4
EQ-8 Compaction by Yibration Roller ot 25.0 31.5
' (I-3 ton)
EQ-9 Compaction by Bull-dozer (12ton) nt 7.0 3.0
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Table - /Y HOURLY PRODUCTION
1. Bull-dozer

(1) For excavation

Spec. Work 1tes Q@ (ni/hr)
Excavation
Eql-1 Sand 60
Eqi-2 Common soil 50
(2) For Spreading
Spec. Work Item thickness{cm) {rd /hr)
12 ton Spreading
Eq8-1 Sand 25 70
Eq8-2 Common soil 25 55
2. Back-hoe Shovel
Spec. Haterial (ri'/hr)
Excavation
Eq3-1 Sand 60
Fq8-2 Common soil 50
Eq3-3 Gravel or weathered rock 30
3. Tractor Shovel
Spec. Material (i /hr)
Eqb-1 Sand 60
Eqb-2 Common soil 50
Eq5-3 Gravel or weathered rock 30
4. Dump Truck
Spec. Material (nd /hr)
Eq6-1 Sand — 38
Eq6-2 Common soil —
Eq6-3 Gravel or weathered rock 25
5. Compacting Equipment
Spec. Material Q {(m/hr)
Bg 9 Tire Roiler 160
Eql0 Vibration roller (1-3 ton) 20
Eall Bull dorzer (12 ton) 50
6. Concrete Work 1.5 nf/day
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FIGURES LIST

No. -  Tide
11 LOCATION OF PAK-THONG-CHAI AREA
1.2 LOCATION OF MUANG AREA
13 LOCATION OF FARM POND (PAK-THONG-CHAI)
14 LOCATION OF MUANG
2.1 LOCATION OF TEST PITS & WATER SAMPLING (PAK-THONG-CHAI)
22 LOCATION OF TESTPITS & WATER SAMPLING (MUANG)

31,2 COLUMNAR SECTION OF TEST PITS (PAK-THONG-CHAT)
3-3,4,5 COLUMNAR SECTION OF TEST PITS (MUANG)

4 RAINFALL DISTRIBUTION IN THAILAND
S ISOHYETS FOR MEAN ANNUAL RAINFALL
6 * NUMBER OF TOTAL DROUGHT DAYS FOR THE PERIOD OF MAY

' TO OCTOBER -
7 ~ SIMPLIFIED SOIL MAP OF NORTHEAST THAILAND
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g Tropagqupts

Dystropepts
(Atjuvial soils) (gray podzoliec solls)

1Paleaguults
{Law humic gley solls)
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> Paleustults and Plinthustults
(gﬁ;{w r::ﬁ:iucn;;/c colls) (gray podzZolic soifs with
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F.,_,‘g_/;f S!mpllflc'=d s0il map of Northeast Thalland (Ref, 13}
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Original source. Dept, of Land Development, 1979),
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