SUCTITPUO) BUTPOOTE FO IUTCJ MOTAIDIUT T~T-I1IA and1y

!

N\

i
v
¢
H
4
1
|

- VIT-10



E_orm w.z ummuo.

T g99 =1
f® 00°g.= | ¢ meq
. WR LT
mUﬁumumu 2ATIDRITT ‘9867 UT po1e7dwod 3g 03 °Snp SIB SITITTIORY WIARI-UD
_Naxmdﬂ,mmuw. uotlefTaaT
IASAY23B] ¢ ATOAIDSRY 000°5€0°s? ¢8oT — T86T L 00Z'¢E pue sfeioig ueqreTy (A1)
.EMsm.N.u T .
‘WGz =Q°WOZT =M
¢ geuey efeuzexq weqTeTy o3 wF PeBanm S35 399f0re GOrIPRIIiT STEOS TISS T on
mmwumm_N;M,E.o.N 28®3s A7I®o UT POIONIISUOD XM UDTIUYm s3109[0xd “pRucTiusd 2409V i
Xm0z n_moum?wmm 00£°S6T ¢ 7861 0r43 i g BX  (TIT)
. mmwmm w.M.E,OLN .
X W Qg ¢ 103eIndsy 000°T1€6°T 1861 09T " oL Td BS  (TT)
_ _ - WY g8
wBueT ‘w giz uadeq -
h&‘oomm_ﬂumﬁw_&ouuom nOHumbnuwuoo
, _"__Hw_ﬂ._n_v _mmmqﬂﬁm 000°008°T 0861 087°1 pue 23eureiq unjIyd uol (1)
3o8foag ueqrely {1}
.muﬁuuﬁyuwhmo . (3ueg)PPIBICTTY ut (Bq) B2a¥ 1oefoxi okt

z83png

uoTaonizsuo) s,103loxg.

ad4i]

ao9fo1g woT3IeBTXIT PTEOS WNTPSW T[-z-ITA 2T9EL

S392L0dAd UOTARILTIAI] PUR OZTuTrwoag SUTIFILNT

c=ITIA

VII-11



s93188 ¢ ‘m G°¢ = H
“nﬂopm = B,Wuhoumﬂsmmm

w0087 T=T
“GrTIT=S

‘@ gro=q ‘W g 0=H ,
| ®L0T970~T
“GUTiT=S

‘mogto=q ‘U 7' T=M ,
SUTUIT 233I0U0D

‘_maﬂma umuq
- m% Q05 H=T
et TiT=S

‘m gr0=q ‘W 8'0=H ,
o] §6¢70=T1
B A & £

‘T §20=q ‘W7 I=M ,
BuTuT] 2318I0U0D

MﬁmeHHQWﬂm

: Teus) nmoraledraial

000000 0%

€861 ~ LL61

000°sg

UOTIBAISSULY)

pue @3zurRig

- Buseyg meN

()

2IN15NA38 IO DZIS

242 E) PEIBROTTY
333png

Ut
WOT3IONIISUON

(ey) BoIVy
s,309foag

sdAL

2cafoag.

cOZ

VII-12



se1ed c

WO S=H ‘WO G=M LTON ,
$9388 ¢

‘WerZ=H ‘Wh z=M GON ,
sal1ed ¢

‘WOTZ=H ‘W I=M €TON ,
s93e8 7

WO G=H ‘WY 9=4 TTON

-gedeTd % : 1ojeIndsy

WY 9 HT

U T9B6T — 5861

UT. UOTISNIISUOD

‘@ Q1T fpareTdwoD |

WY §°g7 = T i OAID

UOTIBAXD8UC)
. uoT309301d. ool 000°000°SST 986T — Z86T  GTI‘S pue dFeurziq ZusTId (€)
mggetg = T
fmogy = O
‘m gty = Mt TBURD
BANIONALG FO BZTS AuﬂmmWMMWMMOHH4 ﬁOHuuMMumﬁoo MWMW@MWMM 2dAL 393 foig o

Vil-13



S 9L =T
~(denup BuoTuy) £ oN
oW g[80G
(Surs3Tp ATM0N)9 - ON
L §60 =T
(BuTB87p ATHON)G "ON
WY ZTTE=T

(Fut38Tp ATM3N) % ON.

w880 " H=T-

(Buoxty IuoTUW)ETON -

Eh
(3ur881p-LTmaN) 7 oN
R
(SusTId SUOTYE) T ON

W 669°¢E = 11

;" Teue) ofvuTreig

23070N335 30 22TS

(2ueg)pa2B0TIY
128png

i34
UoTIONIISUOS

(ey) ®oly
s,a%eleag

ad4,

12afoig

.02 

VII-14



Wi g ‘§TIT=S
‘mztg=Q ‘TE-g=M

s Teuss a%euTRig

52318 7 x Wy

‘WBIAISUAOCP BYI UT I02B[NBax 3INOy3ITs pIsned 288UTBRIP YoNm 003
343 JO BSNEDBQ 2$I0M 2WBOPG UOTIBATITND Lpped JO UOTATPUCD 3Y3
‘peaoTdwod TeUED BY3l 02 3uTmMo 2FeuTeip peacidmT IYY OPILSOY x

UOTIBAIDSUON
00E°CEL T €861 087 - pue sfeuUTEly = 9PH BX ®TH OY (€)

‘pei1ediara Sesm woriepuUnNuT
au3 “saoqe -se paiaTdmod S TITTTIORY 9FBUTRIP 83Ul 01 ang

| x'mytg - ixoreynley 00L“8ET T 086T
WY g S T =S &
nﬂﬂo .mnﬂhﬁma ..,.m”.nu?» 3 uoT u..m.?hm..wmﬁou
:i7zusy efeureaq 0SE€0S6°T CoeL6T 0 .ompfT o pme.sdEuTRAQ . BIANETE ()
SWA [ 4=t TeuED _ _ S = ST _ o
‘mmumﬁmaﬂﬂ.‘. . : T e I -
‘moTQT=T WG TT=H 1T 009°98T°T. © 8L6T YN s2T19YysTd - Suox wep.oeyy (1)
i il Lo o (3uPg)PRIEdOLTY ar 0 (3) weav g
.;mm&uosuum 30 °2%8 198png . UOTIDNIAISUOD g,309f0xg - mahH. 123fo2gd oN

aoelfoxd woTa1eB8Tax] 9TE28 TILRWS Z2—-Z-IXA 219®i

VI1-15



rmmm_
70X ug/ ﬂﬂmhm pusg

WYt gET WQTZEH ITAM

e WgYTT=T G T:T=S
Lo WEO=(C ‘WYt T=M
uahwwnmuaﬂuummu
_amﬂwouﬁ@wumeuHH
WO TZ=T YT TP
L I3EBAYNDS BVelU}
WHOT=T “§TTFT=5 .
W T=a ‘TG 0=t
wnﬂaﬁH.umHuﬁoo
..NHWﬁmo.mowummﬂmuH
.‘wwmw_w_w.ao.ﬁ
X Wgey “3amATAd
Iwmw@.o.aﬁ toeaul
s2388 7 X
W/ CT(H) ¥ WSS T(M)
nmoumﬁnwmu.ﬁmmm

-a7qrssod sweoeq Apped

.30 8viddoan afqnop 3Yz ‘®A0QE SB SITITTIOE] UOTIB3TIIT

I0 doaumaaﬁou ay1 031 Burmp 86T UT IV AQ WOTITIW

ZTEf 3O 3SOD 2YI Y3ITA PIIDNIISUCD SEBAM AT Fuow B oY g
‘og ny BR BuoTyy uo. eBiul Y3 IO amwnuwm3ow 3snf ay1 1y

00T ThY 1861 008 uoT388TiI] pnyy Suorgy (<)

*3osfoad *m.30.98®D UT TRI/IY Q0T pue
3vefoxd °Q/M JO 2SeD ur 3Y/3y Q8 ST Tead] PIoTL 9yl
" ~uoseas Aurex ur
ﬂoauwaong Apped mﬂu mNHAAﬁmum 03 ﬁmaﬁmﬂa ‘0s sea uuwmonm UL x

OOm.”n\.m.m.aN +96T Q7% G.O._.nu..mw..nHHH WG vﬂoﬁv.w ()

2INIONILS O DZTS

(3Y2g) pIBOOTIV uT (=) BRIV o
198png "uor3onazsuo) s,30%loxg edfy 1watoid . .oz.

VI1-16



se3el g x Wp-y

.ﬁmmuoumm 3iIB ®BOI® S0TAXSS Byl UT I2Z/8Y (09
pue eexe 102fozd ayz 3O JaT¥sIno ur p1atd Lpped jo
TBI/3Y 00C ‘UCTIFWIOIUT ,SISWIBI Y3 03 BuTpIo2DY ,

y=28png.

X wQ- gz :xclenday 00£°962°C 1861
wi) " g=T1
‘uprg=Q ‘WHtoI=M o
w6 T=T
‘mp-z=a0 ‘WH*9=M TOTIBRAISSUC)
- ¢ TeuEY @8eurRaQ 000°00Z°T 8/61T 08 DuE BBEUTEIQ Suer oL ()
wigTZ=1 072 IS
W g=q ‘UTT=H
: 2 ‘paascxdur ATTedX SBM UWOTITPUOD
..AHHv.amﬁmu.m BUIEIl s8eureip 38yl J0BI 9l pPITEIASI BII® STYJ UT SIamIe] UL x
WQZ=T ‘07 ZT=8 o o -
CSmg b= ‘mg7=M - UOTIRAIBSUC) _
(I) Teueo sBeurerq 000°000°7 1161 087  pue a3euTEig 08N woux (9
2I03oNINg Jo mmﬂw. (3UBL)PEIEIOTTY aoapumwummou Mmmwmwwww 2d4L 1oafoag "oN

VII-17



~eopid T fmzy
x my :28pTIq TODOOY
Wiy =T €0-7iT=S
Cfmgrg=q ‘w0 rg=p

t1euRy °8euTEI(Q

*#ATP JO UOTIV230xd pooTF 3deyiad

- _uou wsu 03 °9np ®RIB STYI O3UT =iy Fueqg wey 9B WOy

za3em £3Tes 3o moTyut 2yl doas jouued »uole Ioje[ndsi
§Ty3 ssmedaq ‘aussaxd e pejexsdo Jou ST I03lBIndar Iyl

s9288 .7 X Wp-g UOTIBAIDSUOY
X wWptz :103'INE9Y CO0“THTE T86T 049 pue s8gureiq ~ 190L Sueg (6)
.momﬂm ¥003 UIBIP~IDAC YD wum.uoumﬁsmmu
. 2y3 Tox3iue> 03 x03eviado 2iwtadexdde zo WORY 3YY O3 NP
SOt L=T ST =S pafueys aq 01 pedioy Jursg ST uxdlzed UOTIBATITAD YL
‘=0 -7=q m&o.mus
uﬂmcmu.mMMGwmwm

s938E 7 x mp-¢ UOTIBAIDSUO)

x wy'7 :307eTn3ey 000°656°¢ 1861 oY% - pue s3rureiq mnmwa,ﬁwu.unm_ (8>
2IN3ONILE IO IZIG (3ueg)pe3eoolTV vl (su) =aay adAy uumwoum , _tON

198png

uoTaonIzsuo) 5,3ofoxg

VIi-18



WA "g=T
‘mgrg=aq ‘mgUg=n
"Hmumu afrureig
2388 T X Up'g
X ﬁo.m_“unumanwmm
- )
:7euEs 9fpureig
59328 ¢ X wo*g

b4 Bo.w :aozendsy

Wiy =1 B =S
W =0 ‘T § =M

1IguEl 28BUTRIg

: *Tea/8% 0GE ST PIIIL APpEd
‘pejeasdo L1aadoad st zozeIndea 2yl ‘ucseds Aurea 9yl ul x

0£7°825°T 0861

. . L UWOTIBAIBSUO)
082°095°T 6L6T 00% pug mmmaﬂmpm z2ddp nuﬂm BYL  (TT)

~.+1o00d sT @388 3O
ssaulyBry ae3emM 3PY3 PIRS ST 3T -PISOTO I03[n3si IY3 UT
uasa Arzierdwmon paddozs jou ST Teg HBL WEN 2B WOIT 1938

A3Tes zo moTyuy syy ~-A79ATI09I32 PIST 30U ST Io3eIndey x

mwu.mm m X HO.N - " . : .B.OHU..m..?u.ﬁmmﬁOU
X mp-z iz07ETndey oeyeN ¥ N VN pue s3zureig . naug Bl (01)
0INIDNLIS JO BZIS (3UBg)PRIBOOTIV’ at’ - (By) ®RIAV | cdky o puuﬁoum ox

a198png - S woTasnazsuey - s;30efoag

VIT-19



*pTotd Apped
30 amu\mx 0.7 309lfoad *m 3o 258D UT pue T®i/DY 0£Z~-07Z
3o9foad “g/m Jo @sed 2yl uT sxe 3o0eloxd jo sS3083F9 IYL &

Ho0s=1 Teues
‘mgt1=a ‘WQrI=m 000°5¢ 0861 o7 ~ uor3e3Taa] 28] 2eN ng )
“PRITIWL] ST ®BaIE
wot3e8TaIT 2yl -wesx3is—-dn 9yl Ut vdom TTEWS Y3 WOIF
izies moaumwapnﬁ syl £q wﬁow ST UOTIBATITINGS AppPBR4. ¢
W00 Z=1 TRUED
‘wgr0=q ‘@O"T=H 00008 I86T _ VN uor3e8TasT oN °F (€)
- *SnOTAQO ST
3o9foxd 2y3z jyo 329339 oyl Bl PIEBS ST 3T °UOSESS AUTEI UL
UCTITATITRD Apped =2yl 32TTIqe3as o3 pauueTd os seam 303foxd ayg
WS T=1 TRUED
‘wy =g “BO"T=M 000y 0861 08 woTae8Taal ‘®7 eg TESung  (Z)
‘pa1e8T3Tw sea praTy Apped 3yl WO UOTIBpUALT
ay2 ‘esoge s¥ poyeTdmod yoaTp SEBuUrRID BY3F 03 °N( x
WO0S=T yo2TP
‘mytT=q ‘WO T=M £69°z¢ 86T _ TVON mmwﬁwmum el ng (D
(3uEg)Pe3IEO0TTV ut (eY) ®oay . : .
gANIINIIE 10 3T 198png uoIlonIquse) s,308fcag 2d uumwonm oN

3oefozd qoud yos U0y  ¢-z-IIA aTqel

VII-20



BOOO “ 7="T
‘W T=Q0 ‘WG T=M

) TY *£=Q
wo-Qh=7 ‘WOT9=M

4

W 0s“T=1
‘WO T=0 ‘WG T=M

*goJle ou3 223e8TIiT 01 TTBUS
003 ST 80anos asiem puod 2y3z o3 'anp UOSEES ALAp UT
JUeTOTIINS 30U ST I938M UOTIBSTIIT 3Ing “PeIBTOT
st puod ayj Teued wWOTIBSTIAT Pyl 3o UT8TI0 @Yl uY

*

TeUED

o OOhnNm 0867 - 08 ﬂOﬂM.mmﬂHHM 0¥ ®A ﬁhv
. o S ‘UOTIBASTS®
PT9T3 4Apped 2y3 03 poIRdWOD MOT 05 ST T24Ad] Iajem
TeWIOU &Yl 3JULs ATDATIORIF® pasn jou sT pued ayz ang
‘puod 3yaz ur pepracad sem UOTIESTIIT OY3 ICF 29TIND x

($9TI2YSTH)
00¢°he 0R6T AR puocd 3L I Youd {9)
‘pTerd Lpped

.30 TB1/3Y Q0% 3oefoad °m 30 @s®d ur pur IBA/IY 6T
12ofoad -g/M o eseo ur aie 309foxd JO 81097138 Byl &

TeUED

00z‘0E 086T Y2 uoT2e8TI1T 3useyN O BIL (9

 ?ANIDNIIS IO 2ZIS

(3YEG)PRIBOCTTY ur (ey) eeiy

188png uotaonarsucy s§,3vsloag 9d4L 109fo1g “ON

VII-21



"Ystg Hmumziﬁwmnw IYTT 30U ov a1dosd weqny sy3
el Hoa+.5 03 3np uded jou sT puod Y WOIF YSTF IO 2anzdey

T z=a (s2TI2YSTY)
“@ye0g=T ‘T ETM 0TH L€ 0267 A puog -+ o7 ®§ seg ™ (IT)
+dn ‘umox8 jou ST
ysiy a2yl =snedeq ‘aneTd mxmu 30U §80D YSTI JO san3de) K
w0~ 7=0 (SBTIBUSTA)
‘moroe=1 fwWOTET=M 0£€°22 96T VN pued ey oW B (QT)
, weHu mmo ATuo 2Uop Sen
ysII 3o 2anaded ing puod mﬂu J0 moaumﬂmaou 1931F® . SIBRL
¥1s SuTinp SWT] 991Ul PISEATII UV PRy mcHHHmwGHm %
w0 Z=q (s2TI9YSTd)
“WrOE=T ‘TSI 0T%7°8¢ 0861 VTN puog nL BY 2L ¥ (6)
*atdoad urany £q P93IBILQITAD ¥q pmﬂazﬂWHm 3o @sanide)
mo " 7= (s2T32usTa) _
‘wgtog=1 ‘myrSI= 0£g 2T 0861 R puog | T4 ek (8)
2INIINIAYG TO 22TS (3U=g)Pe3B20TTY ut (Fq) =21y ad4] 3sefoxg ‘ON

128png uorloniysuo) s, ,309loxg

VII-22



@O T=(Q

*ysTy Jo £3rjuend Tyems ay3z
01 @ND UI¥B] I0U ST mﬁo& 23 WoxI UysTtF Jo aanade) .

uww@ﬂm . udT3onilsuo]l s, 3vefloag

(S9TIBYSTI)
WY Og=1 “WO"0T=M YN 2 20 SEEEREES 2PN puog - Buenyey ¥oUX (1)
E .mnwﬂmﬁm 2 s® pesn
20m sT puod BYf .mmﬁnmummmb mo UOTIBATITAD Byl I03 pur
..mﬂuuwu.mo I93em ZUINUTIP Y3l 10F POsSn ST x93em puod 3yl «
oG- 7=q | (soTidYUSTL)
‘mgQz=T ‘90" G1= VN YN N puog | Sued =L (§T)
| Hﬁom 3yl IO UOTIBIUSWIPSS: 3Y3 03 °np ToM
@wﬁoﬂuuﬁsq J0UW. 8T TBUED =28BUTBID 32yl 3IDBI IY3 PITBIALI UBWPESY
o ueqnyy YL - *pPToTlF Apped a0l 9yl 01 puel-y3TY oyz WOIT IIBM
~ uTeIp Y3 30 MOTZUT mnu uam>mna 03 ST ure S uomroum YL
R : : _ Teu=o
| BOOO“E~T W0 T VIR 086T R s8rureig TeR BTES (1)
_ .,.__mn.pu_unuu_m 16 __m__NHm_ _ ﬁxmmu@mumuﬂQ a1 ©(By) BRIV 2d47 _ _uu_m.no_#..,,_.

. ”-02.

VIT-23



k

Cod T

WK

<l

LI -

kefegt

o
L

a1

<€

Q

il

|

[}
2l
"

<]

| <E]

e

!

4

FEENCE o

o
i

£

erle8)

a{o)

>

D))

OWEN

e

LOPL0LI LUILBIiai] 51235 %

|
—
1]
i
o
~

]

{=

o

<10

‘d‘

o

s193loag »8euTwag pur uetie8riazy 2ug

i

B CEL R |
=
'

.




APPENDIX VIII. WATER QUALITY, IRRICATION AND DRAINAGE

. VIll 1 Water Quﬂlity c-.an-o-.oo.u---nnnn.---o;-.--oo-oc;-{.

_VIII—I 1 Location of Water Quality Monitorlng by RID .....

C YIII-1- -2, w—Spatial Dlstrlbution of Water Salinity

by }10“‘:%\ -;.....-...-.--....-...-...--...o....--.

.VIIIéleS.- Vertical Distribution of EC. Values in Mae Nam

‘7Bang Nara Showing Sea Water 1ntrusion Craveeaaea

' Vlil;liﬁf:'Spatidl Distribution of Water Acidity by Month ..

;'VIIIQIQSIe.Monthly Fluctuatlon of LC and pH valies .........

VIIIfI*G.':Result of Water Analy sis (17 points) Vi easeseana

VIII41~Z; Drainage Area Concerned With Acidic Water

. -Oﬂtflow n-o-no.o-------ltos----.--e---f-{.-ana-..

VIIT=2.  TEXA@AETON 4 eatasnnresonneesstinsneeseintoerineesnns

Table VITI-~2-1"
Table VIIT-2-2
“Table VIIT-2-3

Table VITI-2-4
~ Table VILI-2-5

Table VIIL~2-6
Table VIIT-~2-7 -

Table VITI-~2-8.

Table YI11-2-9

Table VIIT-2-10

Multlplicatlon Factors to relate Monthly

': Effect1ve Rainfall Value Obtalned i ee e

Average Monthly Effective Rainfall as
téleted_te Heaniﬂonthly Rainfall'and Mean
Monthly Coﬂéumptive'ﬁse (USDA, SCS) Ceeeien
Reeuits of_Watef'Balence Study suivieervnnas

~ Summary of Water Balance Analysis ,........
_Occurrence_of Drawdown of Water Level on
'Bang.Na%e-WatereStorage'..,...{..;...;.....
Caleulated ﬁaterelevel:on-ﬂeng Nara Water

_ Storage (1955.to'1964)  evesiennensrecssas

Céléﬁlated_ﬁater level on Bang Nara Water

Storage (1965 £0 1975) vevvveeirvraieenns.

Calculated Water level on Bang Nara Water
 Storage (1976 to 1985) D T

,Probable Low Water Level on Bang MNara

Water Storage |tc.ol.n.l.-ltltll"ecl;ouuco

Irrigable Area by Sub-Project Area .....4..

VITI-0(1)

”v11142' "

VIII-7
VITI~12
VITI-17
VIII~28
VITI-33
VILI-34

VIII-34

S VIII-35

VIII-36
VIII-37

VIII-38
VITI-39
VIT1I-40

VIII-41

CVITI-42

VIXI-43



Figure VIII=2~1
Figure VIIT-2-2

Figure VITT-2-3.
Figure VIIT-2-4
Figure VIII-2-5
Figure VITI~2-6

Figute VITI~2-7

ﬂTypical Model of Effective Rainfall on a

. Paddy Fleld ..;................,........[i
- H-A of Irrigation Area by WUG pumping .
'System """""'""""'"""""’""f
'Cropping calender ......},...........,e...
iiBasic Concept of Irrigation ....;...,....._

-‘HmA and H-V of Bang Nara Water Storage eee

Result of Water Balance Analy51s (1961) .

Nara Water Storage s s e

UTTi-2-2  Irrigation PLanning «....e.vesssssvosseosansnsii'vnie

Table VIII-2-12
Table VITI-2-13
Table VIIT~2-14
Table_VIII~2—15-
Table VIIT-2-16

" Table VILII-2-17

Figure VIII~2-8 -

“Figure VIII-2-9
Figure VIII~2~10

- Figure VIII-2-11

Galculation of Evapotranspiration «Qf,«,..
Observed Perc013110n Rate_....---.---o--.f

Irrigation-Requ1rement of Upland Crops S

‘Result. of Water Balance Ana1v31s of Bang

'll-'l._ll..'lb

Irrigation Requirement of Upland Crops }..

Summary of Construction Cost of Low

Embankment Dike .......}...;.......;;..;..

_Summary of Construction Cost of Intake
' Facility' ;.........................1.;;...

_Paddy Field Distrlbutlon by Elevatlon sene

Estimate of Ke Value ................1,...

Geological Condltion along-Mae Nam

Yakaﬂg -III-;.‘II‘ll‘!llll_!lu‘l..ll‘-.l'-l"l‘t..

Geological Condition along Mae: Nam

Yakaﬂg oc----‘.no-..-vo-oo.b---0‘-__-10--100-

VIII~2 3 On Farm Development ..,...f..‘;.e......;;...........

Table VIII 2= 18

'”Table VIII 2~ 20-

: Ratlng Curve of Farm Ditch Sy e s e
* Table VITI-2-19° |

DeSign of Farm Inlet .1...;..............Q

Acreage and Quantity in Narathiwat Sample

Area oQo-plln----e---.o....-L

VIIT-0(2)

N )

Page
YITI-44

YIIT-45
VITI-46

VITI-49

VIII-50
VITII-51

VIII-52

VTII-55
YIIT-55

VITI-56
VIII-57
VIII-58

VITI-59

VITT-59
VIII~060

VILI-61

VIII-62

VITI-63
- VIYI-64
- VIII-64

VILT-63

YITI-66



Table
Table

Table
Table

Table
Table

Table

Table

Figure VIII-2~12
Figure VIII-2-13

yITI-3.
Table

Table

Table

Table

Table
Table

VI[I-2-21
vIiir-2--22

VITI-2-23
VIII-~2-24

VIII-2-25
VIII-2-26

VITI-2-27

VIiii-2-28

List of Appurtenant Structures ...........
Acreage and Quantity in Rangae Sample

4 o -
List of Appurtenant Structures .........

Acreage and Quantity in Tak Bai Sample

ATea .vvriiaaiiir s Seatea s aes e
List of Appurtenant Structures ...isasese.
Right of Way For Facilitides ,.....ovvuune.

Land Aquisition for Drainage Improvement

Facilities ........ e enaen e PN
Land Acquisition for Irrigation Facilities
(Main and Lateral Canals) ....isvesoean -
Rating Curve of Farm Ditch ............ ...,

Typical Drawing of Farm Ditch and

Division Box ... iivisiiineninsriinas .
Drainage Planning ....... r e Cevemaan ereees

ViIi-3-1 Probable Rainfall by Iwai Method
(Station : Yingo) ....veericrnnennens e

VI{I-3-2 Probable Rainfall by Iwai Method
(Station : Muang Narathiwat) .............

VIII-3~3 Probable Rainfall by Iwai Method
{(Station ¢ Rangae) ..uivvenventrtoanannnnas

VITII-3-4 Probable Rainfall by Iwai Method
{Station @ Tak Bal) ...ttt ranesans
VI{I-3-5 Flood Damage by Growing Stage of Paddy ...
VIT1-3-6 Drainage Service Area by Sub-basin .......
Figuer VIIT-3-1 Paddy Stem Length by Stage ...............

VITI-0(%)

Page

VIII-67

VIII-68
VIII-69

VIII-70
VITI-71
VIII-72

VILI-74

VIII-75
VITII-76

VITI-77
VILII-78
VIII-78
VIII-79
VIII-80
VIII-81
VIII-82

VITI-83
VITI-84






water Quality |

R

il-1e

location of Water Quali.ty.bﬂon'itga_;‘ing by RID

1-1-1:

Viii- 1



6961 1snbny

- ggsL Anp

yauop £q AITUTIRS Xeley 3O ﬁﬁpﬂnwwpw_ﬂm Hm..ﬂ_uwmw .N-A;HH;

VIII-. 2



QOctober 1985

1g]
oo
[#1}
[
L.
Q@
A
£
@
1
a
0]
v




cRE| +49queag

G861 4SqURAON

VITI- 4



886 Axaenugad

9861 Adenuep

5

VITI-



_

£ 1

Y e

H 9 0000

AT PR P

W | @ I
* Y o Pty
5 R Feeem (A AN

Ol V0

e
<
)

9861 Yo4BW

VITI- 6



VIILJ»S{ Veitical Dlstrlbutlon of BC Values in Mae Nam Bwng Nara
Showmg Sea Water’ Intrusion :

LOCATION OF WATER QUALITY MONITORING

L T . T I I
= i byt

ﬁC: '(US/cm)" |

@ ?300' o sweet water
- ® 300 - 1, OOO : - could bé used for itrigation of tolereat crops
| (} f1 000 - 11,000

@ '115000'— 22,00@2 brackish water '(lfé salinity of seawater)
:'() 25;600 ;.$5,0Q0.  w o "._ (l/Z_salinity of seawater)

® >45i000 same as seawaterl/ | |

1/ EC of seawater is 45,000 uS/cm, approximately.
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 (unit

31,000

VITI- 8

—

o uS/cm)
+ Narathiwat o o 'qu Bai -
Point 1 2 3. 4 .5
Time ' 10:00 11::30 9:30 11:30'}; 12:00
Flow Direction. - . S '6:: § © flow directis,
Jul 22,23 — s i TS AT
@ 18,400 - @ 11,900 (© 1,320 (&) 36,000 (8). 29,000
(@ 20,500 (© 9,500 (© 1,390 (o) 36,000 (o) 32,000
(&) 27,000 (@ 14,200 (2} 1,390 (o) 38,000 (e) 43,000
@ 31,800 (D 15,000 () 1,480 (& 37,000 (&) 44,000
33,400 @ 16,100 39,000 (D) 50,000
(&) 35,800 S (D 52,000
(e) 34,200 . :
13:00 12:00 9:30 "10:30 11:00
) > > ) - < ) < .
Aug 6,7 . e : . : J
© 2,900. (@ 170 @ 1,700 (@ 15,000 () 36,000
© 5,500 @ 170 {© 1,600 (&) 31,000 (&) 35,000
@ 16,000 ® 190 (© 1,300 (@ 44,000 (B 51,000
® 27,000 @ 170 ® 920 () 43,000 (B 53,000
(e 31,000 - ® 47,000 {5 53,000
(o) 33,000 . ® 47,000 (® 53,000
(&) 33,000 '
13:00 12:30 10:30 11:00 12:00
(<« ) ( <« ) 4 < <
Aug 21,22 : -
® 330 @ 150 @ - 120 (© 2,600 € 6,700
® 30 @ e @ 10 (@ 3,90 (&) 9,000
® 30 ® 120 @ 130 (& 23,000 &) 47,000
® 30 ® 150 @ 130 (© 33,000 ) 49,000
(© 2,500 (3 130 (® 33,000 & 53,000
(£) 53,000
11:00 10:00 11:00 12:30 13:00
& _ - - > > > a
Sep 14,15 —e ot - : NS PO ‘
S © 7,300 (@ 1,200 (@ - 220 @) 19,000 (&) 23,000
© 8,80 (o 1,100 260 (@) 19,000 () 23,000
L@ 21,000 (91,300 (@) . 270 (@) 19,000 (&) 24,000
(@ 32,000 © 1,200 @ 380 @ 19,000 (8) 29,000
(8 33,000 (© 1,100 @) 19,000 “{) 35,000
_ 39,000 - ..(® 40,000
- (e 39,000 | |
(e



(unit : ps/cm)

< Narathiwat : : Tak Bai -
1 2 3 4 5
11:00 9:00  13:00 14:30 15:00
_ T T S GG BN
Sep 23,24, — e : s — == -
@, 30 @ 160 @ - 170 @ 200 (© 1,200
@® - o35 @ 155 150 (B 320 © 1,300
® . 350.@® 160 @ 0 130 @ 290 © 2,100
- 365 (@ 155 230 © 2,700
50 @ 150 () 65 ® 48,000
® 485 :
@ 74,000 _
12:30 12:00 10:30 11:00 12:30
o« o+ > > -
oct 28,29 = —— L _
@ 160 @ 10 @ 1 @ 200 (© 3,400
@ 140 @ 110 @ 72 @ - 200 © 3,900
@ 150 ® 120 & 71 200 (© 4,200
@ 0 ® 130 (@ 67 @ 200 (D 14,000
@ 150 @ 72 (& 140 (&) 34,000
© 1,300 (e) 40,000
© 3,300 :
11:30 10: 30 10:00 11:00 12:00
+ “ { > 5 > >
Fov 13,14 ' :
@ . . 47 @ 57 (3 120 (@ . 210 (© 2,300
@ . s @ 69 (3 120 ® . 210 (© 3,200
(@ 86 67 (3 130.@ 220 (© 3,100
@ 81 @ 8 @ 130 @ 210 © 5,600
@ 86 € 130 (@) 220 () 42,000
@ 90 (© 38,000
(© 4,900
13:00 12:00 10:30 11:30 12:00
L G I > > >
Yov 26,27 = ‘ -
@ 130 @ 77 @ 180 (© 2,000 (O 3,200
@ 130 @ 76 @ . 180 (& 2,000 (© 4,200
@ . 130 @ 60 @ 170 - (© 2,000 (& 37,000
130 @ 55 (@ 130 (© 2,000 (&) 43,000
@ 140 @ 2,100 (& 37,000
@ 150
@ 1,500
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(unit : pS/cm)
© + Navathiwat Tak Bdi -
1 2 ' 3 ks
12:30  12:00 10:00  11:30 12130

. L T 7y .

Dec. 11,12 _
. " 380
| 540

26 o
- 1,100

26
26 %
. 28 .
42

160 @ 0 170
' 166
166
170
92

35
34
35

35

35

40
530

&
1,400

.
®)

7.
- 36,000

 OBEEO |
DTS

CEEEEEE® |
OO |

ot
[
L
<

£10:30 10:00 11:00 12:00

3

+
—
+
¥
+

Dec.27,30 T . 
2,200 .{c) 7,800
2,200 " (©) 8,200
2,500 () 8,300

©

©
1,800 - (c) 8,200

©

e
<

85
85
50

Lo
=

EEEO |
foce ol

EOEOO | -

940 (&) 23,000
28,000

CEEEE® |

o
H .
0
<
S

11:00 10:30 10:00 11:00 12:00

e ) ( « ) > : S I

Jan 27,28 :
o 13,000
125,000
33,000
46,000
45,000

16,000
16,000 °
16,000

350
340
. 350

1,800 (@ 72
1,700 (2 73
34,000 (@ 99
39,000 & 110 290 17,000
43,000 . 330 17,000
H5,000 ¢ (& 17,000
37,000 '

t:hﬂ’i!"!"!? |
CEEE |

PEEEOEE
CEOGE |

11:00 12:00

> ->

-ﬁ\
4
¥

’_A
N
"
&
.
TN
S
=t
ek
. @2
o
2

Feéb /7,8 -
o ' 21,000
38,000
45,000
48,000
22,000

2,800
3,200
‘3,300

3,300

" 4,000

&HEEE |

113000 () 1,500 () 1,200
® ®

EEEEE |
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Yar b

+ Narathiwat 1 
Sl

- -

%

s

©o10:30 0 10i00

8130,

Lo

At=] - )
o~

.

“{unit

130 -

Tak
5

10:00

Y

g/ cm)
Bai —»

=]
=]
<

¥

CEEREE® |

1,100

34,000

43,000

©® 3,90 © 7,200

18,000

@ 13,000

-(®) 23,000 D 17,000
43,000 23,000 - (9. 20,000
43,000 . : .
43,000

10500

e

11:00

+ .

GEEEE

12:00

‘f.

13,000
15,000
23,000
29,000
27,000 -

celoClo)

T 12:30

25,000

48,000

48,000
48,000

42,000

OOOEEOEG | « ¢

15,000 -
31,000
40,000

45,000
46,000
46,000
42,000

EEEE

27,000

135,000

41,000
43,000

18,000
21,000
36, 000
38,000

Coee)

VIII-11

EEEEE®

130,000 -
30,000
31,000

30, 000
30,000

CCEEEE

19,000 .

25,000
31,000

37,000
49,000
49, 000
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November 1985
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Jan vary 1986

VITI-15




9861 |14dy

VIIT-16



SFr F8s/ 204/ £84/ L4/ LL67
m\_c.o;%nmw “\N‘..:Qomhmh.\!mmﬁmto;m.\..oh..nh.\wt\n;wu.a.o.\,nm.a m:._m..,o.wm..oh.‘ho;\:o;mhows._N\ o

— ] ...1., A ..a\ R

o4 Vo i g ersrer
v .... —_

03 W % hOm 01

o x \.I.I 5
o5 4 \ / . ~— / = [Josslry
. AN e o . \\ - .

91 NS : : — 5, L o
g NS Ll TN T e N I/\. N o
51 4 : - : - e taly
o » @y
e @ ® - @ Frol ekl

2 T T SFa7 77 £5e7 I K7 Y] T Tii7
) N:Qumvam:mn‘Q:Qmmnmw;mwgaagu%ansﬁm Q:nbm\EMQwo\ wtﬁhmhquﬂN\EtQ‘w\ahwn N
¥ b / ; he __H kv *,
e % Ty \ Loty
7 NS Vi \, :
0% it 2 ; VoS b . - hewbr
NNV NS -~ % o3
. \ . . \
o ,,\ \ g \ V4 / ¥ — Jecolrs
. . . . - . » \
o%3 i d AN NN /N . ~ . R
\ : R \A/

oL : /\\ : . VAN hd Foois
4 . . oo
v @ @ © o35

: 947 B P47 T L7 I T84/
lemmnwwwww\wQQN%moh}hw\Q:Qmmumwrnmxwkgowho-uhm\
7 P .l_tl/ I8 &
4 ,. 13 % /
o' H \ " K - Q0
. / i Yoo .
Q..ﬁ, u.. Y e .,/ .._. . el
) S \ e \ N \ L econp
o5 \ SN FANP=a / [\ boom
. NN S
0%+ Vi L . . N - nmwwm,m
iy Scl
525/ ! 395t __TES ] i T FRAT;
O GE L S wm\ﬁ:Qu tmhme\E:Qwam%uwmxt:&mmhoh*wh\ E:Q&o‘narn \J
. R NOUA L g T 7 s £ o

, v i N e N N _
= ' - . 4 - - o
er / § : ~ N i oz Leow
el r i % !

4 ' R v !

L | ] oot

0% / "

\ / b w. _w . Foer

54 ) . AN AN .

. T e T ......\ . .. ._,c. = \\. . N, F o
oA ] f . / : . aw/t\ L Yo el - ~ . N Hd Foo

@ . ~ , B ) @ ~ jess]ey
e 9 & Veyer
. P0IX07 -
L 9057 - i SFel L P4/ R 2 I Cial Lol
;«:~Qumhwm«wmaﬂxﬁasvﬂwb N#Q:Qmmnmn%ﬁwamtg LFSv 27 norg LSS T i Gd PLY TS PA
) ! : ) I T AT T 1 T T .
M,M_eﬂ K fwﬁ,__ﬁ_d M [TTHT #m_ﬁd P o

o

VITT-17

98 - 261 iy L)
8~ LBL FN

SNIHOLINGW

ALITNG E34%m 30 NOLLTOON

- 8PLS ¥BMludRJRN -
(9§, - Z{61) 4BalYy mdey Buwg

senien HE PUBR o9 Fo
UCSTAWMIDN Tl AT L3 LK




__‘\\ = - a4 N\\unhﬂ%x\.ﬁh\k 7 .ﬂb..?m s w _JJlj\\ Za Nﬁnha dhfu.ute‘.m.v«\bao.a.ﬁr\‘Au
ot A —— R B S g N e,
o7y , i - TR s 3 -Coos
\ ¥ 1 N
mmH [ % ¥ et
y -
foxs i /, e A Neawlel
o —NANS ./..!.. : SN \ g / e
} e S T ~—, STy -
o . . N\ e Ay . -Bum.m\
. - - bl
iy @ - @D laoro
T : ] T ] Y parsy
N.Sd\mmulm.ﬂv m\N\to\mmvw.ﬂqhw\m\.qo;meQMwh\m‘rhm\Qmmhmwva i N\:.mmh.m mwvmw..m:_.g;%hwwvhu.‘
e | . e i SR . ) H . 'n-\f
P i ] =N — i gl C e s i
- . ; M..‘ 2 ..l-.JrL_. ! e _.. _y. . ) }
‘ o (VN ¥ H ! -~ D .._x. P
. ..\ ) / ./\.....__ ! ,.x..\ ll.,\.
o , _ \ \/ \ vl K _
. . 1 -
ol N N v L
AR S e DR A ~_A
e : @ - : @ T
57 YA 7] 7 n 329 . T i TZe7
. mxtﬁ\w%m.owvm,w\ IO 8L wwvhm\N.Q\Qm..vnm%ﬂa:eig.m PLETPE 77 G 6 P LS F F 17 IV EFLS Sy T e 7
s . : x\\\-.ﬂ) " famed ..?ln..w/ ..\\ , ..._a.a.r.alu o \... K\\ . vty A
o1 . ! . y
ow. R : f__ S L4
. . . . y . . g’ Y J
_ T A ST N
" o . . ..‘ \..\. (U \./.\ / o -
: ’ . H / T
-0 L . -t \. / . . / \
ord . A / PR N I
o 4 Y . X
: ‘@ e |
e ] EFor
g?..,Qm%n.ouvwmgwt..b_&%mqunm\_ 2
N I P P
} I AN S ooy
.__ \.m‘ / .__\ t§.w
R g T X o
T 3y
Vo] rombr
T—— J._
o N /SN ¥ ooty
N .\. = BN .
e ==l Leug
- @ wa/sr
. 90/% 237
ﬁ TFET p5 ) T 2 _ T _ e T -
rN:ommuwmva\ﬁtQhwvmww,m\\:Q F L9 ST L T I d 8L 8 ST LT 7 ;Stnm%hwmwauxatQQ b vqm\.V
T T T - \ . T ™
T T ERNSE T
: ] . R
m Clab
e
D5 W0/ 0 [y ,
{28 ARL 0. frodumy ool

ege- sty O
8- gl

B O

uz_mo._r_zos. .
AL jgo mukqs 0 zo_...SB

) m?m Leg xm._. -
GmL - hhmrv Lm>rm m;mz mcmm :

VITI-18



mn‘.m\
N...QQ.@ ....wh.u.‘hng.w.:c._u\.m

T TFE
:;:SI:,Q:E 383% $3rfi7

(\
e
ofef

t.-,,-.

- coo
P r ooy
d N S

0] VAR ./... [
5 OY A S AN N

0%+ - ) : : - T rabs
- e . Q) Py
. @ s SO145F
— 1 $8L7 ; TP T TFL7
N:\QDwhmwﬂh}“\m}n\u\n%:wm .om\%b.n:mn P LT EI7 a8 8 LS 8P FL s o
. -
- L . p
fri . \ — e .\\ill.l-...\n/. e
owd i \.\ / N N, L i
/..\ E ] / bz
o5 \.\ / ~ mooor
o9 i ./\ m C00 Dy
o . S . ] ’ - Cobs
afl o T L . (% , sy
H B @ 4 2014337
2 : S 1 P 7 2] A, 2%
. m.:.\D; P LS FTEer s:co; Fesfwiy :\ts_\m m..u ST L 210 S ,: ENCN N R N RN w:.,e; F LSS v F 27 0
) ; / . " e Y 7 "y &
Sl AR o LR N | . Y i Y b coo b —
] / . SN S v \ )
o5 . _./.\/\/.f.\.\. L N Vi - 7/ / S .\\!\./ o L ez =
| o5 .\ N o - / \ / /./. .. \/\ Vo Foone =
o7y c LosE T A N \ Sy poow
: - o . . . _. - | Fapos

_ G wafer

20403
2 } EPEl .
lﬁ.‘l@m..wm..w STIIIOIEFLIIIII L, s -ssst oy O i
~ . : 84— 1281 B O F#
o1 ]
I ANV AV AN
e y .
o4 Hd ONIBOLINOW
034 L ALMIVAG UBLVM H0' NOLTOO]
L oty -

e @

= Y] R TSRS _
N\to\mmwww 2 - —r

T

R 7V A— o R . {98, ~ /261) Leued buseg wey pue
m T - } . Buseg dey nuyd Buouy 48ALY BAEN Bueg ;O wWRBUIS-PIN
007 . : s : ST

L




I . N . - : — .. 4 RToeeres)
0% - R \\ \ . .l,.. e . -\./\ _/.\.-...\..la\ - .r-.....\.f.\\\./.\./.\ L ovyis]
0? o L /.\ e - Sl e FomoBbe

i ) . U/
# @ - , 9 S0/ % 23
757 T TR T FEL7 7 % R
N:\QJ s T EFT T N:.\Qm _:. mhu.h ¢/ N_S.n__.m%m. .:,ﬂ,..m:. NS EL e 5 -
Baametn R .
oes : : reos'or
.U..M.. ;0T
o8 . Lo or
T AR . _ L e
. i /..\ . .J........\.\ ..l/.\.l....r.\.lli.':.\..I.I.\./\..r.l )
- =d @ p . @ U ; 213
— : S R R
o : . J0I %03
. 7% T Y77 ﬁ
L mf.\owﬁwnewqﬁm\,w__\__o\mmﬁmwnwm\n.g
ot . . FooorY,
nd o
£9- \/\/\ TN Jeoelzs
s
oL C I Bumo%\
7 . BN Ry S
K @ B C Ok 0F
r LTI : L _ ] T
_N,:Qn:.\obwh T T T R S T I T LS S T T I L ST o
T : - -
B __ T
, " T R BN & . oot
" hoos
o . r{0g
198y wdung E Hppumy S : gresl]

.

og - ga61 my O
g4 - LB, BN O

wz_mo:zo_z ..
ALV ¥3LTM uo NOLLYOT

. (98, - £B61) 1 ﬁ.mw&m. Buayid pue tpeg LeBung E,o.___ﬁ.

. VITI-20



24 SELI

[ - vis/

T8/ i) T T3]
wN\:anuu ..h,wxwt\gmmpww \.“Squ;:wwww:w:\o\umno.ﬁ;,,\ &:.mfvw.m..aauwf_m.._qn\umn..mw feli g
. L - 7 Il y r i
i A . ] / K
o't o — sy / R & L cooi
P R LR _ .
0'#4 ! f Voo o N -t
\ / Lt N\ ‘
o5 L/ \ . / saooe
o3 \1\ Y = -/ ~ L oo o
N vl o 003
QH.. / .. N . _ I .
<) =5
wd @ Pk ser
) : T~ - e 28! i
m.::o;m.bww.\.m,n\a\.._\u\meob.qunm\m\bo\oqbo% M,w\s‘bd\.om.nmlqd ! o
ks b oo/
feddl e ‘ Nzeekol)
o5 S — L ceoipe
- \ e
09+ /\\ — - R -Buﬁd“.
P \/.\. /
o ) . : .,/..I../.\.l. Foooos
wd @ L ws/ort
. ' 301%07
TEL e EL T I T7e7 T T Ay ~1
3 N_::Qowumm;m.m_\m.r._.c;mbwwuw,m;tomwvoo.ﬁ.?&\ I8 8L 35 2r 7 7 RN TS SRR 2
08 o
o7 . i oo
el : .
o, ~el NS NN i Hd Nesory
- et N TN T e A A s :
o : - - T / /T N RIS Fcooby
o ey g . S . Co ot
#d S | . 1 /o’
@ @ | @ b
S&67 [ B T gl T : T7E
N:_é\mwwo.oqm(w\N}S\mmhmqumw_;\ﬁo;,no.qw w::&b\mmhmwa&m\ 5
iz D baobe
o oo
o — T Hd Lecar
] St . s, - /\\ - e e 4 e,
-5 . - ! . Vd . ., L Y
. . . N X 7411y
L o A5e Lusfor’
" | & @ e
YT 7T g =7 7 7 — vIT? TTa7
g..x.mhmmb.mwvnwawt..ox 5 FLT m.u. 37 i hw.wunmxw\to\mmthﬁmN\_ "@::Qumé o.aumh\wtxo\owhm.wvwm\
5 TR A I RARA AR RRR TR LR A RN —
“ : : _ . | i o
. B . esd
i

N TP

se-gear oy O
o

wZMDP_ZOE

S.:.e.:o gaLvm 30 zoﬁ.‘uo.g

{95, - 2261) .Buseg o+ Buoux

VIII-21




o2 I A RO O i

e
- A T (A A Kl

o Fenows cadm

QJ,. L0002

g . - ceor

ui . . \..\...\ - \/\ R \/ F e os

ﬁ_ o /\ _ AN ﬂgﬁ

H : wfen

@ ® | 5%
[ FE ! CEEl ) B I TEES L
T A4 8 P EET OO LR F Lol Ul E gL 935 &7 aliGie FeFec 7/ m.
el L oo/
o roope
o V.,oB.%
: . T HO
0% e —_ . Lot
7 SN S AN

& /\ . .\\/ wM T B .DBS..%\

: ™ ’ i ) ' ' e

He RO 26 NETE)

9257 2N 587 B Tger 1 24 T Y —
Tﬂ:o\ibwﬁ mmx_wﬁ%m:m._..v,mlsﬁo; VLTI EE I DR FLY P E el (FIUIFLIZF LI ITOITLISvEIT | ¢y
. o 7 L K N ,\
Ly ¥ - - 3 i sectol
\\ . - - \‘ -..r.l..i....\\w. L .ﬁ - . .\../ ﬁ-EU..ON
oy ? TN A A NAL

C - \ . \ LR \ . / / / - o0or

H nd t e .,

g e ; m / ~ L oooos

1 ! o ~ ,
0Z4 = . . ./\\ . N , - og\qw,\

Hé . @ L o . @ 30/% 83

. TFLT 1 3547 I [ZE T 2 FL&7 T Thar )
T E 7L 38X T L a7 0T 6 3 L 550 2187101358 4 5350 g/ ijQierliswee’ e b L PSPl a0ld LIt L],
. = T . oo e e’ Ty P ™ - X T fx
o ; | % X N7 ,_ - oX;
o34 N : ,,K., { .r./ L 2 L eoog
{ . ] =
o34 AN SN { N / VA - ocotoe
i y = / AN e T Rd
gl .!/\ i ——— N\ l/\.\ N - poos
o o ws,

- ~Ne @ @ st
I P KT i FIL T 347 - R h_&\ —
_ﬂ\:o\wumn\olwvwm.\ CNQ._m jwmm\w_t&mwww .ﬂ ml.adr...a;m.hmwwm.m 7 mum\to;w_‘muw#m.:_wto;muw.ﬂvhw__mu

i A A A T
i _ 2
oo
H. o0
oop

108 YBL 10 joitsmy ,
ol 4

. 9§~ '€86!
m.m. - 2261

YI11-22

Em &
e

“ONINOLINOW

ALITYND ¥3LUM H0 NOWWION.

- 188~ LL61) 43ty YoLog




Marathiwa?

11l

i
?MNM/ZJ45658?MNQ

, (213ﬁ\ pH

Mae Nam Yakang {1985 - '86)

LOCATION OF WATER QUALITY
'MONITORING '

O Nes 1977 - 78
() RID 1983 -

£xiof
em pH
$6,0001 N . 70
290001 N 6.0
300001 L5.0
ZG,(IU" '4'.0
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VIII-1-6. Result of Water Analysis (17 points)

BOD (mg/f)
Location ‘Name of .. 1985 . . °1986 ]
¥o. 1/ Tributaries Jul | Aug | Sept | Oct | Nov | Dec | Jan | Feb May
1(18/1)|Mae Nam Bang Nara x 0,45 {2,15| 0.40] 0.5 | 0.4 [ 0.4 ] 0.9 | 0.3
2 (18) n * 10,10 11,051 0,601 0.2 | 0.4 | 0.4 1 0.6 1 0.44
3 (13) " x 0,40 [1,05] 0.701°0.3 [0.4 | 0.9 | 1.1 | 0.46)
4 (1) " x 10.70.] 1,001 0.70} 0.1 [ 0.6 | 0.4 | 0.4} 0.35
5 (10) " x [0.152.00{ 0.45| 0.2°| 0.5 | 0.6 | 0.5 | 0.55
6 (24) |Kulong To Daeng x 115 ] 2.15] 0.90] 0.1°[0:3 | 0.4 0.1 |"0.55
7(23/2) " » {o.65{2.20) 0.30{ 0.2 | 0.6 | 0.4 | 0.6 | 0.6
8(23/7)| Khlong Khok Ko x [1.45|2.40] 1.550 0.3 [ 0.2 | 0.5 0.7 | 0.55
9(25/7)| Khlong Sungal Padi x 10,500 1,85} 0.25] 0.1 | 0.3 | 0.1} ©.3 ] 0.85
10(17/6)| Khlong Chuap x [0.55 1,50 0.251 0.3 0.5 { 0.4 | 0.7 V05
11(18/3)|Khlong To Ghe x {1.60|2,80] 0.90| 0.6 | 0.5 | 0.8 [ 0.8 | 0.5
12(20/2)|Mae Nem Yakang x lo.601.60] 0.45{ 0.0 { 0.2 {02 0.4 0.4
13(38/6)| Khlong Ku Bae Ya Hae | x 10,80 [ 2,40 2.15] 0.1 | 0.6 | 0.7 [ 1,0 j L.9
14(17/5)| Khlong Pileng % 10.3511.25] 1.10] 0.1 | 0.4 | 0.7 | 0.3-] 0.5
15 (15) |Khlong Phru Kap Daeng| » {1.00|2.30[ 0.85] 0.3 | 0.8 | 0.7 | 0.2 [32.63
16(21/1)| Khlong Bang Toet x 10,65 1.90] 1.50] 0.7 | 0.8 | 0.7 | 0.8 | 0.35
17(25/5)} Khlong Xhok Phal « lo.solo.sot tsolo.r{os o7l 0508
Suspepdéd Solid {(mgfl)
Locééigh Hame of 1985 : 1986
No. 1/ Tributaries Jul | Aug ]| Sept| Oct | Nov'[Dec| Jan.| TFeb | Mar
1(18/1) Mae Nam Bong Nava | 7.338| x | 231 {4,764| 76| 48| ss2] 5,560{12,162
2 (18) " 6,365 x | 125 14,598 58| 68 103{  154]17,105
3°(13) L 587 x {125 |2,689] 169| 36| 195| 3,609]10,384
4 (1) n  l4,520{ x| 243 |5,093] 140{ 61| 9,139] 6,577|18,842
5 (10) o 26,847 x |.643 [3,618]1,740| 52]12,466|13,679|10,847
6 (24) | Khlong To Daeng sl % 167 | 10af 98| g0l 1s7| wrel 2
1 723z "o 68 x| 92| 104] 55| S| 187| 133| 126
8(23/7)| Khlong Khok Ko 176 x 107 | 114] 105| s8] 164 164 79
9(25/7)| Khlong Sungai Padi 73] 60. 30 - 21) 10 ‘85| . .83 61
10(17/6)| Khlong Chuap | x| 86 | s8| 29| 11 91l 95 87
11(18/3){ Khlong To Che 76 x| o7a | 18a{ 31l s 96 74 75
12(20/2)| Mae ‘Nam. Yakang 90| x | 92 | 104| 39| 32| 108 87 55
13(38/6){ Khlong Ku Bae Ya Hae| 431| x 146 | 105| 79] 29| 1s50| 120] 664
14(17/5)| Khlorig Pileng 764 = | 83 | 102| 68| 37| 138] 113] 3,459
15 (ISj' Khlong Phru -Kap Daeﬁg 97| x |183 11| 82y 37 129} 101 155
16(11/1)| Kilong Bang Toel . 19650 x {313 1 169) o069} 192 1,531 9,560
17(25/5)| Khlong Khok Phal 700 x| 302 | 298} 187] 77| 159 314 5,734

2/ ' = Not detected;

%  Hot analyzed

'l/" No{fof Narathiwat frrigation Office’

3/ Analyzed by Prince of Songkhla University’
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Cheldity {(mg/% as CaC03)

e

Tocat Lo Mame of . 1985 ) 1986
Mo, hy) - Tributaries Jul TAug] Sept] Oct Novi_ “Dee. Jan_| Feb | Mar
1(18/1) |Mae Wam Bang Nara - | - | x |12.28(3420  f12.53] - .| n71] < |-
2 (18). u - | x |16.01{2960  |11.09] 7.17| 7.12] 4.61]22.06
3 1Y) " 31,340 x |18,43]3180 . JA9.45] 9.94]20.59} 6.98]23,92
4 (1) " - | % j22.2103090  J25.25011.95) -~ | s.54) -
5 (10),]: " « | x [16.28(3700 [13.71f11.23) - | - | -
6 (24).|Khiong To Daeng 9.20] % {13.87| 16.40{15.34[11.48] 4.13{ 9.33| 3.92
Tex125) L | 1.87] x |18,40] 14.07]17.92|10.08] 6.71} 8.64! 6.80
8(23/7)|Klong Khok Ko 7.63] 'x 133,49} 27.63[24.98131.35(16.65(19,83|20, 36
9(25/7) | Khlong Sungai Padl | 5.47] x | 7.72| 7.83| 6.50f - - - -
10(17/6)| Khlong Chuap 0.80{ % | 1.58 2,55 0.70) - - - -
11(18/3)|Khtong To Che ~ | =1 6,53} 8,17} 3.96{ 0.32}| 0.22] - -
12(20/2) | Hae Ngm.Yakang : 1.00 x 1.28 3.6L| 7.36| -~ - - -
13(38/6) | Klilong Ku Bae Ya line [61.86} % |10.26| 6.38[ 4.11| - ~ | 2.20{74.42
14(17/5) | Khlong Pileng 21,80 x [12.68] 11.98[14.061 4.91[10.38]14.87]48.13
15 (15) [Khlong thu;Kpp Daeng| - x (28,46 23.92[20.97|11.27] - - -
16(11/1)-Kh16ng Bang Toei 20.60] % [1l4.94| 18.98(34.7423.17}13.7416.73|68.20
17(25/5)| Kilong Khok Phai 21.37) % |85.54| 25.52]57.26|29.78]38.05)79.87]48.62
Sulfate (mg/4)
Location| - Name of 1985 1986
Nn._l{ Tributaries Jul Aug | Sept | Oct Nov Dec Jan | Feb .ﬁ5§"f
1(18/1)| Mae Nam Bang Mara | 593.9| x [31.5| 97.7] 2.0 4.6| 52.8|301.2[467.1
2 (18) | " 466.4] x | 23.5| 99.8| 1.9| 4.5] 12.1]136.6{509.2
3 (13) " 99.4| x | 26.0] 99.1]27.2| 7.2{ 30.3[223.7[435.5
4 (1) e 1523.3]  x | 41.0] 99.1) 5.9 6.91338.6|349.6|509.2
5 (10) " 968.3| x | 68.5[104.6[45.6| 6.3[365.3[469.7|446.1
6 (24) | Khlong o Daeng 9.9/ x | 16.5| 3.0| 4.8| 7.1} 19.5] 32.0{ 25.2
7¢23/2) "o 4.7 x | 19.0] 2.6] 4.5| 6.1f 24.5| 28.2| 18.9
8(23/7) Khlqng_xhok Ko 6.7 x| 23,0] 4.4} 9.5 12,47 25.41 35.9| 33,6
9¢25/7)| Klilong Sungai Padi 6.3 x| 6.0 2.0 0.6]2.8 [ 13.3] 88] 5.0
10(17/8)| Khlong Chuap 3.9) x| 7.0} 2.3 1.3} 3.3 | 11.8] 8.8] 6.3
11(18/3)} Khlong To Che 3.1) x| 10,8 4.1} 1.5] 3.5 } 13.2} 8.8) -
12(20/2)| Mae Nam Yakaﬁg ' 4.5 = 8.0 2.3 0.5]| 3.7 10.31 8.8 -~
13(38/6)| Khlong Ku Bae Ya lae 148.4 x| 18,37 2.9 3.1] 4.4 13.8| 12,7|166.2
14(17/5) Khlong Pileng 63,40 x| 13,00 3.0 2.9} 7.7 | 23.2{ 28,2/269.3
15 {15} | Kirlong Phru Kap Daeng B8.8] x | 43,5] 4.8 7.5] 8.7 18.4| 20.4) 16.4
16¢11/1) Khlbngfnang Toedt | 54.6] x | 16.5] 4.7]12.4[10.3 | 22.0|119.2|446.1
_EEEZS/S) Khlong Khok Phal 339,95 x { 62.5p 4,5/ 21.9[11.3 | 49.,21123.1]340.9
1/ Mo, of Narathiwat Irrigation Office
2/ - Wot detected; x Not analyzed
3/  Analyzed by Prince of Songkhla University VI1i1-29




Total N (mg/l)

' Location “ Name of o A98S L Aese T
| ne. A/ ~Tributaries Jul | Augi]-Sept’y Qo | Nov CDeg o Jan 'FEb[ Mar |
11(13/1) Mae Nam Bang Nara _2.05_ﬂfx '0J1¢-:1.;2 .2.801 4{7§ ;oizef' ;-: e
+2.(18) " ' 1,38 % [ | 1.96|11.76] 2,801 0,841 1.401" x
33U " Lo.ag| x| 85] T -] sie0] 3,64 -} 364 %
4 LNy u 4.700 % |1.6717.84(:3.360 2,527 2,24 3,08 %
5 {10) & ~ % o= | 1.29012.60)| 6,16 1,12 1,06 |
6 (éé) Khloﬁg'Tq Daeng 6.98| % }'0.82]12,88) 9.52 3.92_:1,68 672 *
7(23/2) | " wo i | = ] 3.64[24.087 5.60 1 3.64 1 5.60| x
.8(23/7)|Kiilotig Khok Ko~ = = Pa.11 % liz2.65] 3.08 6.72:'6-16_*3;08 10L 64 - %
9(25/7) |Khlong Sungad Padi {0.71) x| 1,87} < ~trboisat392] 3:08 ] x
10(17}6)'ﬁhiong Chuap - R 1.12] 5.047 5.32° 140 =%
11(18/3) |Khlong To Che 6.770 % | - < |- h.a8Y 1,687 5,327 5.88) %
12(20/2) |Mae Nam Yakang “ | ox 13.95] 0073 5.60 | 4248 2. 241 3,08 [ %
13(38/6) | Kiilong Ku Bae Ya Hae |2.35] ' [6.19] 7.28 ?1,61:fﬂ.?6"1.68~' '; %
146(17/5) |[Knlong Fileng {4620 x| - [os6| 6.06) 2:80 - “hzef x
15 (15) |Khlong Phiu Kap Daeng|1.31] x| 0.97] 3.36| 2.94| 5.883.92 4.,20{
16(11/1)]Xhlong Bang Toéi CL0.46) % 71.37].2.63 fa.sg 2.52 13,92 58.68- b
17425/5) [Kulong Khok Phat | 2.40[ x | - | 1.68] 5.60[16.80]7.00| ~'| x
Total: P (ug/h)
Location - Name of- . 1985 , 1986
to. L/ Tributaries Jul [Taug |Sept | Oct [Nov [ Dec |Jan | Feb | Mar
1(18/1) |Mae Nam Bang Nara 6.55) x 10.16| - |4.96] 1143 - - X
2°(18) " 15.02) x| - |'0.35} 3.29) 14.27 - - %
3 (13) v 17.41) x {0.02]0.81|12.06| 5.8 - | - | =
4D, f 658 x| -]« fo.33] 25,79 - - x
50y o gl vt o4 - laes| = |- - X
6 (26) Khiong To baeng 19.69| x| 1,00| 2:02] 5,55 21.95 - -] o=
”3t23/23" o 20.26] x |0.02|1.20] 8.10] 12,84 - - x
. .ﬁ(ijf) Khlong Khok Ko ‘ 15:69 s ln.o2 i3_68' 342 - - L x
| 9(25/7) |Kiilong Sungal Padi |18:55| x [0.03| - f7.09)12.84 - | - X
10(171'6) Khiong Chuap .S‘Bl’s % - =} 1,65 10.64 - - x
7116137§)Tkﬁ166g To'Che disss| x |- frsefa.32)iaa2g - | - | x
~12(20[é) Mae Nam Yakang T ;5.12 % 10,01 ] 0;81] 2.78. 25,400 - - ®
13(38/6) Khlong Ko Bae Ya Hae L5.69 o X'_U - - 1:0’,1;'} - 9.&!,_.— _ s
: iﬁfi??s) Khlong Pileng olr0ass] x - - | o0.007 10,86 - o
N 157 (15), Khlong I”hru l( ':,Daeng 13'.141' BE I FREU F 1,64 ) 14970 - N ¢
'{’16(11/1) Khlon  nang Toei " |10.55] x| 0.03] < | 1.98] 11.43 - - | x
17(25/%) Khlﬂngmﬂhqk Fhaiiv" 9,98] " x L-e_“ 0,64 0.82] 5.8 - - %]

VITI-30

1/ Mol of Na:athiﬁat'Ii:igétibn'OEficé
2/ L Not deLected'ﬂ

e X Not analyzed ‘
- _/ Analyzed by Prince of ‘Eongkhla University




Total Fe (mg/4)

1985

1986

Location | Nawe of S L .

o, M| Tributaries . fJul | Aug |Sept | Oct | -Nov fDec | Jau T Feb | Mar
" (18/1) [Me Naw Bang Wava | - | % [1.53(1451]0.09 | 3.75| 0:73] 0.75| 0.76

2 (18) no cob s 10,65 2,18 | 0.09 | 1.55 | 1.05| 0.70] 8.48

3 (13). " 0,20{ x .|1.66|10.20 2.70 | 3.03| 1.13] 2.38] 7.65

4 (1) " 0.20| x l2.90]12.50] 2.70 3.39 | 4.12] 1.52| 1.04

5 (10) " 0,15 “w.}1.357 8720} 0,08 2.15]1.36] 1.30| 1:i3

6 (24) |Khloiig To Daeng 0:16] x |1.18[18.00 | 1.25 | 1.98 | 1.46] 3.30| 3:78

| o - | % |2.95]5.10]2.602.15| 1.85| 2.40| 2.26

8¢23/7) |Khlong Khok Ko =} - x' |3.85{18.50] 4.00 | 2.85 | 7.81| 4.75 6;59

9(25/7) |Khlong Simgal Padi | = | x ‘|1I03[1a.80[0.00| % [ 2.30] 1.20] 0.85
10(17/6) |Khlong Chuap .~ | = | x l1.97)3.20| 1.90} 2,20} 1.75 1.84] 144
11(18/3) [Rhlong To Che - oo |2.05 0 3080 [ 2090 | 0.750 3,11 5.40] 188
12{2042) Mgg;nam;xakang_;_,:_J e 12066 3050 10651 3,13 ) 3,30 1.03) 0.85
13(38/6) Knlpﬁg’gu-uae.ra'uae 0.45| > |1.72|3.37]1.600.93|3.00| 1.58| 3.80
14(1775) [Knlong Pileng . [0.20| x J1.50| 2.10|4.00 | 3.25] 3.35] 9.2912.20
15 (15)  Khibng_?h;u Kap Daéng H; "% 8,88 5.lb-'2}56 1.23) 3,51 4.56 4;06
16(11/1) [Rhlong Bang Toei | 0u551 x (5,68 9.16 [11:60 [ 3.39 ['6.75| 4.37| 6.60
17¢25/5) [Rhlong Khok Phai. |5.10| ~x |4.3816.10[17.00| 1.63{ 4.38{22.80| 5,78

Jeavy Motals
. : n:'Juiy, 1985

Locatlon . Name of Heavy Metals (mg/%)

¥o., Y/ Tributaries TThs [ ca Cr Cu Hg b | Sn Zn

1(18/1) [Mac Nam Bang Nara - lo.oos | - - S - 10.036

2 (18): " x b X X x x x x

3 (13)'7 " X * ® % ® x ® %

4 {11) i x b x ® P ® % x

5 (10) " x x x % % x % x

] (24) Khlong To Daeng ; ' ® % * x * ®

723)72) " - - - - - - - -

8(23/7) Khlong Khok Ko x x X x ® % % x

9(25/7) Khiong_Sungai Padi . x % x x x ® « "
10¢17/6) |Khvlong Chuap - - % x. x 1 ox x * x x
11€18/3) K!{lbng'To Che - ® x % % ® ® X .
12(20/2) |Mae’ Nan Yakang - - - - - - ~ 0,020
13(38/6) Khléng‘ku Bae Ya llae T X x x % x X %
14(17/%) Kﬁibng.Pileng ' x x % x * x % x
15 (15) Khlong Phru Kap Daeng P x x x x x x x
16(11/1) |[Khlong Bang Toel * x x * x x % *
17(25/5) {Khlong Khok Phali x x b x b ¥ P X

1/ No. of Harathfwat Irrigation Office

2/  — Not detecled;

X - Not analyzed

3y Analyrzed by Prince of Songkhla University
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‘Samp

List of Water Sampling Points ..
="No'..' Name.af'Rivér S . Location
1(18/1) 1 Mée.Nam Baﬁg Nara Ban Plg . _ _
2 (18) " Ban,Ba.Ngo Bé'Se:Pu Tae . -
3. (13) n : Ban Choll Ma't.' : ; _ '
5 (10) " Ban Tha Phrack
6 (24) Khlong To Déeng Ban ‘Ko Té Mung o
7‘(23/2) . L Béfore’coﬁjuncti¢ﬁ5with7Mﬁno'Canal
8 (23/7) Khlong Khok Ko Before conjunction with Muno Canal
9.(25/7) Khiong Sungal Padi  Ban Yai o
10 (17/6) Khlong Chuap Baﬁgﬂaiubb Ok .
11 (18/3) Khlong To Che “Ban Khok Su Mo
12 (20/2) Mae Nam Yakang Ban Sungai Bala
13 (38/6) Khlong Ku Bae Ya Hoe  Ban Ku Bae Ya Hae
14 (17/5) Khlong . Pileng In front of Pileng Regulator #1
15 (15) Khlong Phru Kap Daeng At Rural Accelerated Bridge
16 (11/1) Khlong Bang Toeid Ban Yu Yo
17 (25/5) _ Ehlong Khok Phai Ban

1/ Wo. of Narathiwat Irrigation Office

Khok Phai
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m:__ﬁiiIrifT-;;Drainage Area Concerned With -Acidic Water Outfiow.

= Basin - Drainage
No. “Area - .  Area Remarks
Lo (sq.km). (sq.km)
-1 £: i a . 16.2 -
2. Khlong Ba Keng - 12,6 -
'3 “Khlong Ku' Ra Po 1190 R
4 . Khlong Mae Lampbu - 11,0 -
-5 Khlong Na Ko - 12,0 -
6~ Khlong Té' Che 37.6 -
7 . Bang Nara -l 6.3 -
8 ' Khlong Chang 53.4 -
- "9 :< Khlong Maru Bo 7.7 ~
10, . Existing: Pileng 51,2 - 51.2 A
11 + Khlong Bang Toei 13.0- 13.0 B
12 " Khlong Xhok Ngu 6.5 -
13 .- Khlong Lan 9.2 -
~14°  Bang Nara -2 6,2 -
15 “Bang Nara -3' 10.3 -
16 . Khlong Sala Mai - 6.8 - -
17 NBR - Bast 16.5 -
18 'Khlong Lai 9.1 -
-19 . Khlong To Lang 12.8 12.8 B
20 . Bang Nara -4 8.5 -
21 " Bang Nara =5 6.0 -
22" . Khlong Ku Cham . 14.5 - =
23 Khlong Pru Kab Daeng 22.4 8.9 A
24 “'NBR - West _ 15.3 =
25  Khlong Ku Bae Ya Hae 14.3 14.3 B
26~ Bang Nara - 6 9.8 -
27 ~ Khlong Pu Cho Ya Mu  21.3 -~
28 . Khlong Sapi Yo . 35.0, - 21,0 A
29  Bang Nara - 7 10.5 -
Sg. Padi* 78.2% 78.2 B

Total YR 199.4

Note : A figure of 78,2 sq.km with * mark means that the basin

- area is out of the Study area. The total of 467.0 sq.km
with *%* mark is not including the above 78.2 sq.km of Sg.
Padi, however, the total area of 199.4 sq.km is including
the above area. . No facility is recommended on Khlong Lan
because acidic water .does not flow into the Bang Nara
water storage. In the column of remarks, "A" stream is to
be controlied by the existing facility and "B" by the "B"
proposed facility.
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VIII-2, Irrigation
VIII-2-1  Water Balance Anai_ysis _
TABLE VITIZ2<1  MULTIPLICATION FAGTORS TO RELATE MONTHLY
' EFFECTIVE RAINFALL VALUE OBTAINED

4 facter  _d_ factor
y )
10,00 0.620 " 45.00 . . .0:905
12,50 0.650 50,00 - 0,930
15.00  0.676 55.00 . 0.947
17..50 0.703 ~ 60.00 - 0,963
18.75  0.720  65.00 . 0.977.
20,00  0.728 70.00- 7 0.990
22,50 0.749  75.00 000
25.00  0.770  80.00 | 1.004
27.50  0.790 85,00 008
30,00  0.808 90,00 1,012
31,25  0.818 95.00 . 1.016
32,50 0.826 ©100.00 . 1.020
35.00  0.842 125,00 1,040
37,50 0.860 150.00 - 1,050
40,00 0.876  175.00 1,070

T T R P = S

Note : d - Net depth of irrigation application in mm
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TABLE VIII-2-3  RESULTS OF WATER BALANCE STUDY

WATER BALANCE ANALYSIS IN THAILAND
PROJECT NAME BANG NARA IRRIGATION AND DRAINAGE PROJECTr THATL AN

Kk
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*xx CASE STUDY : ALTERNATIVE CASE
*x% CROOPED ACREAGE - REMARKS xxx
PADDY -ILV 3370. HA <« 21063. RAI ) WET SEASON
PADDY ~HYV(1): 4810. HA ( 30063. RAI ) WET SEASON" (RD-13%)
PADDY -va<2> 1600. HA ¢ 10000. RAL )  WET SEASON. (RD-7)
MUNGBEAN (1) 210. HA ¢ 1313. RAI' ') DRY SEASON
MUNGBEAN (2) 310. HA ( 1938. RAI ) “DRY SEASON
MUNGBEAN (3D 100. HA ¢ . 625. RAL ) DRY SEASON
CORN (1) : S 210. HA « 1313, RAI ) DRY SEASON
CORN (2) .: 310. HA ( 1938. RAI ) DRY SEASON
CORN (3) : 100. HA ¢ 625. RAI > DRY SEASON
GROUNDNUT (1) 210. HA ¢ 1313. RAI ) DRY SEASON
GROUNDNUT (2) - 310. HA ¢ 1938. RAI ) DRY SEASON.
"GROUNDNUT(3) 100. HA ¢ 625. RAI Y DRY SEASON-
VEGETABLE (1) 210. HA ( 1313. RAI > DRY SEASON
VEGETABLE(2) 310. HA ¢ 1938. RAI ) ‘DRY SEASON
VEGETABLE(3) 100. HA ¢ 625. RAI ) DRY SEASON
FORAGE CROPS 200. HA ¢ 1250. RAI ) DRY SEASON
xxx DIMENSION OF BASIC ITEMS xxx
MAXIMUM STORAGE VOLUME 15839000 CUM
MAXIMUM WATER SURFACE AREA 1386. HA
MAXIMUM WATER LEVEL 0.40 M
RIVER MOUTH MAINTENANCE FLOW 5.00 CUM/SEC
IRRIGATION EFFICENCY
PADDY CULTIVATION 57.0 %
UPLAND CROPS CULTIVATION 46.0 %
RETURN FLOW RATE 30.00 %
*xx CULTIVATION CONDITION x%x
LIy CULTIVATION AUG-2ND DECADE START
HYY (RD-13) 'CULTIVATION SEP-1ST DECADE START
HYV (RD-7) CULTIVATION SEP-2ND DECADE START
MUNGBEAN (1) .CULTIVATION MAR-2ND DECADE START
MUNGBEAN (2) CULTIVATION' FEB-3RD DECADE START
MUNGBEAN (3) CULTIVATION APR-2ND DECADE START
CORN: (1) CULTIVATION MAR-3R0D DECADE START
CORN™ (2) CULTIVATION MAR-2ND DECADE START
CORN: (32 CULTIVATION APR-3RD DECADE START
GROUNDNUT (1), CULTIVATION .- MAR-2ND DECADE START
GROUNDNUT (2. CULTIVATION . MAR-1ST DEGADE START
GROUNDNUT(3) CULTIVATION ~APR-2ND DECADE START
VEGETABLE(1) CULTIVATION FEB-3RD DECADE START
VEGETABLE(2) CULTIVATION FEB-1ST DECADE START
VEGETABLE(3) CULTIVATION MAR-2ND DECADE START
- FORAGE CROPS CULTIVATION THROUGH A YEAR
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TABLE VITI-2-5 OCCURRENCE OF DRAWDOWN OF WATER LEVEL
ON BANG NARA WATER STORAGE

Decade Occurrence . Calculated Water Level . " 30-yr's Mean
0 -' ~ (EL-m) . .
Dec-1 - ST : : -0 0,40
Dec-2 - - ©0.40
Dec-3 - - 0.40
Jan-1 - - 0.40
Jan-2 - . - 0,40
Jan-3 - - ' B 0.40
Feb-1 - - ‘ ) 0.40
Peb-2 - ~ | | 0.40
Feb-3 - - 0.40
Mar-1 - : . - : 0:40
Mar-2 2 0,38 0.28 _ : : 0.40
Mar-3 2 0.30 . 0.36 - 0,40
‘Apr~1 3 0.22 0.35 0,17 .. .. . 0.38
Apr—2 5 -0.08 " 0.24 0.11 0.23 0.24 o 0.36
Apr-3 6 ~0,67° 0,37 0,20 0.36 0.21 -0.03 - - 0.33
May-1 4 -1.16 0.33 0.15 0.35 ' - 0.34
May-2 4 -1.84 0.26 0.25 0.22 0.31
May~3 3 -1.62 0.08 - 0.02 , : 0,31
Jun-1 2 0.32 ~0.04 ' ‘ 0.38
Jun-2 1 0.32 0,40
Jun-3 1 0.39 : 0.40
Jul-1 1 0.31 0,40
Jul-2 1 0,24 0.39
Jul-3 ~ | - - 0.40"
Aug-l - - ' ' 0.40
Aug~2. o : e : ' 0.40
Aug-3 - ' - | : 0.40
Sep=1 1 0.15 0.39
Sep-2 - ‘ R 0,40
Sep-3 2 -0.02 0,38 ©0.39
Oct-1- 3 0.05 -0.90 0.14 0.34
Oct~2 2 0.18 -0.41 | 0. 37
Oct=3 - . - : 0.40
CNov-l - - T 0.40
o Nov=Z - - : o - o . 0.40
Nov-3 - o - 0.40

;f:__'-Noﬁe: -~ means no. occurrence or no draw-down of water level
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TABLE VI11-2-6 * CALCULATED WATER LEVEL
: ~-©+© ON BANG NARA WATER STORAGE
: (1955 to 1964)

Lo s e T N {unit: EL-m)
Decade. 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

Dec~-1 - - - - - - - - - -
Dec=2 - - -~ - - - - - - - -
Deci3 . = e = e = oLl
Jan-=1 - - - - S - - - - -
Jan-2 T - T - - - - - - - -
Jan-3 - - - - - - = - = -
Feb~1 = "~ R - - - - - - - -
Feb-2 - = - - - - - - - -
Feb+3 - - - - - - - - - -
Mar-1 - - - - ~ - - - - -
Mar=2 - - - - - - - - - -
Mar-3 - - - - - - 0.30 - - -
Apr=1 - - - - 0.22 0.35 - 0.17 - - -
Apr-2 - - ~ -0.08 0.24 - 0.11 - - -
Apr—3 - - - -0.67 -~ 0.37 0,20 - 0.36 -
May-1 - - - =-1.16 0.33 - 0.15 - - -
May-2 - = - -1.84 0.26 - 0.25 - - -
May=3 - - - ~0.62 - - 0.08 - - -
Jun~-1 - - - 0.32 - - -~0.04 - - -
Jun-=2 - - ~ - - - - - 0.32 -
Jun-3 - - - - - - 0.39 - - -
Jul=1 - - - - - - 0.31 - - -
Jul-2 - - - - - - 0.24 - - -
Jul-3 - - - - - - - - - =
Aug-1 = - - - - - - - - T
Aug=2 - - - - - - - - - -
Aug-3 - - - - - - - - - -
Sep-1 - - - - 015 - - - - - -
Sep-2 - - - - - - - - - -
Sep-3 - - - - - - - - - -0.02
Oct~1 - - - - 0.05 0,05 - - - -0.90
Oct-2 - - - - ~ 0.18 - - - ~0.41"
Oct-3 - - - - - - - - - -
Nov-1 - - - - - - - - - -
Nov-2 - L - - - oo - - - - -
Nov-3 - - - - - - - - - -

Note: - means that water level would be kept at the normal impounding
water level of +0,40 n. '
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TABLE V111-2-7 - CALCULATED WATER LEVEL:
.- ON:BANG.NARA WATER STORAGE

(1965 ‘to 1975)

{unit : EL-m)

Decade 1965 1967 1968 1969 1970 1971 1972 1973 1974 1975

Dec-1
Dec-2
Dec=3
Jan~1
Jan-2
Jan-3

Feb?l

Feb-2
Feb-3
Marfl
Mar-2
Mar-3
Apr~1
Apr-2
Apz-~3
May-1
ManZ
May~3
Jun-1
Jun-2
Jun-~3
Jul-1
Jul-2
Jul-3
Aug-1
Aug-2
Aug~3
Sep-1
Sep~2

Sep+3f

Oct-1
Oct=~2
Oct~3
Nov-1

Nov~2

-Nov-3

:Note:' - means thatiwafer level would be kept

— — - — —
e - - - —
- - - -— —
o — o~ - -—
o — - - e
p— -— -— - -
- - — - -
- - - - —
— - - - —
— — —_ - —
- - -— - -
— - - —_ —_—

water level of +0.40 m.
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TABLE VITI-2- 8 CALCULATED WATER LEVEL
"ON BANG NARA WATER STORAGE
(1976 to®1985%)

R e e s _ (unlt ‘::EL—m)
Decade: 1976 . 1977  1978- 1979 1980 1981 1982 1983 1984 1985

pec~l =~ ~ e - - - = - - - -
Dec~2 = = - - - - o - - -
Dec=3 .~ = = - - ~ - - P -
Jan-l - - - - - - - R .
Jan=Z - = - - - - e o S
Jan=~3 - - - - - s - - -
Teb-1 = - - - - - - - -
Feb-2 = - = - - - - - - o
Feb-3 - = = = - - - -
Mar--1 - - - - - - = - -
Mar—2 - - - - - - '
Mar-3 - :
Apr-1 - - - - - - e - .
Apt-2 - - - - - - 0.2 - -
Apr-3 - = - - - - - - -0.03 - -
May-1 - - - - o - - - - -
May-2 - - - - - - - - - - -
May-3 . - - - - - SR - - -
Jun-1 = .= - - - - - - - - -
Jun-2 - = - - - = - - - -
Jun=3. . - o~ - - - - - - - -
Jul-1 -~ - - - el = e - -
Jul-2 - - - - - - - - - -
Jul-3 - - = - - - - - - -
Aug-1. - - = = - - - - - - =
Aug-2" o~ - - - - - - - - -
Aug-3- - - - - - - - - - -
Sep-1 - - - - - ~ - - - =
Sep~2 - - = - - - - - - -
Sep-3 " - 0.38 - - - - - - - =
L - - 014 - - - -
Oct-2 - - - - ~ - - - - -
Oct-3 - - - - - - -2 - -
Nov-1- - - - - - - = - - =
Nov-2. -~ - - - - - - - - = =
Nov-3 - = - - - - - C- - -

|

i

i

1

I
oo
[#%)
(=]

1

!

I

Note: - means that water level would be kept at the normal 1mpound1ng
. water level of +0.40 m.
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TABLE V11i1-2-9 PROBABLE LOW WATER LEVEL ON BANG NARA WATER S_'I‘ORAGE

1. Full water level énd.fuii cépacity: o

Full Water level +0.4dm _ 4. Result of prbbable analysis
Full capacity = 15.84 MCM o _

. No, ‘Capaéity .

2. Condition of water balance study . T {MeM) -
M el , ' 1 5.00
2.1._Qr?p ;ntgn51ty .125% 9 8,42
2.2. Cropped Area _ 3 . 12,37
paddy ILV = 3,370 ha 4 12.41
" HYV 4,810 ha (RD-13) . 5 12.71
" - HYV 1,600 ha (RD-7) 6 12.96
Mungbeans . 620 ha 7 13.70
Corn 620 ha 8 13.78
Groundnut 620 ha ) 9 14.85
Vegetables 620 ha 10 15.18
Forage crop 200 ha : 11 15.68
‘Total 12,460 ha .12 15.68
o 13 15,84
—_— & - 14 15:84 -
3. Annual lowest water level and Capacity i5 15.84
o . _ 16 -15.84 . R
Year '_&?ﬂ?st Capacity : 17. 15,84 Probable Capacity
(m) {(McM) 18 15,84 oot iwn -
1955 0.40 15. 84 19 15.84 ‘Period ™ Capacity
1956 - 0.40 15.84 20, 15.84 “lyear) < (MCW)
1957 0.40 15.84. : 21. i5.84 Do
1958 -1.84 5,00 : 22 15.84 2. . 14.28
1959  0.15 12.78 23 15.84 5. . 11.67
1960 - 0.05 12.96 24 15, 84 10 . 10.50
1961 -0.04 12. 37 . 25 15.84 20 . 9.63
1962 0:40 15.84 - 26 15.84 25 9.3
1963 0,32 15.18 ' 27 15,84 | 30 9.20
1964 -0.90 8.42 28 15. 84 50. . 8.75
1965 0.38 15.68 29 15.84 100 8.18
1967 0.40 - 15,84 30 15.84 . 200 7.70
1968 0.40 - 15,84
1969 0.40 15.84
1970 0.40 15.84 C
1271 0.40 15. 84 5. Probable water level with return
' -1972 0;49 15. 84 © period of 10-year -
1973 0.02. 12.71 R :
1974 - -0.40 15.84. . . . 0.op. Li2.55-11.67)
1975 - 0.40. . 15,84 L . (12.55- 7.96)
1976 '_Q;49[ﬂ- . 15;84 = =0.19 ﬁ o
- 1977 0,38 - 15,68 . o '
1978 = 0,40 15.84 Wote: Storage capacity on WL-1.0m
1979 0.40° . . 15.84 - = 7.96 MCM
1980° 0.40 15.84 [ty ¢
T T PR SR e O
1982 ‘0.28° 14,85 - T T
1983 <0.03 - 1241 " Storage capacity with b-year
1984 0.40 - '15.84 _ return period
S0, © 15,84 . . =11,67 MCM

1985

=
N~
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CRESULT OF WATER BALANCE ANALYSTS (1961)
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TABLE VIII-2-12

Irrigation Planning

ViTi-2.

CALCULATION OF EVAPOTRANSPIRATION

(by Penman method)

mn/ day )

(Unit:

Oct.

S Jun,  Jul.

May -

Mar.

Dec,.

Nov.,

Sep.

Aug.

Apr.,

Feb,-

Jan.,

Mon.

15757362550&5492135;&.69
44454&4433333323&.33333

.]958628321823301491333
. » .

143434514333233333333333

515589:&.850&.:&.6865679898
4554444334333333333333

8910061311869110123330
455565[.&.44333.&.:&.:&..&.:&.&.444

8396987388768007982102
fSr)S.&.rJ:u.;ﬂ.33333:ﬂ.fu.33ru.fu.:urlu.fu.

9610966420860917050253
445655444433.&.3434:@4444

8417281729991098&.51061
- - L] L -
4555555443334433444444

rJ:ﬂ‘361500152106001:u.586757
- : . - = .

5r)5565:46414;ﬂ.:&.:4:ﬂ.:ﬂ.:ﬂ-:&.144;&.:4:&.
66676677554:&.5545566555

.3738755831269208341295
65666666555&4554566545

4100910249677564224799
. .
565756765! 14&.145:4.45654!4

26003
33.&..&.3

35380
9)3323

800014}4
3:&:333

uy
oy

o
(3]

MO AT D N DT
Mmoo Mmoo

QJnUOnUl
23333

3..400....44:4

o

33333

02078661966

:4:41433

352{08
4;&.&.33

:43376
P
T AT T 33

.ﬂ.loo?.oo
:4:4333

56193
fu.:n_‘.uu.s,.u.

3

~
o
9

3

@
.
o

.
3:&.333

M~ OV N N \D
s e e 4w
el N2 AT a]
?1..-005_......

33333

76969
. e
33333

901912
3....._.1.._.34143

0
3

n]
o

3.6

o
oy

5
3

rnu

..u.

555514!&.:&.:4:&-&.:4:&.

1292178996636.
. -

55.&.55:&.:&.:&.:&.[-&.

o) = 00 0D
a & a2 s e

aq

1984 3.5

—

o)

D
as!

o7

3.5

~T

4.2

1985 3.8

.2 .2 3.9 3.4 3.7

4,2

4,6 4.3

5.5

5,1 5.4

4.4

Mean

3.2 3.4

3.6

1 4.3 4.0 3.9 3.9 3.9

.0

4.8

Mean* 4.0

* ~ mean values from 1960 to 1985

Note:
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TABLE 111-2-16 SUMMARY OF CONSTRUCTION COST OF LOW LEMBANKMENT DIKE

'1-2253  ' Quant'y Unit Cost
SR | (1,000 ¥ )

Land Acquisition ' _620 ; rai T 12,4
_ Excavétion ' 202 .103 cuin 2.9
Embéﬁkment : | 346 " .11.0
Drainage Sluice 12  pls 36.0
Miscellaneous 1 1S : 6.2
Sub-Total | | 68.6
Contingency 20 % 13.7
D/D & Coverm't Admi. Fee 12.3
total 94.6

TABLE T11-2-17 SUMMARY OF CONSTRUCTION COST OF INTAKE FACILITY
(Collecting Conduit at Mae Nam Yakang)

Ttem Cost
_ (million B)

Collecting Conduit L=1.3 km 11
Intake Facility L=340 m 12
.Conveyénce Pipe : L= 13 km 182
Open Canal L= 5 km 3
Sub~Tota1 208
’Contingepcy and others (20 %) 42

Total : 250
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. VEGETABLES
{Irr. Period 105 days)

} 30 | O5days | 20 _|
™ D T |

FIGURE Vill-2-8. ESTIMATE OF Ke VALUE

CORN
- {lrr. Period 85 days)

20 25 days 25 15

. GROUND NUT
{irr. Period 95 days)

Ao | s | w |

MUNG BEANS
{Irr. Period 95 days}

' l | l
15 25 35 days 20
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SCALE 1:20,000

Mae Nam Yakang is ineandei;iﬁg"- -
like a hair pin, - Cross section
of the river shaws " U-" shape.

Base soil is almost Saf\dy silt
{Colluvium).

River sand is not thick than
others site.

Anphos 2
Rangae 2

To Rangae gration %\‘!

To dMuang

[+]
C%ae Nam Yekang is meandering. s
Cross section 1s;
Left Ll Right
side- side
River width is wider than 2
others site. Many River Sand. 4 o I s
Base s0il is almost Sandy silty ° qu B
. 2
{Colluvium}, : 7 n
Cross sectiom is; oy
Left S v o ) fight
@ side side
" Right-bank is lower (01d Base soil is almost Sandy silt

{Colluvium) :
River sand is not so thick.
Left bank is Low EL and swampy

River rine)

Base soil is .almost Sandy
511t (Colluvium)

Left. =ba_nk_ is Low EL.
Right bank is Hight EL (hill).

Bzse soil is Sandy silt
laterite, (Colluviunm)

Many River sand and river is
shallow.

FIGURE VIIT-2-10 GEOLOGICAL CONDITTON ALONG MAE NAM YAKANG
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SCALE  1:25,000

.Jgﬁf»——raf/fﬁ"”” To Narathiwat

To Ylngo-f’“’

River section show
" U ' shave.

Bzse soil is almost
Sandy Silt (Colluvium)
Many River sand and

river is shallow.

© River section show GaRiver is meandering.
" U " shane Cross section 1is;
Base soil 1s Sandy _Left~““\\ [—nght
511t to weathered rock side side
River sand 1is not River width 1is wider
so thick. than others site.
Base soil is Sandy
<31t (Colluviun).

F[GURE VII1-2-11 GEOQLOGICAL CONDITION ALONG MAE NAM YAKANG
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Table VIII-2-19 Design of Farm Inlet

N e
v S
R SRTR N
Farm Ditch Paddy Field

. 2
dil= Vo2 + 0.6 x Vp2/2 g+ £ L/D x Vp2/2 g +((Vp~V2)/2 g}

where;
VYo : mean Velocity of water in a farm ditch (0.4 m/sec)
Vp : mean velocity of water in the pipe (0.95 m/sec)
f : coefficient of friction £=124.6 x nz/D(1/3}
: roughness coefficient (0.015)
: diameter of the pipe (0.2m)
, i mean velocity on a field (0.2 m/sec)
Therefore;

f= 124.6 % 0.0152/0.2¢1/3)

- 0.048
di= 0.4%/2 x 9.8 + 0.6 x 0.952/2 % 9.8 + 0.048 % 1.0/0.2
x (0.95%/2 x 9.8) + ((0.95 - 0.2)/2 % 9.8)°
= 0,048 (say 0.05m) '

The loss head from a farm ditch to a field is taken at 5 cm.

A diameter of 20 cm of a RC pipe for the farm inlet is enough

to convey irrigation water to a field.
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TABLE VIII-2- 20 ACREAGE AND QUANTITY'IN NARATHIWAT SAMPLE AREA

Acreage : Total = 134.87 ha ( 843.0 ral)

R.U. : Rbtatiqn Block No. (ha) . ‘
No. 1 2 3 ' L _--:5 6.
1 2.16 1.83 . 1.68 1,49 2,20 0,78
2 .22 2,21 0 1.27 0 2026 2,33 0.89
3 2,25 2.01 1.37 1.46 2,21 1.76
4 1.23 2.41 3.24 2,08 2.33  2.55
5 2.40 2,08 2,30 . 1.73 - 1.31 2.40
6 2.36 1,47 2.06 2,06  2.23 1.71
7 2.19 3.78 2.13 1.80 1,66 1.82
8 1.70 2.20 1.88 2,13 2.04
9 2.16 . 1.98 2,13 1.18 2.19
10 2.25 .79 2.12 2.22 1.49
11 2.39 1,93 1,81 2.04
12 | 2,06 1.91 2.2 2.25
13 2.15 2.12 1.85
Total 13.81 21.90 26,62 . 22,83 25.94 23,77
Quantity
R.B. Acreage ey Farm Ditch (m) O FIT
No. ha Ral _¥b-1__¥D-7 _F¥D-3 _¥b-4__FD-5 _Total No,
1 13.81  86.3 605 124 - - - 729 7
2 21.90 136.9 1,435 272~ - - 1,707 1
3 26.62 166.4 1,055 455 255 15 100 1,880 15
4 22.83  142.7 1,374 45 23 - - 1,442 12
5 - 25.94 162.1 880 585 408 25  ~ 1,898 13
6 23.77  148.6 1,605 120 = - - 1,725 13
0 9,381 71

Total 134.87 843,

Notet 'R.U. No. ... Rotation unit No.
L R.B. No. ... Rotation block No.
FIT ... .0... Farm inlet
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- TABLE.VIIT~-2-21 LIST OF APPURTENANT STRUCTURES

Area = ! Narafhiwat Sample Area
Acreage : . 134.87 ha ( 843.0 rai)

Rotation No,

ITEMS ST 2 3 4 5 % Total
1. Potable Pump $100 mm 1 1 11 1 16
2, Rdad'Cfossipg (pls)
RC $600 L=4,0m 1 3 2 1 - 1 8
" 1=8.0m' - - - - - - -
" 1=20,0m - - - - - - -
3. Division Box (pls) ==~ 1 I 3 2 2 1 10
4, Curve Protebtibn‘Worké' 
(pls) -8 41 16 13 22 39 139
5. Check (pls) _ 4 7 8 8 8 9 44
6. Concrete Lining at Righ
Embankment Portion (m) - 160 280 175 - = 615
7. Drainage Crossing (pls) 1 3 3 1 3 3 14
8. Foot Bridge (pls) 2 3 4 3 4 3 19
9. Farm Drain (m) _
FDR-1 1,687
FDR-2 220
TFDR=3 - 255
Total ' ' : 2,162
10. Drainage Crossing (pls) 3
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TABLE VIII-2-22  ACREAGE AND QUANTITY IN RANGAE SAMPLE AREA

Acreage : Total.= 87.56 ha ( 547,2 rai)

R.U.

2

Rotation
o -3

.Block,&o,_t

o

No. 1
' 2.01
. 2.09

2.27
2.24

1.49

WO o~ O i B W N e

1.79

b et e
| S B ]

13

Total 18.16

2,08 .

2:20

1.99 .

2.28

2,33

2.22
1.79
2.15
1.81
2.28
2.14

1.89

21.19

Quantity

R:ﬁ. Acreage

2,30

2.10

1.51

1.87
2.15

2.00

1,45

2.08
1.46
1.48
1,49
2.05
2.04
2:34
1.54
2.30
2,00

9.10

1.26

23.49

2.01
1.81

ha)

1457
1.68

1.08

ii7i¥
1.85°

1.57

15.62

Farm Ditch_(m)

Total

CFIT
No.

No.. . ha

1 18.16
2 21,19
3 9.10
4 23.49
5 15,62

Rai _FD-1
795 -

113.5
132.4
56.9
146.8
976

Total 87.56

547.2

702

573
850
785

FD-2
245
418

22
200
© 420

FD~3. - FD=4

- 370

174

Note: R.U. No. .. Rotation unit No.

R.B. No. .

FIT ........ Farm inlet

.. Rotation block No,

VIri-eg -

85

FD-5

1,410
1,120

595
1,050
1,464

10

13
10



_ TABLE VIII-2-23.LIST -OF APPURTENANT STRUCTURES

9, Drainage Crossing (pls)

VIIT-69

 Area 1 Rangae Sample Area-
" Acreage ' 87.56 ha (547.2 ral) o
I I Rotation No. . .
I’T?E_M S . 1 2 - 3 4 5  Total
1. Road Croééiﬁg*(pls). _ ' l_ :
~RC $#600 L=4.0m ' 1 - - 3 2 6
M L=8.0m - - - - - -
T 1E2000m - e . e o
2. Division Box (pis) . 2 1 11 27
3, Curve Protection Works
‘ (pls) = 29 - 8 8 24 69
4, Check (pls) ' 6 8 2 10 5 3
S.VCoﬁcreteliining at'ﬁigh
Embankment Portion (m) " - - - - - -
6. Drainage Crossing (ﬁls) - - 1 - 2 3
7. Foot Bridge (pls) = 3 3 1 2 3 12
. 8, Farm Drain (m) -



TABLE VIII-2&24- ACREAGE-AND QUANTITY IN TAK BAI SAMPLE AREA

Acreage : Total = 132.01 ha ( 825.4 rai)

Nofe;' R{U.:No} e Rotation unit No.

R.B. No. ..

FIT ........ Farm inlet

. Rotation block No,

SVITI=70

R.U. - Rotation Bishk'ﬁﬁ} Eﬁa)T}'“  3
No. 1 ) 3 &5 6
1 1.66 1,67 1.57 1.35 1,75 2.03
2 1.69 2004 - 1.90  1.89  1.33  2.05
3 1.8 1,94 1.877 L9z 2,097 2,40
4 1.59 1.52 1,68 2,08 - 1.8h . 2,29
5 1.69 '1.27 1,80 1.88 2,40 2.52
6 1.6 1.34 0.97 1.95  2.11 2.20
7 1.94 2,16 1.54 1.73 U101 175
8 1,71 1.86 1.03 ‘1.51 Li47 . 2,25
9 1.66 11.98 1.64 1,98 2.34 1.57
10 1,99 1.9 1.05 1.99 1.93 2,00
11 1.80 2,03 1.05 1.54 2.09 1,87
12 1.59 1.73 2.22. .
13 2.17 1.74
14 | 1.93 2,32
Total 20.82  19.74 71.93 26.10 20,49 22.93
Quantity
R.B. Acreage: Farm Ditch (m) PIT
No. ha  Ral _FD-1 _¥D-Z _¥D-3 _F¥D-4 _F¥D-5 _Total No,
1 20.82  130.1 738 346 157 - - 1,241 . 12
2 19.74  123.4 860 225 60 - - 1,145 11
37 21.93 137.1 160 486 300 = 630 30 1,666 4
4 26,10 163.4 855 743 282 88 - 1,968 16
5 . 20,49 128.1 698 415 248 - - 1,31 10
©6 22,93 143.3 805 692 - - - 1,497 12
Total 132,01 ~ 825,4 8,878 15



TABLE VIIT~2-25 - LIST OF APPURTENANT STRUCTURES

Area : Tak Bai Sample Area o
‘Acreage : 132:01 ha ( 825.4 rai)

Rotation No.‘

LTEMS T 3 4 5 6 Total
1. Portable Pump $100 mm 1 11 1 1 t 6
2. Road Crossing (pls)
RC $600 L=4.0m o= 1 3 - - - 4
U [=8.0m - - - - - - - -
" « L=20,0m - - - - 1 - 1
3. Division Box (pls) 2 2 4 3 1 1 13
4, Curve Protection Works :
{(pls) 8 10 18 13 5 9 63
5. Check (pls) 7 7 7 1% 8 10 50
6. Concrete Lining at High
Embankment Portion {(m) 340 340 250 - 210 - 1,140
7. Drainage Crossing (pls) 2 2 -2 5 3 3. 17
8. Foot Bridge (pls) 3 2 3 4 3 3 18
9. Farm Drain (m)
- ¥DR-1 - 1,369
FDR-2 780
“FDR-3 768
. Total . 2,917
10. Drainage Crossing (pls)
- =20, Om 2
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TABLE VIII-2-26 - RIGHT OF WAY FOR FACILITIES

1, Right of Way for OnnFarm'Facilities
1.1 Typical Cross Section of Farm Ditch.

1.2 Typilcal Cross section of Farm Drain

0.3 2.0 035 2.0 _oi_i.o.f

1.3 Right of Way for On~Farm Facilities

Samﬁle Area

Item Narathiwat Rangae Tak Bai. Total

1 Gross area (ha) 138,41 88.97 135.83 163,21
2 Net area (ha) 134.87  87.56 132.01  354.44
3 Length of Faru Ditch (m) 9,381 5,639 8,878 23,898
4 ROW for Farm Ditch (ha)  2.35 L.4L 2,22 . 5,98
S'Length of Farm Drﬁin (m) 2,162 - 2,917 5,079
6 ROW for Farm Drain (ha)  1.19 - .60 2.79
7

Total of ROW (ha) 3,54 1.41  3.82 8.77

1.4 Ratlo of Right of Way to the Net Area
8.77 / 354,44 = 2.4 %

i. 5 Total Acreage of Right of Way for On-Farm Facilities
' 19,980 / (1 00 -:0.024) ~ 9,980 = 245 ha
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2. Right of Way for Irt, & Dralmage Facilities

2.1;Tota1.Aéfeagé 6f Righf of Way for Irr, Facilities _
23.5 + 32,6 = 56,1 ha (say 56 ha)
(refer to Table VIII~2-28)

2,2 Total Acreage of Right of Way for Dralnage Facilltles
33,1 4 3.8 = 36,9 ha (say 37 ha)

(refer to Table VIII-2-27)

3. Total Acreage of Righﬁ of Wayffor Irr, and Drainage Facilities
245 + 56 -+ 37 = 338 ha (say 340 ha) |
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VI1i-3 Drainage Plamming

TABLE VIII-3-1 PROBABLE RAINFALIL BY IWAT METHOD
(STATION: YINGO)

N 4 N . (unit: mn)
o . Consecutive Rainfall _
Daily 2-day 3-~day 4-day 5-day  6-day ©  7-day

No, Rain Rain Rain Rain Rain - Rain ‘Rain
1 316.3 603.4 845.0 1900.4 916.5 849.9 964,2
2 308.3 . 445.3  590.6  640.4  647.1  647.1  699.6
3 285.9  444.6  564.0. 618.2  627.1  634.5  648.8
4 221,5 355.3 401.5 516.8 555.,3 613.7 619.8
5 217.8 336.2  399,6  486.2  510.5  547.8  580.5
() 211.5 315.2 388.3 455.9. 493.1° - 540.4 549.7
7 190.6 310.7 383.8 434.9 470.8 . 517.9 539.3
8 190.5 248 .9 348.3 405.2 455.1  515.9 537.5
g 190.0 248.6 319.5 369.5 436.8 “495.3 527.4

10 186.5 232.1 294 .4 359.9  407.4 407 .4 - 429.7

11 180.7 231.2 281.2 318.3 386.8 393.2 407.4

12 180.4 228.2 275.3 290.3 324.0 374.3 374.3

13 180.4 226.0 260.6 281.2 296.9 335.1 358.6

14 177.7 "224.8 253.4 277.4 286.5 323.2 353.5

15 177.2 224,0 248.9 269.5 291.9 311.4 323.2

16 158.9 223.1 245.6 265.0 .290.5 298.3 321.1

17 146.4 204.8 243.7 263.1 281.2 290.5 - 319.5

18 122.5 202.9 239.6 260 .4 272.5 288.9 = 311.6

19 118.5 197.8 208.38 253.2 263.1 281.9 0 298.3

20 117.6 181.1 . 202.4 235.0 261.5 .281.2 290.5

21 114.5 175.2 197.8 232.8 - 261.0 263,11  281.2

22 113.1} 162.0 186.7 221.1 2541 255.2 272,17

23 111.2 147.1 177.6 220.0 234.8  243,1 256.2

24 109.3 136.2 169.9 206.7 227.8 237.7 248.7

25 93.4 135.7 164.9 195.3 226.6 . 226.6 226.6

26 97.8 133.9 145.4 159.4 188.9 191.2 216.4

27 95.3 123.7 138.0 '156.6 181.7 188.9 202.7

28 86.0 122.8 135.7 151.2 174.4 181.7 194.4

29 75.2 89.0 123.7 141.0 147.7 159.1 181.7

30 66.6 86.0 113.6 132.9 141.0 141.0 141.0

31 10,5 14.7 18.8 22,5 29.4° 29.4 34.8

Ave, 156.6 226.1 276.3 314.2 - 340.3 360.1 377.7

' Probable Consecutive Rainfall

Daily - 2-day 3-day 4-day S5-day. =~ b~day  7-day

R.P Rain Rain Rain Rain Rain Rain - Rain

2 146.5 200.4  232.3 265.8 | 299.8 ‘319.6 337.4

5 213.8 318.8 [ 406.5 461.0 -478.9 505.6 527.4

10 256.6 402.9  544.6  614.8  608.2  637.0  660.3

20 296.5 4874 693.4  779.8  739.2°  768.2  792.3

25 309.0 . 514.9 743.9 835.7 782,12 810.9 ©  B35,1

30. 319.1 . - 537.8 786.5 882.8 B17.8 846.2 870.5
50 . '347.} : 602.2 909.9 1,019.0 918.9 945.8 970.0

~ 100 348.5 692,5 1,090.8 1,218.0 1,061.4 1,084.,9 1,108.5

200 421.7 786.,2 1,287.5 1,433.9 1,210.4 -1,229.1 1,251.5

Note: R.P ... Return Period in vyear
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TABLE VITI-3-2 PROBABLE: RAINFALL BY IWAI METHOD
(STATION: MUANG NARATHIWAT)

(unit: mm)
- Consecutive Rainfall

Daily 2=-day 3-day . 4-~day 5-day 6--day 7-day

No. Raln Rain Rain Rain Rain Rain Rain
1 424,6 . 693.1 808.7 906.2 926.7 973.7  1,053.0
2 366.1 621.5 790.9 847.9 902.4 - 919.4 921.0
3 312.1 517.4 565.9 586.8 614.5 667.9 716.4
4 2444 372.5 510.8 565.5 577.8 640.8 676.7
5 - 238.4 337.3 489.3 536.9 559.6 618.8 658.5
6 236.6 321.7 445.0 511.1 552.7 "572.0 631.0
7. 233.2 312.8 400, 5 509.8 543.6 550.0 597.6
8 224.8 301.3 385.7 458.9 528.2 542.8 576.5
9 2247 298.1 373.5 415,7 496.2 540.,9 552.8
10 177.2 273.2 368.6 406.7 467.0 487.0 495.7
11 176.5 271.5 326.8 396.8 438.7 453.4 474,9
12 . 172.4 253.1 316.2 377.4 385.0 447.5 473.5
13 154,.2 245.8 310.7 354.1 381.5 445.7 451.4
14 152.7 241.5 308.5 351.0 369.0 391.5 398.9
15 144.9 226.5 275.2 328.0 366.1 382.8 395.7
16 141.4 - 224.2 261.6 313.9 334.,0 341.9 382.3
17 136.9 219.2 260.9 265.2 296.3 323.7 366.3
18 135.6 207.4 250.8 262.2 287.2 311.4 327.9
19 133.2 185.3. 225.1 259.9 286.2 311.0 313.0
20 . 129.4 . 174.3 205.0 241.3 276.9 292.0 298.1
21 126.4 173.6 196.2 218.6 275.0 277.3 283.5
22 124.4 171.4 187.8 217.6 271.3 274.6 279.2
23 120.5 168.7 182.1 205.1 227.8 274.2 278.4
24 120.3 167.5 178.0 204.0 216.6 251.1 260.1
25 119.8 160.1 176.2 195.3 210.7 247.3 256.1
26 . 111.9 159.1 174.3 188.4 203.2 239.1 250.2
27 111.9 157.9 169.9 179.9 200.7 214.7 229.2
28 - 105.2 153.5 161.0 172.1 193.0 206.4 221.4
29 . 1050 i49.3 157.2 168.7 178.9 204.1 214.4
30 77.7 106.3 149.,7 162.5 177.7 178.6 178.8
31 4.9 105.3 126.0 142.4 151,4 157.7 . 174.5
Ave. 172.8 257.1 314.1 353.2 383.7 410.9 431.8

Propable Consecutive Rainfall

Daily 2-day 3-day 4~day 5-day o—~day 7-day

R.P Rain Rain Rain Rain Rain Rain Rain
2 158.0 230.8 277.4 311.8 341.7 368.3 386.4

5 224.3 337.6 419.4 473.8 513.1 547.6 575.9
10 269.3 411.8 520.5 589.6 634.6 673.7 .- 709.6
20 313.3 485.3 622.2 706.4 756.3 799.6 843.1
25 327.4 509.1 655.4 744.5 796.0 840.4 886.5
30 . 339.0 528.7 682.9 776.2 828.8 B74.3 922.4
50 371.5 583.8 760.5 865.6 921.4 969.5 1,023.5
1060 416.1 660.4 869.5 99:.3 1,051.1 1,102.4 1,164.9
200 461.7 739.2 982.8 1,122.2 1,185.7 1,239.9 1,311.2

Note: R.P ... Return Period in year
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TABLE VIIT-3-3 PROBABLE RAINFALL BY IWAI METHOD
ST 0 (STATION:  RANGAR)

- (unit: mm)
; L Consecutive Rainfall _ .

: © Daily 2~day 3 day - 4-day”  5-day - 6-~day = 7-day
No. Rain . - Rain’ Rain - Rain-. Rain Rain ~  Rain.
1 306.3 540,5  647.7  751.9 ° 8l4.2 819.8  839.0
2 291.6 430.7°° 557.0 . 672.4 714,90 741.1°  762,2
3 250.5 . 293.6 - 373,10 445.3°  460.5 ' 4B6.9 - 515.1
4 185.4, 250:0 334.0 ~ 409.0  414.0 414.0 - 425.0
5 165.0 249,0° - 268.4-  328.6 - 349.0 3910 - 408.2
6 1400 240.0 266.0 -+ 296.0  324.0  389.4°  407.0
7 128.0° ° "214.0 ~ 250,0 28L.0° - 305.0  324.8 - 359.4
8 110.9. - 208.0 237.0 272,07 297.3 324,0  324,0
9 110.1 149.5 ~ 177.9 - 196.7  225.0°  258,8  283.,0
10 106.0 148.0 174.0 - 191,0  221.0 241,0 242,3
11 100.9. 134,07 168.6 189.2 206.9 233.3°  233.3
12 96.0 133.7 155.8 ~ 182.0  '202.2 206.9  220.8°
13 93.7 130,7 - 150.9 - 182.0 193.2 198.9 208.6
14 92.6 120.0  150.9 168.6 ©  182,0 193.2 °  206.9
15 91.1 . 110.9 148.0 161.1 - 161.1 189.9 201.1
16 85,0 106,9 130.6 143.7 154.9  182.0 198.9
17 75.0 100.8 127.9 140.3 1564.8 174.7 193.2
18 52.2 91.4 112.4 - 137.4  152.6°  16l.1°  182.0"
19 48.3 80.2 109.0 113.3 140.2 °  145.7 162.5
200 42,3 79.2  100.8 - 109.6 124,2 © 140,2 ~ 140,2
21 42.2- 78.8 100.6° 100.8  114.9 121.9 133.6
22 40,0 . 69,3 92.0 98.4 109.7 112.6 -~ 130.2
23 38.9 63.3 80.1 96.9 109.6 110.0° - 119.1
24 35,1 58,6 77.8 87.3 95,9~ 109.6 - 109.6
25 33.2 50.9 63.3 81.1 87.3 105.5  105.5
26 32.8 45.0 59.6 64.3 77.3  86.9 98.3
27. 0 22,17 35,2 5.2 60.2 73.3° 85.9 86.9
28 20.5 35.0 47.8 59,2 63.4 72.9 76.7
29 20.0 35,0 40,4 51.2 51.2 6l.4  74.3
300 - 18,3 27.2 34.8 34.8 - 38.7 38.7 45.6
31 . 18.2 . 20,0 . 26.0°" 26,0 26.0 . 26.0 29.0
Ave, . 93,2 139.6 1714 197.7  214.3 230.5 242.6

L oo 0 Probable Consecutive Rainfall
- . Daily.::  2-day 3-day.  4-day S5-day b-day  7-day
R.P - Rain .-* - Rain - Rain_ Rain -~ Rain Rain.  Rain
2 - 67.9 - 102.4 - 12739 - 145.3 © 160.5 - 176.0 185.5
5770136501 0 20208 - 24701 - 285.4  310.2 335.3 - 352.4
10.7195.7 -0 289087 ¢ 348,67 - 406,10 436.7  467.8 4927
20077 5264,2.0 0 389,27 -463.2° 543.4°  578.7  615.1 649.7

7
2500028824 0 0 426,170 503,20 591.5° - 628.0°  666.0°  704.2
30.-:°309,0.0 © 453.9:° 537.2 - 632.5  670.0- 709.3  750.6
50 0°0370,4 7 5425307 637487 754.1 © 793(8 - 836.1 - B87.0

(100 40 463,9 700 676160 ¢ 789.4° 0 93814 979.9 1,025.6 " 1,091.6

200- 570,177 828.5 © 959.4 1,146.1 1,187.8 1,236.0 1,319.9

Note: R.P ... Return Period im year

VITI-80



TABLE VIIT-3-4

 PROBABLE RAINFALL BY TWAT METHOD
(STATION: TAK BAI)

S (unit: mm)
Consecutive Rainfall S

3~day h=day S-day = b6-day 7-day

Daily . Z-day
No. _Rain Rain Rain_ ° _Rain Rain Rain Rain
1 427.8 786.4 1,030.7 1,066.8 1,153.6 1,153.6 1,153.6
2 415.2 550.0 734.3 820.6 . 898.2 926.4 971.2
3 284.7 518.6  663.4 - 754.0 785.,0 812.4 881.9
4 273.5 500.6 649.8 677.9 677.9 708.5 710.8
5 206.7 343.5 ° 459.8 619.4 656.1 674.1  708.5
6 200.3 3128.2  .452.2 518.7 548.4 557.2 557.2
7 189.5 318.2 442.9 495.4 524.6 535.2 537.1
§ - 186.2° 316.1 409.8 427.1 . 471.1 474.6  503.6
9 184.5 297.7 373.0 417.9 439.5 458.3 502.2
10 182.4 286.5 356.3 363.0 421.6 439,5 477.8
11 178.6 280.9 332,8  351.1 373.6 438.8 458.3
12 173.4 277.6 330.0° - 342.8 35:.1  431,0 438.8
13 172.6 243,2 309.4 326.2 350.9 392.3 438,06
14 162.9 242.0 273.2 299.8 345.7 388.7 403.5
15 157.3 228.3  266.7 292.6 342.8 366.4 403.2
16 152.4 222.1 2443 286.4 313.7 343.8 402 .4
17 148.0 211.0 228.9 284.6 309.8 338.8 37L.4
18 138.4 210.5 228.3 279.9 302.3 329.6 354.7
19 130.0 184.2 225.9 255.6 297.4 319.1 329.6
20 122.3 179.4 224.,0 233.9 289.3 .297.4 299.7
21 - 121.7 178.6 214.0 228.3 255.6 273.5 289.8
22 118.7 175.8 211.0 225.9 245.3 272.2 272.2
23 117.5- i68.8 201.4 225.4 241.4 246,2 360.7
24 117.3 167.3 i92.0 "225.3 229.6 231.7 253.9
25 115.2 158.8 184.2 196.8 228.3 228.3 241.7
26 111.9 153.5. 183.3 190.5 198.8 211.1 229.1
27 106.3 142.6 174.4 184.2 190.5 202.6 227.6
28 94 .7 136.0 153.4 164.2 168.3 190.4 207.6
29 72.8 86,5 86.5 86.5 93,0 93.0 125.6
Ave 174.5 272.1 339.1 373.8 403.5 425 .4 448.7
: Probable Consecutive Rainfall

Daily 2-day 3~day 4~day S5-day 6~day 7~day
R.P . Rain Rain Rain Rain Rain Rain Rain
2 160.2 241.9 293.3 322.4 349.7 371.3 397.0
5 224 .7 361.5 459.6 510.3 550.9 581.6 604 .6
10 268.2 445.9 581.3 648.,7 698.5 735.4 753.3
20 310.4 530.4 705.8 790.9 849.9 892.6 903.3
25 323.9 557.8 746.8 837.8 §99.8 944 .4 952.4
30 - 335.0 580.6 - 780.9 877.0 941.4 987.6 933.1
50 365.8 644 .6 878.0 988.5 1,059.7 1,110.1 1,108,2
100 408.2 734.2 1,015.5 1,147.0. 1,227.8 1,283.8 1,270.0
200 451.3 827.0. 1,160.2 1,314.2 1,404.,7 1,466.5 1,438.6

Note: R.P ... Return Period in year
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