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Introduction

1. The Governmont of Thailand réqﬁested_the Government of Japan to
in#estigate and to design the Expansion Project for Provincial Water

Supply Syaten.

2. The Government of Japan gent . tho Colombo Plan experts, at the
request of - tho Govornment of Thailand, to ¢ooperato with the Government
of Thailand in compieting the master plan from 1968.

3, The-feaéibilipy'study of the hatet.aupply'systom hoth in,Chiang
Hai and in'Nﬁkhonuﬁachasimh wasg completbed by the Japanose survey team
dispatched 1n.thch,-1971. The feasibllity reports were shbmitfod to the
Government of Thaiimnd in Ootober 1971, '

4. _The Govefﬁment of Thailand deoided to tuke up the water supoly

sys tem in_Chinﬁg Mai as the first priovity projoci fnd has further request-
_ed the Government of Japan to draw up the detailed desipn for its construct-
ion, |

B ‘The-Goverhment of Japan, in regsponase to this requeat, has dacided

to take nocessary measures to carry out the detniied deaign vork and
entrustod the Oversens Pechnical Cooperation Agency (0FCA) of Japan with

its 1mp10menta£ion.

b, This document sstse forth & plan of operatioﬁ in regard to the detailed

design for the projeot;

1. Scope of survey

T The Government of Japan will carry out the detailed design work with

particilor referonce to |

1} raw water intake facilities
?2) parification fecilitles
3} distribution system

8. The detailed design work of this project is confined to the lst stage
of the master plan déseribed in the afore-mentioned feasibility reports.

. Phe maslor plan shows the pleoture that.thc estimatod served population in
the year 2,000 will be.243,000'nnd the water snpﬁlyinﬂ capaeity in 2,000
will be increased by 48,000 m3/dsy.

13-



- The master plan also pregonta thé idea that whan the lat stage is
complotod, served population will be 159,000 aﬁd the capacity of water
supply will be increased by ]6 000 mj per daily mﬂximum._'

9. The vaw water is drawn from Ping River, Thc.aurvay of the distyi-
bution system LDVOFS only the mnin plpeline system. thch is connected with
thoe existlng pipe llne ayatem.

11,  Execution of survey

10, The team will conduot. field survey and data collection as followa
for about three {3) months in Thuiland. '
(1) Soil Investigations _ _
| Penetration.Test ' o 10 holes
Cora Bovtng =~ S 1 ﬁole_
(Thin wall Piston Samplinp) |
(2). Sueveying
o Leveling
Plane Vabla -
Other necessafy suPVeying
(3) Collection of data and 1nrgrmnt10n concernlng
labour cOndltions, lnbour cost, c0nstruction
mnterials, construckion machines, laws and regulationé,
desipgn atanﬂards,.exiating facilities and 50 113190
(42 1nvestigation of existing pipelines,
{5) %ater pressure test at the connection point of
the proposed distribution.mnin and existing
pipelines,

11, The team will conduct the follo%ing detailed design work for about
three (3) wonths in Japan,

(1) Intake faoilitlies
Intake Tower
Raw Woter Main
Receiving YWell

(2) Purification Facilities
Mixing Basin
Flocoulation Basin

e 1 4 P



V‘Sodimontation Béain :
- Rapid Sand Filter
Elavéted_Tankufor_Wnshingf
{3} DBistribution system -
o 'Cléan=Wat6f Reservodr
Distribution Main  * _ _ }
_ Distribution Pump or Elevoted Tank _-f .

120 The followinp doonnents wrmtten in bngliah will be presented in
_ draft form to the Gaverament of Th&iland by the end of Dacemhev, 1972,

Tho oOmbiate‘ddoumeﬁts will be pfeéehtod_by the end of January,

1973, ‘
(1) -Dgsign Repopt o _. j _" 40 cdpios _
{(2) Specifications = 30 copies
(%) Cost Hstimate i 1 copy
(4) Drawings - ' _ 30 copies
(5) Bi11 of Quentities | 30 coples
(6) Tendér Document Forms _ 30 copies
III. Arrangements to be made by
the Government of" Thalland
1%, The following utll he arr&nged for tha survoy team . by the Covernment

of Thailand, :

(1) Appointment of a project managbr who iﬁ‘resﬁohﬁible for the
¥ater 5upply Brprosion Proiact in Chiang Mai and who accompan~
igs the team when nacessary. o |

(2) Appointment of two counterparts and two technicians.

(%) -Provision of a furnished office and [T Jeeps with chautteur
in Ohiang Mai, '

(4) Provision of a furnished office in Bangkok.

(5)  Procuremont of data and materinls related to the Projoct,

1V, Privileges and oxouptions to - be
granted to the survey team

M. The memberé of the team engaged in the survey will bo entitled to
such privilogos and exomptions aas the Govornment of Thailand norwnlly

wa | B



- .oxtends - to Colombo Ylan exports in rospect of tax and'duty oxemptions, and
immigration facilities.

V. Signature

15, Tho undersigned agreed on tho forayoing on behalf of parties
Huoncorned on this date of Ju]y 4, 1972,

Hr, Xujati PramOOIpol My, Toru Hayashi Mr, Damrong Cholvijarn

| hgputy Director-General Head of Japanese Divector-General

| DTEC. ' .Survey-Teém ‘ Departmont of Public and
Ministry-df National Overseas Technical Municipnl Works |
bevelopment, _ Cooperation Agency Ministry‘§f IntéyiOP,

JAPAN,

.Alﬁ.,.
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Teohnioal Memovandum

, _ 5 - 27th June 1972
1. ¥Water beﬁand for Undversityt |

_ It is undersbbod a3 d&ily maximum demand. -
, 2, hxiqtlny Capacity: '

- It is confirmed as r 000 mj/day at old plﬂnt and 6, 000 mj/day
at few p]nnt.

: 5._ High Water Level of River
oo It will be provided by PMhD
4. Turblditv.

:  Haxt imun turb!dity may be a:ound l OOO ppm or 1933, but, it will
_bhe provided by PHWD, _ _ .

5. Drainsge bystem-
_ It is adopted as eompnrntively loon ¢ost as lagboning.
6. Clnlifler‘ ' '

It shall be depended upon the tu1b1d1ty afoxemontjoned but 1t
is adopted as compnratlvely leas cost and high ‘efficiency,

7. Filter:

‘ lt is moqtly adequate to adopt convent1onal type, but automntic
waashing systen shall be subjeot to further discusgion,

8. bepth of Dlstrlbutlon Pipest

Any pipes shall be 1luid under the side walk in goneral, but it
may be depended upon circumgtances at site,

9, Load of Trucks.
oLandardCflterla is baqed on 20 tont . maximum,
‘10. Rallway Croagings '

It is provided by PMWD judpinp from previous data approved by
Hnilway Dep&rtment.

11, Lonnectlon between Hew Pipe and hxistinp Plpe:

The -location and depth of exiatinr plpe shall be notified by
PM%D at site,
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AMENDFFNT

“Revised on 29th June 912
1, Location of uxeatment Plant & Intako.

_ a. Duo to the difficulty in the acqu:sltion of land, the wnter
treatuent plant shall be moved to upatream of Pinr Itver, «

b. lotual relationship of treatment plant and dintoke is so important
in view of loeation of facilities, that it shall be diseusaed on next
1nvcstiﬁnt10n at site.

- %o save Lhe ting of deaign, it shall be tentat:vely determjned
at 31t0 ag quickly as possible. Then, the borlnf and airvey ahall he
stavted ufter tontntivo determination. : .

2, _'Improvoment of the Trentmopt;?lant:‘

a, hny facilities shall be designed on compitratively less cost
and high officiency, although it iﬂ nawly developed in sophlqticated
technology.

b. A simple scraper is designed to remove sludge. in the %ealmenta~
tion tank as quickly as possible after being: stud1ed in compurlson between
aeveral methods, .

¢, It is wmostly ndequato to adopt conventionul type, hut an auto-
mrtic washing systom shdll be subivct to further diacu391on. :

5. Dlatrlhution byqtemt

Any pipey shall be laid under the ex13t1np road (sido walk)

in penoral but it may ba depended. upon circumstances at site, .

b.  After testing water pressure of existing pipe lines; & pari of
the pipes may be changed An the dekailed desipn if necossary,

¢. Klavated  tank’ svetem shall be ohecked in vipw or udaptab:lity
in addition to direcet pumping system.

d, Standard critoria of load of trucks ig bnsed on 20 tong in’
maximom,

e, legarding railway crossing, it is provided by PMWD judging from

previouq data approved by Railway Vepartment.

f. Concerning to connection botween nev pipe and existing plpe
the location and depth of existing pipe uhall be notiried by PMWD at
elte.

4. Drawing & Specificationt
a. Any responsibilities of drawing and speeification shall be
mude by Japancsg Team respecting with mutual digeussion and agroement,
by ALl gpecification shall he made in International Standard.
5. HMaterial & Prices
a, Any prices and coats of meterial shall be chwckcd by PUYD
if neeessary.

b.  Kegarding to procuremeni of materials, 1t shall be subject to
further discuassion.
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“Conducti ivity

l 65X10f /tﬂ/m

1L.6X 107 iQ/en

K HH K
a) Place of Sawpling '§ Ping River
[ Date . o] det Mugnst 1969 Tat August 1960
e Sl Max M | Max |7 MER
Trve Colea in Pt Unlts ?,OE»‘ Non 4 '1'\!311'%# S Non
Gdour = T T T anobsorbed | wnobserbod [ unobserbod |unobsorbed
'l‘:;sT - ) uﬁobsorbod “nobserbod uuobsenbcd nnobbonbcd
T O T XA MM -3 M S Y
pll Value _________ i 91 6.0 .90 6.0
Tiioctrical Comueilivity al 20C . | 890, 1386 450 ‘200
Total Hardress 162 . 12 o202 |62
| Carbonate l'iirﬁfﬁ%s T . 162 38 lgﬂu . S:EM
Non Carbonate - Hardnoss —'lfl--E nil 183 | o
Tosidual Mkai"imw T T 541 nilo i6 - Nt
Grygon Commund | TT08 [ w0 TR
i trito prrehsed as Ni tloﬁen ______ L0 nil 002 nil
| Choride ' o .80 2.5 37.6 5.0
_ Fe - - 6.0, 03 |  tyvaneo | " 0.3 R ]
b - mil il - nil
N B H Y T T U I Co X
Mg 7 B 139 RO Y il
_ So nil nil 134 [ it
TAs TR '_—T{i 1 """"""""""" Rl
b} Place of Sampling | Ping Rivér Plng Rlvor Nea1 the Maurang Tomple
| Date Tisen March on ] 14th Mareh 1571 B
Time AM 9160 AM 10130 '
ﬂ"mfgri:npe ra ture T 2 6.5¢C I %——_i
“Water T einpe ratm Hzso0C 1 24.5C

Nltritu Nltrogen

Lo s s

0.00 2 ppm .lloss than

pll Vat no o 7 S I 7“5 ---------
R T —— T : N
Cturbidity . [1es TR

| Ammonia Nitrogon — [0.05ppm . less than “loo 'me . Jess than |

000)ppm , logs than

| Nitrate “Ni trogon [0.22ppm 016 ppm T
M A] ka] l “l t-y o o Q-F:-i'l_pl“ e -9“2 ppnl T T
L I TR—— Y —
Coy o 8G0ppn U 86 ppm ]
“Total llardness 8 9,6 ppm 96.1 pm
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AUTRA IR RN _ _ _ . :
- Tabulation of Alum for corresponding turbidity in Silica unit

I.’l‘urbidi 'ty ( Alum in{Tuorbidity | Alum in Turbidity] Alum in ’l‘ut'biﬁity Alum in
. . . lgram pov|. i . - gram per
unit gram pot . uni ¢ fn m unit gram per _ unit cu m
reM el m - PPM PiPM PreMm m PPM o PeM
0 | e | s 11.2 50 240 | 150 |  s60
] 0.7 16 20 56 250 160 RIYAY
2 15 b7 127 60 2 6.0 Lyo 3 9.0
3 2.9 {8 135 65 2 8.0 200 42,0
4 3,0 19 (4.2 70 2 9.0 250 46,0
5 3.7 20 144 75 30.0 300 480
5 4.5 21 180 80 310 1 350 540
0.2 22 L 8.0 85 3 I.Q 100 6 0.0
8 6.0 24 100 90 320 500 720
¢ 6.7 _26 90 a0 320 - 600 8 4.0
Lo .6 28 200 L00 3 5.0 800 108.0
L1 82 30 200 110 340 1000 1320
12 9,0 3% 2 1.0 E20 34,0 1500 1920
13 9.7 40 220 130 350 2000 2520
14 105 | 45 230 L40 35.0 3000 | 3720
“Tabulated abeve are the quantities of Alum requived in gram pér
ew i of raw water for the corresponding turbidity, Thig ehart
is used primarily for tho jar test in which a2 number of tegts
with varying amounts of Alwn are tried for optimum floculation.
Then tho amount is used as a feeding rate in waler troatment
plant .
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6~ 7 54| 1600|1200 61| 2844 | z9800 2744
8-7¢ | 427 | 260 [1,230 32| 32040 | 80400 24.89
8- o 721 | w50 610 17| 33246 | 30449 | 2796
B~18 62| 100 |1,000 79| 32659 | 20800 2960
7941 29.2 50 1,200 1.6 ] 32768 | 30280 2418
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Y
B1-83
53--81
8182
84--10
10--47
10-- ¢
11--10
4748
4849
4950

a9--52
5253
53H51
51--6 4

-

50-51

5455
A— 2
2:~ |
L2 1
17 4

178

21—22

22--20

2223

2 Z."‘—_'3 6

2037

C_{tmnt iy
(1/:%070‘)
i
31
8,9
14,
76,2
62.0
163
| 149

556

5

114
335
664
498
20.4
38.4
© 259
322

(PING BEIVER RIGH

8169
437.8
2291
18&§ 
114
2187

835 |

9 6.6
14,0
73,8

Diometer|Leagth Hydraul fe
o Qradient
(an) {a) o)
Ctoe {nzoo | er |
100 13,500 59
200 | 000 0.6
(50 |1,600 15
300-{ 330 3.9
296 | 3900 2.8
100 | 670 0.2
300 | 460 0.2
290 fééo_ 2.3
206 | 360 BN
232 | 430 3.0
300 | 880 a0
300 | 090 1.8
260 150 0.8
250 | 860 27
232 | 390 1.9
250 | 500 1.9
I REGION SYSTIM )
780 | 200 3.0
662 1,870 2.3
515 | 730 2.1
500 |1100 L7
150 |3700 3.4
615 (1,070 20
3806 | 790 2.7
366 | 500 2.3
150 | 610 19
350 | 540 17

Water Level

Grawd Lievel

(m) ey
ngéso_ 20600
319.96 | 299.00
32758 [ 30280
81630 | 29800
332.60 30436
33149 | 30402
33245 | 30449
33260 | 30436
330.69 | 30388
32997 | 30373
32866 | 30338
32080 | 30372
32806 | 30312
32793 | 30344
32667 | 30304
327,98 | 30344
32471 | 30240
‘34180 | 30478
(gg&gg) 30&64.
33601 | 31040
33673 | 31450
33400 | 31900
33390 | 31057
331,81 | 30616
33274 | 31221
33089 | 30860
33088 | 30666

Residind fleat

(1’1&)
e |
2096
'2173_

'iB.‘39'

28.24
2047
- 27.96
28,24
26.71
26,24
2528
2608
2493
24.49
2263
2449
2281
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o Qnan:lil y 1l;‘l~ame terliengthliydraul ic Walér’];évcl
Prom-I'y Cirad §ont .
: (¢/sec) (an) (m) | () (m)
37eed 601 | 350 | 280 15 | 33045
36--37% 0.9 150 | 620 0.0 | 33088
4166 649 | 300 [ 300 29| 32058
4041 3.9 100 680 0.0 330456
667 2 633 | 3soc | 460 18| 32875
6667 48| 150 | 520 0.7 | 32023
'72503 42,0 zsq agsq gz (ggﬁgg)
7271 36| 100 | 510 881 32700
5850 | 115 | 150 [4500 34| 31300
74-26 | 1603 590 £080 13| 33gan,
26~-3 2 i10 | 360 | 690 0.7 | 33390
2627 § -~ 4L0 [ 260 | 060 3.0 | asot3
2625 6%.8 | 350.| 630 1.4 | 33349
2423 69 | avo | aco oz | s3274
2434 | 463 | 300 | 780 L6 | 33163
2524 589 | 350 | 580 11| 3s283
2335 020 350 | 820 26 | 33061
3566 | 1107 341 | 310 42| 92933
3435 s82 | 300 | 610 L7 330861
3540 183 | 306 | 670 03 [ as3040
6860 1018 | 350 | 6510 811 32173
6867 211 150 | 650 0.1 | 32623
6o--70 | 1003 | 335 | 700 58 | 32509
§8--69 149 1 200 | 420 14| 32773
6O -7 1 56 | 150 | 700 0.9 32100
70-87 336 | 260 [4000 21| 33700
7110 28 | 100 |nL080 1.9 | 32500
8291 145 | 360 | 650 0.6 | 33351
31--33 4465 | 300 | 700 L4 ] 83261

Groud Level

= (m)
30641
30566
30659
30641
303756
30701
30265
30640
290800
318.00
318625
32282
31537
31221
31086
31483
390016
30830
30916
30779
30714
30701
30367
30714
30640
32200
303,67
31800
31261

ll{:sidml Tlead

: {(m)

2404
2522
2399
24.0 4
256,00
2222
19.05
2069

1500
16.26
1665
27.31
1812
20,53
207 7
1800
2145
21.03
2145
2267
2069
2222
21,42
20.59
20,690
1500
2142
16,5 1
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Peom-Tuo

3334
3489
‘aom4a
4067
6771
27--28
26-29

Quantity
([/gac)

26.8
1.6

131
STy

282

21.7

Length

Dlawe fer Uydraul g
. Gradient
(H{l? Gn) (%) |

EYTHEITE TS
200 | 820 | &1
150 | 280 16
150 | 280 _¢J
150 | 640 4.0
200 | 820 4
200 | 680 KX

Water hevell

Gr_(xin d Lc'\.'dl

307,01
30640

33149

33662

Re sidhal Head|

(m)

- 2017
1178
2267

L2222

2060
1500,

6.04
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