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TTEM
0.

1. 0

10

S

4 - 5. (a) CONSTRUCTION COST OF FACILITIES

MODEL PIAN ~ A

IS

~ WORK DESCRIPTION

Q1Y

UNIT

UNIT
prICE ()

AMOUNT'  (B)

weli’Coﬁstruotion
TTansportatlon and pre=
paration . "

Dmllllng of well(¢200 Hm)

Furnlsh ‘and 1nstall ot
well casing(@ 100 mm)

FUrnlsh and 1nstall of
submerSLble_pump complete

‘with electric motor and

accessor ies

-Furnlsh and- 1nstall of
hand . punp complete with
necessary accessorles

Furnlsh and 1nsta11 of
well screen(@ 100 mm)

Gravel pagklng and cement
seal

801lvand water sampling
Well chamber construction

Pumplng test and other
miscellanious works

Sub__—'lbtal

Construction of well platfox

Earth work and leveling
works

Concrete work including
reinforcement and plas-—
tering

Sub~Total

Constructlon of pumping station

Earth work and leveling
works

Brick masonry including
cement motor works

m

80

80

30

L.S5.

L.S5.

L.S.
L.5.
L.S.

L.5.

L.S5.

L.S.

L.S5.

5,500

1,100

3,000

35,000
440,000

88,000

20,000
90,000

15,0060,
10,000
5,000

155,000

858,000

5,000

10,000

15,000
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) 'WORK: " DESCRIPTION O'TY | un UNIT : '
e mm=E X -
3] Concrete works M3 -
4 { Reinforcement bar works - kg -
5 | Foriming works M2 _
6 | Plastering works M2 _
7 { Pluwbing works I.§. _
8 | Electrical works 1 L.S -
Sub-Total: -
4, 0 | Construction of sand filter
1| Earth work and leveling
wor_ks : : 1 I..5. -
2 | Concrete works M3 -
3 ReinfOrCQTLent_ bar works kg -
4| Forming works M2 -
5 'Plas'tering works M2 -
6 | Plurbing works 1 L.S. -
7} Furnish and install of )
gravel and sand L.s. -
8 { Miscellanious works L.5. -
Sub~Total -
5 0 Cohstrﬁction of elevated water tank
1{ Basis work and leveling
works 1 L.S. -
2| Furnish/install of water
storage tank complete with
necessary coating L.S. -
3| Pluvbing works L.S. =
4 [ Miscellanious works L.S. -
Sub~Total -
6. 0 Installation of water supply (transmission) pipes
11 Civil works for piping 1 L.S. -
2| Plumbing works M -
Sub~Total -
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8, 0

9, 0

[

UNTT

Grand Total ——=———me——-

A L v A - e O o o,

WORK DESCRIPTION ' ’ '

. _ QU | o pricg (B) | AMOUNT (B)
Spare - parts for two years
operation 1 L.S 10,000
Tools and Test _kits 1 L.S 7,000
E:ngmeermq supervision 1 L.S. 200,000
Sup_érvision shall be sche—.
duled in twice when starting
of construction and inspec-
tion/Hand over.

1,090, 000
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ITEM
0.

4 ~ 5 (b) CONSTRUCTION COST OF FACILITIES

NODEL PIAN = B

" 'WORK ~ DESCRIPTION

Q'TY

UNIT

UNIT
prRICE (B)

AMOUNT ()

1,0

10

well COnsfrﬁCtion

Tran5portatlon and pre-

-;aratlon

Drllllng of well{# 300 mn)

Furnlsh and 1nstall of
well ca51nq(¢ 200 1)

FUrnlsh and install of
submersible pump complete
with electric motor and
accessorles

Furnlsh and lnstall of
hand pump.complete_W1th
necessary - accessories

Fuinish and install of
well screen(@ 200 mm)

Gravel packing and cement
seal h

So;l and water sampling
Well chanlber construction

‘Pumping test and other

wiscellanious works

Sub-Total

Construction of well platfoy

Earth work and levellng
works

Concrete work including
reinforcement and plas-
tering

Sub~Total

Earth work and leveling
works -

Brick masonry including
cement motor works

0

Construction of pumping station

35

35

15

1

L.5.

L.5.

L.5.
L.5.
L.SI

L.5.

L.S.

L.5.

4,000

1,600

6,000

25,000
140,000

56,000

15,000
90,000

15,000
10,000
5,000

155,000

511,000

5,000

10,000

15,000
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1TEM

UNIT

0. WORK - DESCRTPTION oy 1w ' N 3
N - | _ UNIT PRICE (B) AMOUNT  (B)
3 | Concrete works M3 -
4 | Reinforcement bar works kg -
5 | Forming works M2 -
6 | Plastering works M2 -
7 | Plubing works L.S. -
8 | Electrical works 1 L.S. -
‘Sub-Total | -
4, 0 Constructlon of sand' filter -
1 | Barth work and leveling :
works ' 1 L.S. 15,000
2 | Concrete works 5.8 M3 1,500 8,700
3 | Reinforceament bar works 185 kg 20 3,700
4 | Forming works 35- M2 250 8,750
5 | plastering works 45 M2 150 6,750
6 | Plimbing works 1 L.S. 1,500
7 | Furnish and install of C .
gravel and sand 1 L.S. 12,000
8 | Miscellanious works L.S. 1,600
Sub-Total 58,000
5. 0| Construction of elevated water tank
Basis work and leveling
works 1 L.S -
2 | Furnish/install of water
storage tank complete with
necessary coating L.S. -
3| Plubing works L.S. -
4 | Miscellanious works L.5. -
Sub~Total —
5. Installation of water supply(transmission} pipes
Civil works for piping 1 L.S. -
2| Plumbing works M -
Sub~Total _

— 127 —




TTEM ) WORK DESCR .ij 0 " UNIT UNIT.
MO, . N Q'Y PRICE (¥) AMOUNT (B}
3. 0 | Spare parts for two years
' o’pe}:atlon 1 5.5, 10,000
4. 0| Tools and Test kits 1 L.S. 6,000
5. 0| Engineering supervison 1 L.S. 200,000
Supervision shall be sche-| '
duled in twice when starting
- of construction and inspec-
tion/hand over
Grand Total = s emem e e e 800,000
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cillities

A =5 (e} Construction costs of f

. MODEL PIAN - C

g}fﬁ' | mm; DESCRIPTION o'ty | unpe EII;HICTIE ® | Aowr @)
1. 0 Rain~fail water stoxage tank
1 ﬁé%th work and leveling
- works 1 L.S. 15,000
2 | Concrete works 96 M3 1,400 134,400
3 | Reinforcement bar works  |5680 kg 15 85, 200
4 | Forming works 735 | M 210 154,350
5 Plas£ering works 420 M2 120 50,400
6 | Plumbing works 1 L.S. 5,000
7 | Furnish a-nd install of .
water collecting 1 L.5. 11,000
8 | Miscellanious works 1 L.S. 2,650
Sub-Total 458,000
2. 0 | Construction of sand filter
1 | Earth work and leveling
works 1 L.8. 3,000
2 | Concrete works 4.3| w3 1,400 6,020
3 | Reinforcement works 125 kg i5 1,875
4 | Forming works 27 M2 210 5,670
5 Plastering works 20 M2 120 2,400
6 Pluirbing works 1 L.S. 5,000
7 | Furnish and install of
gravel and sand 1 I..S. 7,000
8 | Miscellanious works 1 L.S, 1,035
32,000

Sub~Total
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M
0,

3 0

4, 0

| WORK DESCRIPTION -

UNIT

(B}

' _
l]:l’Y .
QI ONIT ) perew AMDUNT  (g)
-
Spare parts for two years _
operation 1 L.S. 5,000
Tools and Test kits 1 L.S. 5,000
‘Engineering supervison 1 L.8 200,000
Supervision shall be sche-
duled in twice when starting
of construction and inspec-
rion/hand ovexr
Grand Total ~— ==cmemeeseeerm e 700,000
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4 =5 -{d) CONSTRUCTION COST OF FACILITIES

- MODEL PLAN = D

10

e .F‘ RIF,IIO * . . . . KJNIT

 WORK:, DESCRIFTION QY | UNIT pricE (B) AMOUNT ()
wei-l Conétructién
Transportatlon and pre-
paration. . _ 1 L.S. - 25,000
Drlll.mg of well($ 250 mm) { 70 M 4,000 280,000
Parnish and install of '
well casing(@ 150 min) 70 M 1,500 105,000
Furnish and install of
subniersible punp complete
with electrlc motor and
accessorles o 1 L.S. 47,000 .
Purnlsh and mstall of
hand purp complete with
necessary aCL.eSSOI'lES 1 L.S. 110,000
'F‘urrush and 1nsta11 of
well screen(@ 150 mm) 30 M 5,000 150,009
Gravel packlng and cement
seal’ '~ | L.S5. 15,000
Soil and water sampling L.S. 10,000
Well chamber construction L.S. 5,000
Pumping test and other _
miscellanious works 1 L.S 155,000
Sub~Total 902,000
Construction of well platfoim
Farth work and levelmg
works 1 L.S. 5,000
0.0ncret_e work including
reinforcement and plas-—
tering 1 L.S. 10,000
Sub~Total 15,000
Construction of pumping station
Earth work and leveling ' -
works 1 L.S. 20,000
| Brick masonry including ;
cement motor works 27 M2 300 8,100
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-] Y N o LS B

o

WORK DESCRIPTION oY b oun ONIT '

_ _ UNIT PRICE (B) N‘ICUNT ()
Concrete vbrks 5.8 M3 1,500 8,700
Reinforcement par works 265 kg 20 5,300
Forming works ' 38 M2 250 9,500
Plastering works 2 M2 150 6,300
plunbing works 1 1.5, 17,100
Electric_:al wWorks 1.3, 15,000
Sub~Total 90,000
Construction of sand filter
Farth work and leveling
works 1 L.5. -
Concrete works M3 -
Reinforcement bar works kg -
Forming works M2 -
Plastering works M2 -
Plumbing works 1 1..S. -
Furnish and install of .
gravel and sand L.5. -
Miscellanious works L.S. -
Sub—Total -
Construction of elevated water tank
Basis work and leveling '
works : 1 L.S. 4,500
Furnish/install of water
gtorage tank complete with
necessary coating L.S. 115,000
Plumbing works 1 L.S. 16,000
Miscellanious works 1 L.5. 1,500
Sub~Total 131,000
Installation of water supply (transmission) pipes
Civil works for piping 1 L.S. 42'000
. ’ 72,000
Plumbing works 900 M 80

114,000

Sub~Total .
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8. 0

9, 0

_WORK DESCRIPTION Q'Y UNIT PRICE {¥) AMOUNT (¥)
spare parts: for two years
operation 1 L.S. 20,000
Tools and Test kits 1 L.S. 7,000
EnQixjeer-ing Supérvision- 1 L.S. 200,000
Supervision shall be sche-
duled in twice when starting
of construction and inspec-
tion/Hand over.
Grand Total e 1,479,000

— 133 —




4o EWFERT D -
ifﬁﬁ%ﬁﬁﬁBﬂtm<\C@fﬂfﬁAﬁM@ﬁ@ﬁ%@kfnyiyb

{ Promotion of Provineial Health Services Project ) ®—% %34 o
b5o RS 7 0 22 2 b CHREIBIE Y e, Ao 74 HiQ ol b 4g
Lf%Mﬁ@%iﬁﬁ?6%®T$%°%f»xﬁf«~&$%m%@%§wt$fnf
7 akh, I OBAEEL TR LD L 5B KA AR T b . sk AL
BLCLBEELNEETROBERRSNE 240 Ch 5,
Tmmn—awﬁ%f»'xﬁf4~®Mﬁ%%&ﬁfofvﬁfA@%m&Mw&%
@K?%mwkﬁ®%#ﬁ%ﬁéh%&$T%50

() EFAMBICHERLBRTDCL ), RIGRTIEF cy 27 Ak REC L,

' - VAT A 2
Y AF A ] ~< v AT A 3
VAT A 4

Wi DRRW b7z T, KEHN, £, DRI EOF kOB NS, BEHM

ML Th Do
O HATICN > T3, 2 ETABRBLA DR, ThoEAORRE R THRAS %%

T RSSEERE R O TR ( R, KO 0 TR LHE b G0 s ) 02 Hico 25

WA —S—R A F—(F oz bz =7 )eRETHIIKHBEL 2,

— 134 —



UOTSTATRANG
1) m——— e ———C Butasouthuy (p)
AINCPUEH,/UIOT DS
e —(D) ABL ISheM QTADTT
MURL I2%EM T35 JO NIom muouummnw o puE coﬂmm»m Ut
m.;v umsomOmc..&E& 30 uoTionIgsuCcD —~Iung Jo UOTRONIISUCD ()
od7d Afddng ioaem O MOTIPTTRISUT wIeIIeTd
& © TIOM 30 ueTIDNIRSUND (7)
e e — ) Ty rm e mm wen UGTIDNITSUCD TTOh 1
UCTART T TROWHE susudoTonsy [CTAETIEASUT BUTSES DUe UOTIonamstcs T1om  GeTamtTiepnc) FAoNTY M (1
/591, Butdumg d N¥I4 TICOW ‘b
w
m uoTsTATadnS
S0 (3}
Zanopuwi/uoTioodsur butrsourbuy (£)
i 1971d
I o o) PURS 3C wOTID2NIISLOD ()
qrel, obeaosg
© 9] aeqem TTRIuUTEd (1)
O NVYTd TEQOW °F
ULUTE T ALIANS
mw\llllnce . o O Buraaovthud ()
Ion0pURH /uoT 3oedsuT TITTH
o ) PUTS 10 USTIONIISUCD (£)
wregIeTd
© 0] ToM 10 uoTIdonIIsuel (g)
—_—— - Lo i ——— UCTIONII SO, TSM
:oﬂumn..ﬁ..ﬁgao..o JuasedoToand ' .J_,Gﬁmﬂnﬁmcm Olco..ﬁ.rﬁ,.z..ﬁnlq.._gm T IsUC) 11 48]
: /Asgr butdima  SupsEd pue uoTIONXISLCD TIoM
UHM 2 NyiId IZ00W "2
T
ueTsTATSANS
3} O Butasouth
ZoAOpTRRfUOTI0NESIT T huz (g)
WeIINTg
@ © 1o 3O UOTID-IISUCD (7)
: P — T e R FUUUE -, Y LOTIINIISUOD TI=M
voraFETi1acg ICSIE0ToREa GOTSETICRBUL Buises pwe USTIoniisucs 11190 et s o
o : /assg Burdumny
¥ NYTd TIC0W T

$ZT 021 SIT OTT &0 QOT S6

06 58 0B SL

QL 59 Q9. S8 05 Sk OF &L O0E ST 0Z ST O <

¥

f £

z

|

1

G

A ALY
’ HINGA

SSTIZTITIORL FO STNPIUYDSS UVOTINOSBXT DOIRWTASH

9-v STIdBL

- 135 —



4-4 HSEERE
BIF - LRTEOERLGE " €. TCRBNDNCCDE 5 b AR O,
IR OSLAEH 12 BB R 2SI B MRMICI VT, e b, BHOKED b 2 KRT S
noRETH D,
EhE, WOALRZOHECTREINCCHMBEE» GBS & 5 Kk Wb
OTH Do |
1) MEREIYL < x4 Vb
FTNBMECHREINLGZERAER), LRICLEHT AR COMMABR I LD L5 C
b WRV~NARRKOERER, CAF2FALRBR ST 2 EFRONKL LS
Tl FREEROY ~F —BUBROB OB rbENOELE AL YINL,
HEYFNTH2A4EEFL, Sl T2EBom EXBEST B L ¢h b,
HoZEA&, BEOBRONAXEGL (RLOMROBFKETHREr v—-=
v ERGEREH, e v FEYyFEonT, Lr50obIEE L#ERE T T2Co,
BHEAES b, Ho oMo LT, EL Ry L) 2 v RET 2,
fa & h A AR, TRORMHE, © ORBEILW T b b, M8 ARG« F
TrEE, FRISLOLT L, bL, BERUKEMECIBEE, BBEO~r ALY
f—~fFE, BHPERT A LDRLBLBSEYAF LY, BIROMEET & CER
e
P -ERGHOED S, TCRIEEHL T\ 5 Volunteer Comminucator ¥
Healih Volunteer b OS> E 2, MBI IEARERSGEINLAT VYT 4T~
o RIS < E T B
EBREDEFARAS T4 —20, BREYET ooz 1 O—BRELTRELBEL T
B Fe b Cit, L~ D, ThOMEEEH T ARMET ) LK, AT 0V
o L ORERRE ChH AN ERAEEMZR ( Depar tment of Medical Science)
KT AR R VR EAHE T oENBARYEART L LPRT Ly 2%
iquﬂﬂﬁﬁ,%ﬁﬁ%%&.%$ﬁ®$m%%%§1bh‘%M¢MMHDP
vision CHEMSh T VABHFHA o vz b EEL{OMBARLE>TEI, L1

SR D T 0w s b DA LRE T ABERLS T,

— 136 —



%ﬂﬁamﬁ%

al :—'ﬂﬁ‘ﬁ")ﬁflﬁ%' .
%fﬁxij'ﬁwéhrwéM%mﬁ%f\%WLMVfM%ﬁ&ﬁa@ﬁw
iﬁ@&@Lﬁ%fb&Eﬁ?&%OCLtm FHL R 7D A% 1 >
T%KWD&WT&5OW%mkﬁmi®ﬁﬁk%@@@&U%WWOM(%bM
4 =7, 4 —BRELHBNTS,

b) MEEEOEHET
BT, T, Hﬂ%Lfﬂﬁmﬂwonfﬁﬁbt&aimfﬁmﬁﬁ1/(
EJ?»KE%Kﬁﬁu&O+/7ﬁ?zﬁ®ﬂKA%mKﬁﬁéh TACHHE
Ehbak,

) F
TWL+/7®ﬁﬁ%ﬂkﬁémﬁf@1w TAAF, HAEE L CHEEE R e
BRERETH D, &L#%@JMﬁQQF@$Wi5 TaAE, I e
B3 58K dico Tig, x%@ﬁ%(@%ﬁ# bt Y EThd, EPw+ 240
FONRDFMLAY T ORKIL LGl JIMAONEANNE SR D2 e, %
WA E L CIBHEL LV BERLABR A ZABT2Th b 5,

3) MHEER OB L2k
MK A7 AIHE 3 — 35 kL AEIHBCRENL LIS RA2DEFAL S5

Kﬁﬁénbﬁ,%ﬁ%ﬁaLfmv<cw®£$%k::yrwﬂwan%o;n%

REBMOFRABEAER Y TEO LS k#T T 5,

1 # F 154
@ ~vr#Hs7 10 4
CIN S S 10 48
CUNE RS T 7.¢ - 30 %
B # 2 kK B 204
B B kKK S 20 4
(7} BAKBRRUGE L7 20 4
8 RvF g a 30 %

BKBBODY L, BEDEBOBMNEN L1 0%, 4 7THPHHK2 v 0 SO H

~ 137 -



0 WO @ﬁnﬁ%ﬁmzo¢&ttoia YU = b oV
%ﬁ%# &%@Lfaoﬁattm\_wmm¢@mﬁ1¢@%a@%m%%#ﬁb
nbek s T 5,

BRAESEIRICE T S M 2 A LA ¥ < piC

{1} m%®3$®t®®%hﬁ

(2) $%%%®ﬁﬁ,§%%m

@-ﬁ%&Uﬁﬁ @KET% &ﬁﬁ
@3dkﬁﬁéh6ﬁ\%fw%ﬁ®5%?%ﬁ®ﬁ%#5%6h6@MPMNMHM
Hospitol DA T D, %o Rk, SRIBEIROED L > RoT < 5,
FLMRFEREN oL CLHEow ETK%#h6%7A77/D&mW{7»7
?Vkﬁﬂéf&b5b‘36K%%7»EV9VKOVT%\%ﬂ%ﬂ%é&%%ﬂ
MRAEL SN L5,

—ﬂm%ﬁ%ﬂW%aéﬁﬁmﬁ ®%u§KﬁLTR®JﬁkEﬁDK&6

%*ﬁﬁiﬁﬁ 4 %~6
S TH R UK 05 %~ 2 4
DO G 05 %~ 1%

’MMe4*&%%%%@%%?6¢ﬁﬂmﬁﬁﬁ%%?oﬁﬁ®ﬁ%%§oiﬁ%ﬁ
@ﬁ%@ﬁ%%ﬁ%%‘%Hﬁﬁﬁﬁﬁﬁﬁﬁﬁ%@ﬁwﬁﬁ(i&LTE$EW®%
%)%%&K%fVﬂfUﬁTﬁﬁﬁéh(béth6%%®ﬁ%%§%tLto

BINB, KpR v ST LIDDENNThH B, v FDiEhe, @kErn,
15®¥ﬁ@%%@%8ﬁ@auf $ﬁ®%%@ﬂ‘%ﬁmt Table 4 —7. KR 1,
BLTBEEAHESE L CHEE L1,

—EERCOCCONREKDIE Y ch B,

O ANEFE e, 5,7 6 0 R4E
W20 2 A2 7o CKEEE A S,
Bt o T,
ZA X 28 ¥ 418,/8 x 12/ = 192 A%
LALTBOERERBK D%, 30 -y DHAE LI ET5L

192 A X 30BN = 576084

— 138 —



oA HRBR e 1,54 08 &

o —RRUIH , MURRSEBERE oo 700 B4
owﬁ%w;axm@ﬂ ................. 100054

Dt b DA S

it 9,0 00 B4E

g 7o, AR OW A QMM O\ TR T 508 o T, R OABEE & 1387
o Bl T B BB R B, |

WL ACEBEAEOMERRBORE L SRTeH s, Lo FRORYE
b o CHET 5,
L#LK%B,ﬁ%ﬁt@ﬁ%Ki%Kb%%m!mwiﬁt@ﬁ%%ML{$¥®
74 PEY T4 —kFHETALERD S,

(1) & T B AR

@ ARMEL CH T HIE

() - Ak, EECHTHHE

(4 B Eofh, HRT<2HR
$K&%ﬁﬁ%®&&¢%%aLf%ﬁ%ﬂ&@@jﬁm3%,m&mf&D\%w
RS b KRB ERRORE YR SR BHRIEKFVCEEL L S, FRBMICE
B B D% AR R R DA TER L KVKELT b Ex b, Fi, WEH
L LTOKOMERE L CH 5L, BAE. KEBECIHHKETY Qo2 BROAR
u\PwmuxKﬁt\%&:x}@%#ﬂ%&tazx—w/ﬁ%i%otwﬁo
(%%i&uxf@&Sﬁfy/ﬂf%ﬁ‘z@ﬁ%asﬂ—v/ﬂnﬁﬂﬁﬁtto
b ) kA OB 2 BN R I T T, AR SR BER O K Otk 2 A H i
ﬁ%@m%?é%mtﬁnéhboﬁo(\V&ﬁﬁ%%@ﬁﬁﬁkﬁbﬁﬁyﬁﬁﬂ
BAEPECL B L,

o EfMDEES AL 14000 »8—» /4

o EI KR

_15ﬂ/ax308/ﬁx12ﬂ/¢=:moow/ﬁ

ol P hoiEEES A M,

MR T Ay 140008
ERG AR 000 54000 76 ot

— 139 —



ﬁﬁkpf%h%hm%f»ﬂwﬁwwﬁnxrmmmg5&&&0

oAy B

140008
0800 ~ OB

o iR —

1500 .
3960w 29 B
073y 3T AHE

325008

7200 453“

=
il

RORR R FRICRT,

Tabled — 7 S KkodE 2 + BE

RS K

7 /Lf&liﬁ HAAD (A (ot /4 ) ﬁf&ﬁ%ﬁ%;) 8 ig;% zb:‘%jij)k
Ay aa Y 1,088 10,800 14000 1.3
BV HE 564 5400 14,000 2.6
Sy — 545 3,960 11,500 2.9
7y 2 T AR 7060 (m) 7,200 32500 45
& éf 2,197 27360 72000 11.3

S # 733 6,840 L800O 2.9

o, HEFAMKECBVT, TOZREELLIBHEER P ORBKOLEES AT

HhbAREERYEI L, #EETRROMIERA YT L LBAE, Tabled — 8K

YO T I My 2 FAREEEBVCTCP WW.A KL H2KEHEOKEREG L Thi &

5mmaiz:50%m%mAmmmﬁwngV%AaVﬂﬁK%Vfﬁl3ﬂ—y

St Tkh . MELSACORERBRFAMLARLEVERR L 3o

R A3 oD e FAMMOES LR BE 2357 /&b

LmbﬁﬁB\ﬁ%ﬁ%@@ﬂ%iwE%éhtﬁ&%ﬁﬁﬁ%%@&k@ﬁﬂ#b

Bk 3T T 00, WHIERAKETH D, HEV-ACORENAEEcEES

BoBBianbdo LR LLeHEL 5,

— 140 —




CEMORTIMOBMIETIR MY ¢ G

T LTV V@

W
L
hr 1o

1
G

—_

-

T
8107 z8 12 00081 0s2s §29°8 00¢T 1 e B
LT ¥ve 19 000z L Do0LE D0S2T 008721 +8 =
¢ ¢ — . . - Teri1dsoyg
29T . — 00SZ¢E ¢o00T 00001 00¢gzI a oeyxNodeig
. . < ue
9y 0T 2.8 A 00S'TI 0006 008%¢ — o ( mom )
. . . \ . (ueyy JuopN uwy)
ves 001 4 00071 000 000 — g oe8N peEIR]
. . . . . (Buosweg ueyg)
LS ¥ 9¢ 71 000%T 000% _ooom — v ovy 1eg
GFES | REmT | RV i
——— = 5 | BB 20 2 B B LW | BE/isL WAL 3
(1929) HWPEREMHRZOALLvLE 88— b 9148

— 141 —



rable 4 — 9 'COMMON HﬁND PUMP TROUBLES AND 'REMEDIES

“PROUBLE

amar

LIKELY CAUSE

REMEDY

1, Pump handle
works easily
but no water
delivered,

A, Ho Water at the

source, Well dry,

oxr

Level of water has’

dropped below suce
tion distance of
bump,

ox

Pump has lost its
priming,

or

The cylinder cup
seals ("leathers")
may be worn out

or
The valves or
valve seats may be
worn or c¢orroded,
or
With a deep-well
plunger pump the

plunger rod may be
broken,

or

" Shutoff valve may

be closed {force
pumg) ,

or

Rehabilitate well, or de-
velop a new source or
sources of water,

Can be checked with vacuum
gauge or with weighted
string, Reduce pumping rate.
or lower pump cylinder,

:Prime the pump, If the pumﬁ-
‘repeatedly loses its priming

it may be periodically pump-
ing the well dry, the suction
line may be leaking, or the

~suctlon valve or discharge

vheck valve may be leaking,

Repalr line or valve,

Renew the cylinder cup seals

{"leathers"). N

Renew valves and repair or
renew seates.

This trouble would be indicated
by the pump running freer and
and probably quieter. Turn the
pump over by hand and note if
there is resistance on the up-
stroke, Broken rods must be
renewed and this usually means
pulling the drop pipe and cy-
linder out of the well,

Open valve
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TROUBLE

LIKELY GAUSE

REMEDRY -

PRI s

1, Pump handle.
works easily
put no water
delivered
(continued)

Hole in suction

" pipe.

or,

The sﬁétion Pipe
may be plugged

. with scale or iron

- J,

bacterial growth or-

sediment,
or

The pump cylinder
may be cracked,

or

Renew suction pipe. Cylinder
may be lowered below water
level in well,

Can be checked with vacuum
gauge, Remove suction pipe
and clean or renew,

Renew the cylinder,

K. Leak at bhase of Renew cylinder gasket.
- cylinder.
or
L, One or more check Remove valves and inspect for
valves held open by trouble, With deep-well plun-
trash or scale, ~ger pumps this may mean pulling
' the pump c¢ylinder or plunger
and valves out of the well.
2, Pump runs but A, Plunger leathers Renew leathers,
delivers only badly worn (plun-
ger and piston
pumps) ,
or
B, Well not yielding Decrease demands or establish
enough water, new sources of water,
or
C. Cracked cylinderx Renew cylinder,
(plunger or piston
. pump) ,
or
D. Check valve(s) Repair valve(s),
liaking.
or
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TROUBLE ~ -

LIKELY CAUSE .

REMEDY

e

glpum§ £Qns'bnt E. Screen or suction

delivexrs only

valve may be

Removed and clean

a small “amount obstructed,
Of. .wat_er ’
(continued) oxr
F, Suction pipes are Can be checked with vacuum
too small, Gauge, "Install pipe with largey
diameter, or for deep well pump,
lower pump cylinder below water
level in well, :
or
G. Suctlon valve(s) Repalr vglve(s).
- may be out of order,’ ' '
or
H. Cracked drop pipe Renew drop pipe or coupling.
or coupling, ' :

3, Pump.neéds . A, Pump has lost its Prime the pump. If the pump
too many priming, repeatedly loses its priming,
strokes to it may be periodically pumping
start the well dry, or the- suction

i line or the suction valve may
be -leaking, Repair or renew
line or valve,

or
B, The cylinder cup Renew the cylinder cup seals.
seals (“leathers") -
may be worn out,

4, Handle springs A. Suction pipe plugg- Remove pump and clean out suc-
up after down ed vp below pump tion pipe, If well has filled
stroke, cylinder, with dirt up to suction pipe,

the well should be cleaned out
or the pipe cut off..
or
B, Plunger check valve

fails to open or to
close,

or

Repair check valve,
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. TROUBLE

LIKELY CAUSE

REMEDY

"4, Handle springs C,

up after down
stxoke
{continued)

Suction pipe too
small,

or

Water too far be-
low pump (suction

. pipe too long}

. Replace with larger suction

pipe,

Place cylinder nearer water.

5, Leaks at
suffing box -

Y

Packing worn out
vr loose,

©or

, Plunger rod

badly scored,

Renew or tighten packing. Leave
packing nut loose enough to
allow a slow drip of water.
The water serves as a lubricant.

Renew plunger rod,

6, Pump is noisy

"Bearings or other
working parts of

the pump are

loose,

or

Pump is loose on
- mountings,

or

With deépwwell'
plunger pumps hav-

Tighten or renew parts.

Righten mountings..

- Use a wooden rod or install

guldes for rod or straigten

.- ing a steel plunger drop pipe if crooked,
" rod the rod may be

‘slapping against

the drop line.
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Table 4 = 10 SCHEDULE FOR MAINTENANCE OF HAND PUMP

daily - 1. Clean the well-head and space for water-drawing.
weeklg 1. thorough clean—up of pump, well-head and surroundings, .

2. 011 or grease all thlng plns, bearings, and sliding parts,
- after checking that no rust has developed on them.

3. 'inspect and take care of the drain ditch and the infil-
tration trench,

4, record anycommients from users about irregularities in
working {(tightness of parts, leaks from stuffing box,
fall~off in water raised)., Correct these when possible.

monthly * 1, if necessary, adjust the stufflng box or gland, Usually
this is done by tightening the packing nut. This should
‘not be too tight~there should be a slight leak when the
adjustment is correct,

2, check that all.nuts and bolts are tight, and check that
there is no evidence of loose connections on the pump
yods, '

3,  check for symptoms of wear at the 1eatherér noting any

" comments from users about any falling off in the water
raised:. If the pump fails to raise water when worked
slowly (e,g., at 10 strokes pex mlnute). replace the
1eathers. .

4. carry out all weekly maintenance tasks,.

annualz' 1. paint all exposed parts to prevent development of rust.

2. repair any cracked concrete in the well-head and surrounds.

3, check wear at handle bearings and replace parts as nece-
gsary. On the Craelius pump, worn bushes can bhe replaced

by short sections of pipe of suitable diameter.

4, check plunger valve and foot valve; replace if found
leaking,

5. check the pump rod and replace any defective lengths or
commectors,

6. replace packing at the stuffing box or gland.

7. carry out all monthly maintenance tasks.
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APPENDIX - A: DESIGN CRITERIA OF P W.W.A,

ESTABLISHMENT OF PROJECT -CRITERIA OF P.W.W.A,

Eligibility and Priority Criteria

Since the Community Potable Water Project was planned as a pilot project
for the comprehensive National Potable Water Program, it wasg evident
that program criteria had to be developed so that they could also be used
for that program. Since the Royal Thai Government Department of Public
Works, Ministry of Interior had already planned and partially implemented
a program for communities with populations of over ten thousand, this
number was established as the upper limit for communities to be considered
for inclusion in the project. The lower limit was governed primarily by
gconomic factors. Since per capita costs would have to be kept low to
enable the broadest possible coverage with the limited funds available,
the lower limit was set at a minimum populatifon of 500 for any one system.
(Communities with less than this number can normally be helped most
economically by the Depavtment of Community Development of the RTG Ministry
of Interior.) In certain instances a group of small neighboring communi-
ties with less than 500 population each, but with an aggregate population
exceeding 500 which can be served by a single system has been included in
the project.

In order to qualify for inclusion in the project, communities are required
t6 make formal requests in writing through the Changwad governor. The
limited funds which have been made available for the project have necessi-
tated a very careful review of community requests. Although during the
early phases of the project the urgency of getting the program started
affected the quality of review, this condition has long since been corrected
and all requests now undergo an exhaustive review before approval is re-

commended.

Since the demand is much greatexr than the project can currently support,
the size of the local community contribution becomes an important factor
: Every effort is made to obtain con-

in determining project priorities. :
' ' here the system involves

tributions of 50 percent or more of the cost w
a sanitary district which has borrowing capability and up to 2? percent
where the community does not have this capability. Non-economic factoers
do, of course, sometimes generate overriding priorities.' In general,
plant construction costs vary from 100 bahts ($5.00)/capita to_200 bahts/
capita depending on the size of the population and the complexity of the

installation.

During the early phases of the project, the scope of the program was
limited primarily by the lack of qualified technical personnmel. This con-
dition has been substantially corrected and program limitations are now

almost exclusively of a budgetary natuxe.
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Technical Criteria _

The:developmant of ‘appropriate technical criteria for the project was a
matter of -cousiderable concern to SED, USOM, and TAMS. The limited

amount of fufds dictated the lowest practicable criteria but gobdﬁengi~
neering practice dictated that the criteria be consistent with the
requirements of the community. The situation was further complicated by
the lack of reliable statistical data on the water habits of the residents
to be served. ' '

qudigsfweﬁe'mége of water usage in typical rural areas and the results
compared with data from similar areas in other countries. SED, USOM and
TAMS ‘decided that consumption criteria should be developed for two dif-
ferent categories of communities, both of which were assumed to be con- -
structed inicially with 100 percent public taps. The designation of a
community as category "A" or category "B" is dependent upon such factors
as'lqcation,_wealth, capacity of water source, village interest and ex-
tent- of local contribution as well as the anticipated water habits of the
community. It was assumed that at the end of ten years, category “A"
communities would be 80 percent served by private house connections with
an' avérage overall per capita consumption of 80 liters per day, while
category "B' communities would be only 40 percent served by private house
connéctions with an average overall per capita consumption of 50 liters
per day. '

A plant'life of ten years was utilized for design purposes, with a popu-
lation growth figure of 3 percent amnually, although plant structures

with adequate maintenance should be usable well beyond this period.. Some
items of equipment such as pumps and engines may require replacement before
the end of this period.

The maximum day demand was established as ome-and-one-half times the
average day demand and the peak hour demand was set at one-sixth of the
average day demand. Since most of the communities do not have electricity
and their budgets can only support one regular operator, the average pump-
ing day was fixed at 10 hours to ensure that all normal pumping could be
accomplished by one operator during daylight hours. To cover emergency
situations, the maximum pumping day was set at 15 hours.

Total gxound and elevated water storage was established at approximately
70 percent of the average day supply with the elevated portion a minimu?
of 20 percent of the average day supply. No provisions for the protection
were incorporated im design criteria, although systems have in some
instances been modified at the request of local authorities to incl
fire hydrants.

ude
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The design life for distribution systems was set at fifteen years.
Asbestos cement and’ galvanized steel pipe were specified for plant piping
and primary,distfibption mains, and PVC pipe for secondary distribution
lines, A minimum pressure of 10 pounds per square inch at the curb was
established for dll distribution mains. ' '

In geperal; the standard design criteria used as guidelines throughout the
project ‘were those of the American Water Works Association, with minor
modificdtions as necessary to fit local conditions. ‘o minimize the use
of foreign-exchange, locally manufactured products are utilized wherever
practicable. Speciadl attention has also been given to ensuring that pro-
per -emphasis ig placéd upon low initial cost and low ocepration and
maintenance costs in specifying various types of material and equipment.

Development of Standard Designs of P.W.W.A.

To get the project underway with a minimum of delay, existing SED plant
‘designs were utilized for the first group of 17 plants, Modifications to
these designs were made as necessary to fit local conditions during the
spring and summer of 1966, and the plants were placed under contract for
construction in September 1966,

The arrival of TAMS engineers prompted the decision to develop a group of
new standard designs for the project based on the criteria outlined in
Section 'V.* - The basic principle employed in design development was to
provide facilities which would yield. a product meeting minimum U.S. Public
Health Service standards and still the simple and ecomomical to construct
and easy to operate and maintain. The remote locations of most of the
planned facilities, the inexperience of prospective operators and the
absence of electrical power dictated simplicity, while budgetary limitations
and the magnitude of the potable water problem made economical design
particularly important.

The urgency of the project and the limited number of qualified TAMS and
SED design personnél available made it necessary to restrict the various
types of standard designs to a minimum. A series of standard treatment
plants was designed with capacities of 10 cubic meters/hour, 20 em/hr,
30 em/hr and 50 cm/hr,** With these four capacities, it became possible
to provide effective and economical systems for the entire population
range (500 - 10,000) covered by the project.

* Standard design details are contained.
%% Photographs of each size plant, as well as the Khon Kaen office

and Warehouse Complex.
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Sources and Treatment

‘In addition to variations in system sizes, desipns had to be developed to
_$uitlthe yarious types ‘and qualities of raw water. Ground water sources
nqrmgllyipfoyide_a'good quality of water and treatment can often be
“limited to chlorination. 1In certain areas, however, an iron content of

up to 10 ppm‘has_necessitated more comprehensive treatment. Initial
degigns for ground water of this type provided for aeratibn, sedimentation
slow sanQ f;lpration.and chlorination. Although a filtration rate about ,
'dgqble the normally accepted rate has been used, the treatment has been
completely satisfactory and has produced a very high quality water. Slow
sand filters are not normally used for iron removal because they plug '
frequently, but this has not been a problem in Thailand because of the
sﬁall size of the filters and the ready availability of labor for cleaning
them. ' '

~ Surface water is provided from a variety of sources including major rivers,
such as the Mekong, the Mun, and the Chi, natural ponds and lakes, canals
and irrigation reservoirs. In some areas, mountain streams or spring have
supplied a good quality of water which requires only chlorination. In

other instances, ‘stréams or rivers with sandy bottoms and low turbidity

‘have allowed the use of infiltration galleries, supplemented by chlorination,
In most instances, however, complete treatment of surface water, including
coagulation, sedimentation, filtration and chlorination has been required.

Since it was originally assumed that it would be too difficult to train
operators in the smaller communities to use rapid sand filters, initial
designs  for 10 em/hr plants incorporated slow sand filters exclusively.
However, the use of rapid sand filters proved not to be a problem and a
corresponding design for this size plant has since been developed which
allows substantial savings in construction costs.

Facility Sizes and Design

Original designs provided for a 30 cm elevated steel tank with wood tower
for the 10 cm/hr plant, a 45 cm elevated concrete tank with concrete columns
for the 20 cm/hr plant, and a 60 cm elevated concrete tank with concrete
columns for the 30 em/hr plant,  The elevated water storage was ‘supplemented
by ground water storage contained in concrete clear wells of 60 cm, 100 cm
and 160 cm respectively for the 10 cm/hr, 20 em/hr and 30 cm/hy plants.

A separate concrete structure was provided for the treatment plant where
required. Other plant facilities included raw and treated water pump
houses, oil storage house, and a fenced enclosure for the plant area,

Initial construction costs have been a matter of considerable concern since
the start of teh project and continuing attention has been given t? pro-
viding more economical designs, The first step in this direction involved
placing the treated water pump and the oil storage area under the floecculation
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unit, Steel tanks and structures have been designed for use with the

10 em/hr, 20 cm/hr and 30 cm/hr plants. A concrete standpipe wag designed
for the 30.cm/hr plant to replace the elevated tank and the clear well,

_ Since_the standpipe provided useful storage under pressure equivalent to
the elevated tank and clear well storage at a substantially lower cost,

a similar design was prepared for the 50 cm/hr plant which has proven
equally satisfactory. :

Pilot plant studies indicated that a spiral flow type flocculater could be
sgbgqitgted for the baffle type included in the original designs without
appreciable loss of efficiency, and that considerable savings would result,
Consequently, designs have been completed for 10 and 30 cm/hr compact
plants with the new type flocculator and many other improvements for use
in th§ FY 1969 construction program.

3
I
|

Power

Original designs did not usually contemplate the availability of electric-—
ity, and both centrifugal and deepwell turbine pumps were designed and
procured with diesel power units., An administrative decision within USOM
‘resulted in the delivexry of nearly all of the deepwell turbine pumps with
gasoline'power.units; creating a most unsatisfactory situation at a number
of plants since different types of fuel are required for each unit. Steps
are being taken to correct this condition by the procurement of replacement
diesel drive units,

" Early designs for plants along the Mekong River and in other areas where
there are major seasonal variations in source water levels incorporated
the use of floating pumphouses with diesel-driven pumping units. Since
electric power is becowing increasingly available in all rural areas,
electrically operated pumps are being planned for ude in a growing number
of installations. FElectrically operated submersible pumps have proven
particularly advantageous over floating pumphouses.

During the initial phases of design development all design was accomplisghed
by TAMS and’ SED engineers working in the Khon Kaen office. As the field
engineérs gained more experience, those portions of the design which are
peculiar to the individual installation, such as plant layouts, distri-
bution systems, infiltration galleries and raw water intakes, have been
aséigned to the field offices. All designs are still reviewed in the

Khon Kaen office, which alse retains responsibility for development of

new design concepts and medifications and improvements to existing standards.
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APPENDIX B: TECHNICAL SPECIFICATION (EXAMPLE)

~ Submersible Pump -

General

The Supplier shall furnish and deliver to submersible vertical turbine type
pumpiqg unit(s) to the city of Chanthabri. Each pumping unit shall be ’
close coupled to an electric motor designed for sustained and continuous
operation under water,

Performance and Dimensional Requirements

The pumping units shall meet the operating and dimensional requirements
as shown in the following table,

Description Spec.
Number of Unit 1
Power (min nameplate ratings) - 3.7
Min.cap at design head (litter/min) 70
Design head —- TDH (meters) 100
WQll.casing diameter (mm) 150
Discharge diameter (mm) 32

Pump Comstruction

(a) General - Submersible pumping units shall conform to the requirements
of JIS B8324 - Submersible Motor — Pump for Deep Well or "“American
Standards for Submersible Vertical Turbine Pumps" (AWWA Designation

E101, Part B) and the following:

(b) Pump Bowl Assembly - The pump bowl assenbly shall be equipped with
cast-iron bowls and bronze impellers, The impellers shall be of
cast bronze, smoothly finished and dynamically balanced. All broaze
components shall conform to the requirements of ASTM Specification
B62 or Bl45 or JIS HS11ll, BC-2 or BC-6. The bowls shall be of cloge
grained cast-iron having a minimum tensile strength of 2,100 kg/em”,
shall be free of blow holes, sand holes, and all other faults, and
shall be accurately machined and fitted to close dimensions. The
pump bowls shall be lined with porcelain enamel or epoXxy. A pump
bowl strainer of bronze shall be provided.
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{e)

(d)

(e}

)

Vertical Discharge Column ~ The column pipe shall conform to the
"Specifications for Wrought-Steel and Wrought-Tron Pipe'" (ASA
Designation B36.10) schedule 30 steel pipe or JIS G3454, STPG38,
schedule 40 pipe, with threaded sleeve couplings. The columa pipe
shall be sandblasted and coated internally and externally with
coaltar epoxy or a 250 micron vinyl system.

Submersiblé Cable - The electric cable shall be sized in accordance
with AWWA El1-1. The cable shall be supported from the dis-
charge column by non-magnetic stainless steel bands a minimum of

cevery five (5) meters., A steel cable guard shall protect the cables

where they pass the bowl assembly.

Discharge Heads - The discharge head shall be of the surface plate

type with flanged elbow, of cast iron and dimensions. The heads
shall be designed to support the entire weight of the suspended
parts. After fabrication the discharge heads shall be sandblasted
and primed with one coat of red lead primer. The interior water-
ways shall be coated with epoxy or a 250~micron vinyl system.
Anchor bolts shall alse be furnished by the Supplier.

Pump-Motor Coupling - The pump-motor coupling shall be of stainless

" steel and designed to transmit the total torque and thrust of the

unit in either. direction.

Motors

The motors shall be of the squirrel cage induction type, suitable for
across—the-line starting and shall be capable of reduced-voltage starting.
The motor shall be suitable for 220-volt, single-phase 50-hertz A.C. and
capable of continuous operation under water. The motor temperatu¥e shall
conform to the latest NEMA, JIS, JEC or JEM standards for submersible

motors.
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APPENDIX C: SHOP DRAWINGS

Working or shop drawings prepared by the Contractor for any item shall
consist of such detailed plansiaS'may be required for the prosecution of
‘the works. They shall include but not limited to shop details, installation
methods, erection plans, exact layout diagrams and diagrams showing
location, size, details and connections for all equipment and materials
and must be approved by the Fngineer before any work involving thesé'shop
drawings is_performed; Shop drawings shall incorporate complete lists of
spare parts, special tools, and other materials stocks to be furnished for
proper maintenance and operation fo the equipment, as required by the
Contract Documents., If no spare parts, special tools, or other items are
to be furnished, the shop drawings shall specifically so state.

It 1s expressly understood that approval of the shop drawings by the
Engineer shall not be construed as a complete check but will indicate only
that the general method of construction and detailing is satisfactory.
Approval shall not be construed as permitting departure from the Contract
requirements. Approval of such shop drawings will not relieve the Con-
tractor of the responsibility for only error which may exist, as the
Contractor shall be responsible for the dimensions and detailing of
adequate connectiouns details of mutual agreement of dimensions and details
and satisfactory construction of all works. It is mutually agreed that
the Contractor shall be responsible for agreement and conformity of his®
working drawings with the Contract drawings and specifications.

The Contractor shall submit to the Engineer three (3) complete sets of

all working and shop drawings. These working and shop drawings shall be
completed and shall contain all required detailed information. If approved
by the Engineer each copy of the working and shop drawings will be identi-
fied by the Engineer as having received such approval by being so stamped
and dated. The Contractor shall make any corrections required by the
Engineer and resubmit six corrected coples for approval.

A title block shall be located in the lower right hand corner of each
drawing. The title block shall display the following:
a, Number and title of drawing
Date of drawing or revision
Name of project structure of facility
Name of Contractor submitting drawing

Clear identify of contents and location of the works,
specification, title and number

The size of working and shop drawings shall be the same size or half size
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of the Cpntract.drawings. The size of small drawings and schedules may be
either letter size (21.5 cm by 28 em)or legal size (21.5 m by 33 cn).

Drawings and. schedules shall be checked and coordinated with the work of
all descriptions involved before they are submitted for the approval to -
the -Engineer and shall bear thlie Contractor's stamp of approval as evidence
of such checking and coordination. Drawings submitted without this stamp
of approval may be returned to the Contractor for resubmlssion.

The Contractor shall submit all drawings sufficiently in advance of con-
struction requirements to permit no less than thirty (3) working days for
checking and appropriate action. Additional time may be necessary for
checking certain submittions and if necessary this is noted in the
Supplemental Specifications. If the shop drawings are not approved then
new submissions shall be prepared by the Contractor. The stated number
of days for checking and action is required for each submission until
approval is given. :

If drawings show variations from the Contract requirements because of
standard shop practice or for other reasons the Contractor shall describe
such variations in his letter of transmittal, If acceptable the Englneer
may approve any or all such variations subject to proper adjustment in
the Contract requirements. If the Contractor fails to describe such
variations he shall not be relieved of the responsibility for execution
of the work in accordance with the Contract, even though such drawings |
have been approved.

1f the drawings or schedules as submitted show a departure from the Coun-
tract requirements which the Engineer finds to be in the interest of the
Authority and to be so minor as not to involve change in the Contract
Price or time for completion the Engineer may approve the drawings.

One set of approved working and shop drawings will be returned to the
Contractor. If the Contractor desires more than one set the requirements
of quantity submitted shall be increased accordingly.

Upon approval of shop drawings, the Contractor shall furnish three (3)
prints of each drawing and one (1) reverse reading, reproducible tracing
of each drawing to the Engineer for his use.

The Confract Price shall include the cost of furnishing all working, shop
and As-Built drawings and the Coantractor will be allowed no extra com-

pensation for such drawings.

Before final payment is made the Contractor shall furnish to the Engineer
on original set of As-Built working and shop drawings clearly revised,
completed and brought up-to-date showing the permanent construction as

actually made.
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Appendix D COLLECTED DATA AND INFORMATION

I._Déta on'Natufal Conditions
| 1) Meteorologlical data and information
(1) YEarly record of temperature for each month at Chanthaburi station
- for past 2 years.-(lgfg - 1980)

(2) Meteorological records In Chanthaburi Municipality. (1978 - 1980)

(3) Total water-fall for each month (1979 ~ 1980)

(4) Yearly record of wind conditions for each month at Chanthaburi
station. (1976 - 1980)

{5) Mean annual rainfall. (1951 - 1970)

(6) Mean Maximum temperature. (1951 - 1970)

(7) Mean moathly rainfall, (1951 - 1970)

(8) Mean evaporation and mean relative humidity. (1951 - 1970)

(9) Table of monthly hydfometric data in Chanthaburi province. (1975 -
1979) .

2) Geological map

(1) Hydrogeological map of the eastern part of Thailand. (1:250,000)

{2) Hydrogeological map of Western, lower central and eastern Thalland.
(1:500,000)

73} Topographic map

(1) Topographic map of Changwat Chanthaburl, CBangwat Rayong, Krong
Khemarak Phoumin and Battambang at re&uced scale of 1/250,000

(2) Topographic map of Ban Bung chanang Klang (Ban Samréong), Amphoe
Khao Saming (Ban Boo), Ban Khot Hoi (Tagad Ngao 1), changwat
Chanthaburi (Tagad Ngao II), and Amphoe Laem Sing (Laem Sing)
at reduced scale of 1/50,000.

(3) Topographlc map of Khao Takrup, Khao Chamu%, Ban Khun Song, Ban

Noen Phun Sin and Ban Chan Khrem at reduced scale of 1/50,000.
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4) Maﬁ_of_the model villages._
tl)-Map.cf Toongbencha (village No.l):
(2) Hap of Tagad—Ngao (village No.&j
(3) Map of Ban Bo (village'No.S,é)
(4).Mép of Ban Sam-Rong (village No.2)
-(5) Map of Ban Sam-Rong (village No.8)
(6) Mép of Ban Bo (village No.3)
5) Map of major land uses
6) Map of land use case studies
7) Map irrigation (1974) and extension of states scheme Irrigated Area
in Thailand 1907 to 1976.
8);Topographic map of changwat Chanthaburl at reduced scale-of i/12,500.
. Data on Planning and Designing
1) Plan of exdsting well faciiities
(1) Plant layout of existing well facilities
- '(2) Plant layout of water intake facilities
2) Layout plan of water supply in Chanthaburi city area
3) Layout plan of Prapokklao Hospital Master plan
4) New laboratory layout plan of Prapokklao Hospital
5) Design criteria of Rural Water Supply
(1) The report of the community potable Wﬁter Project,
(2) Manual for small water supply facllity
C3j Concrete Water Reserved—tank construction
6) Well iogging maps in Chanthaburi province
7} Condition of ground watef in Chanthaburd river area
8)- Water supply development in Thailand
9) Memorandum of evaluation of well sites selected for A.D.B, Progranm.

10) Preliminary Country Report for international drinking water supp}y
and sanitation -decade,
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11) Population Report of viilages in Chanthaburi province (1978)

12)'Table control and Field villages in Chanthaburi province (1980)

Data on Work Performancé

1} Memorandum March 25, 1977 Evaluation of Well Sites Selected for A.D.B,

Program. Appendix VI-1
2) Memorandum May 29, 1977 Well site suitability Contract IAW-5.
‘VI~2.
3) Well Inspection Forms. Appendix Vi-3
4) Specification on Supply Well construction. Appendix Vi-4
Data on Constructlon Cost

1) Raw materials cost in Chanthaburi province

2) Labour cost and‘transportation cost

3) Mechanical equipment cost in Chanthaburi and Bangkok

4) Estimation of deep well at Chanthaburi

. Data on Operational System

1} Data forms on Well Qperation and Maintenance, Appendiz VI-3

2) Information of past periodical maintenance work.
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Appendix E-  COLLECTED DATA FOR COST ESTIMATES

" I. Materials and labour cost collected from construction

company and work shop in Chanthaburi Province.

Materials
Cement (diamond 1abé1) 70 g/SOkg
" (tigar label) 60 B/50kg
Brick _ 0.5 - 1 B/pc
Gravel : 210 B/m3
" Sand 80 B/m3
Steel Bar
2/8" (6, 25mm) 20 E/10m
3/8"(9.37mm) 42 B/10m
4/8" (12 .5mm) 75 E/10m
5/8" (15.6mm) 120 B/10m
6/8" (18.75mm) 185 E/10m
Piping Materials
pvc.i/2" 35 B/4m
1 50 B/4m
2" 80 B/4m
3 180 E/4nm
4" 370 B/4m
Steel Pipe
/2" 100 E/6m
1m _ 160 B/6m
ou 310 E/6ém
30 500 ¥/6m
4n 720 B/6m

Gate Valve

in 60 B/pc
n - 120 g/pc
4 350 B/pc
4n 600 B/pc
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Labour Cost

Stesl Work (Ave.dgree) 0.85 E/kg

Carpenter (Local labour) 50 B/day
' (Ave., " ) 70 B/day
(Chief " ) 200 B/day

Civil Work(Loéal labour} _ 50 B/day
| (Chief " ) 200 B/day

II. General Estimates for water well construction quoted by

Drillwng Company in Bangkok, December, 1980.

Cost of Drilling for 4" well, max.depth 100m
1,0008/m for soft formation
3,000 -~ 5,500 B/m for very hard formation

Cost of Materials ,
8" x 20' API casing 6,000 B/pc

4% x 20' API casing 3,000 E/pc
4" x 20' API steel slot 4,100 B/pc
4" x 10' API stainless 11,000 ¥/pc
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I1r, Cost of Electric Power, Water Supply and Telecommunication

1. Métropolitan Elecﬁricity Authority

The Metropolitan Electricity Authority is generating
and dlstrlbutlng agen of electricity for Bangkok,
Nonthaburl ‘and Samut Prakarn :

Monthly Power Rate

1.1 Power service for any business with a demand of
30 - 499 kilowatts.

A. Demand Charge
Baht 98,00 per kw of billing demand
B. Energy Charge.:

First 50 kwhr 0.9861 Bht/kwhr
Next 150 kwhr 0.9761 Bht/kwhr
Next 200 kwhr 0.966) BHt/kwhr
Over 400 kwhr 0.9561 Bht/kwhr

1.2 Power service for any business with a demand of

500 kilowatts or over :

A, Demand Charge
Baht 90,00 per kw of bllllng demand
- B. Enexrgy Charge H

First 200 kwhr 0.9761 Bht/kwhr
Next 280 kwhr 0.9661 Bht/kwhr
Over 480 kwhr 0.9461 Bht/kwhr

1.3 For those plants whlch require more than 1000 kilo-
Watts of power, the applicant may apply for Off-Peak
service. This service is available to those plants
which either suspended or reduced their power load

during the On-Peak hours (between 6.30 pm. and 8,30

pr.)

A. Off-Peak Period
Demand Charge Energy Charge
(billed per kilowatt) (billed per kilowatt)
65.00 Bht/kw 0.9361 Bht/kwhr
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B, On-Peak Period 1

Demand Charge Energy Charge
- {billed per kilowatt) (billed per kilowatt)
115,00 .Bht/kw 0.9361 Bht/kwhr

1.4 Stand-by Service

A. In éase the stand-by is not used during any
billing month, the stand-by demand charged shall
be : |

Baht 30.00 per kw of stand~by demand

B. In case the stand-—by is used during any billing
month the charge shall be of either the regular
schedule applicable or the stand-by charge,
whichever is higher.

Provincial Electricity Authority

Monthly Power Rate

2.1 For business of a maximum demand of 30 - 499 kilowatts

A. Demand Charge
Fixed rate of 92.00 Bht/kw

B. Energy Charge (billed per kilowatt)

First 50kwhr 1.1353 Bht/kwhr
Next 150kwhr 1.1053 Bht/kwhr
Next 200kwhr 1.0253 Bht/kwhr
over 400kwhr 1.0453 Bht/kwhr

2.2 TFor business of a maximum demand of 500-999 kilowatts.

A. Demand Charge

Fixed rate of 88.00 Bht/kw

B. Energy Charge (billed per kilowatt}

First 50 kwhr 1.1153 Bht/kwhr
Next 150 kwhr 1.0753 Bht/kwhr
Next 200 kﬁhr 1.0353 Bht/kwhr
Over 400 kwhr 0.9953 Bht/kwhr
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2.3 For business of a maximum demand of 400 kilowatts

and over.

A. Demand Charge

Fixed rate of 87.00 Bht/kwhr

B. Energy Charge

First 100 Rwhr 1.0353 Bht/kwhr
Next 300 kwhr 1.0153 nht/kwhr
Over 400 kwhr 0.9853 Bht/kwhr

The Metropolitan Water Works Authority

The metropolitan supply area consists of the three

provinces of Bangkok, Nontaburi and Samut Prakarn.

3.1 Monthly Water Rates

Cubic meters of Water
Used Per Month

Rate Per Cubic Meter

0 - 6 cubic
6 - 12
12 - 25
25 - 50
50 - 200
Over 200

3.2 Demand Charge

meters No Charge
0.50
1,00
1.50
2.00
2.50

oS S~ = R

The minimum charge of water rates even though the

water does not reach the amount as shown in the

following table :

Meter Size

Demand Charge ({Baht)

54
120
215
335

480
850
1900
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4, The Provincial Water Works Division.

Monthly Water Rates

4.1 -

The charge is fixed at 2 Baht per cubic meter.

‘This is for water supply under the controll of

PWWA. In case the customer contacts with
concessionaires, the charge varies with locality
and is generaiiy higher than installation in the
municipal area. However, the charge for this

service is regulated and supervised by PWWA.

5. Telecommunication

5.1

Reguest for Installation

Anyone wishing to install a telephone should file
an apﬁlication in person at the Commeércial Section
of the Telephone Organization of Thailand or at
one of the Metropolitan Telephone'Area offices.

The application is required to buy the subscription
bounds ©f the T.0.T. :

- at the rate of 30,000 Baht if the installation

is to be done within three months

- at the rate of 10,000 Baht if the installation

iz to be done within one year
This excludes the telephone installation and deposit.

Monthly Telephone Rates in the Metropolitan Areas

Business and residence subscribers pay the same rate
at the minimum charged of 50 Baht and 2 Baht for

each call,

Monthly Telephone Rates in the Provincial Areas

The rent rate for the automatic type i.s the same as
the telephone rate in the metropolitan areas.
As for the telephones in the areas when the operator-

connecting the lines system is used, the rent rate

is 50 Baht.
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Long'Disténce Rates from CGreater Bangkok

Metropolitan Area

Long distance rates are dependent on the length
of call and the distance. The minimum rate.of
the first 3 ninute rate ié 6 Baht and every next
miﬁﬁte is 2 Baht. The highest charges of the
first 3 minute rate is 36 Baht and every next
minufe'is_lZIBaht.

Overseas Long Distance Rates

The charges are dependent on the length of call

and the distance. The minimum charge of the first
3 minute rate is 90 Baht and for every next minute
is 30 Baht. The maximum rate of the first 3 minute
rate is 375 Baht and. every next minute is 125 Baht.
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in Prapokklao Hospital
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Rainfall Water Tank

Ban Bo
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Rainfall Water Tan
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Hand Pump the Semi-deep Well in Ban Bo

Existing well in Prapokklao Hospital
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Geoelectric Prospecting in Prapokklao Hospital

Ceoelectric Prospecting in Tagad Ngao
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Preperation for Water Analysis at Site

e
e

psane)
e

ot

Water Sampling from Existing Well
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Field Survey in Ban Samroong

Field Survey in Ban Samroon
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Public Well in Tagad Ngao

Local Factory of Well Construction Materlals
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Mew Type of Water Tank on Market
{at Chanthaburi City)

Bottoled Drinking Water on Market
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