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ABBREVIATIONS AND ACRONYMS

Unless the text states otherwise, the following terms and abbreviations

have the following definitions:

World Health'Organization

- WO :

UNICEF : United Nations International Children

- Emergency Fund
UNDP : United Nations Development Program
.IBRD/IDA : International Bank for Recomstruction and
Development/International Development
Association

ADB oo Asian Development Bank

MWWA : Metropolitan Water Works Authority
PWWA : Provincial Water Works Authoriéy

cm : Centimeters

cm/sec : Centimeters per second

m3 : cubic meters

m3/h : cubic meters per hour

EL : Elevation, meters

Fig. : Figure

kg/sq cm - : Kilograms per square centimeter
~ kwh : kilowatt-hour
'kva : kilovolt-ampere

1pd : - liters per day

1/sec : liters per second

Max : maximum

Max day : maximum day

Min day : minimum day

mg/1 : miligrams per liter

min : " minutes

Min : minimum



mrmm H milimeters

mm/yeat : milimeters per year
m- : meters
m/day : meters per day
MVA : mega volt-ampere
pH : potential of Hydrogen
ppm : parts per million
rve : polyvinylchloride
_Tpm - revolutions per minute
2 .
cm H square centimeters
2 .
m : square meters
v ' volts
m3/sec H cubic meters per second
m3/min : ~cubic meters per minute
mS/day : cubit meters.per day

CURRENCY EQUIVALENTS:
Currency Unit = Thailand Bhats (B)
ussi = # 20.25

USS1 million § 20.25 million

1

Pl = US$50.049
¥ 1 million = US$49,000

FISCAL YEAR PERIOD, from APRIL 1 to MARCH 31
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Minutes of Discussion
for
Improvement of Water Supply Facilities in the Medel Arecas
of

"promotion of Frovincial Health Services Project”

. . .
on the ocrasion of the Japanese Team visitsto Bangkek for obsarvation

and discussion in at site a series of discussionson che above 'Project"

were held between the Thai side and Japanese gide on 3rd of Dezembar 1980,

The followings were the major point discussed and concluded in the

meeting.

1) This study shall be periormed as a part of Health Promotion Project

2)

3)

"promotion Of Proviuncial Health Services'

' in accorcdance with Model

Infrascructure in Chanthaburi Province.

The following four nodel areas has been selected in the past activities

of the "Project".

-1 Ban Samroon, Tambol Sai Kae, Amphoe Pangoamron.

-2 Ban Mong Khan, Tambol Tagard Ngac, Amphoe Thamai.

-3 Ban Bo, Tawbol Bu, Amphoe Khlung.

-4 The vicinity of Prapokklao Hospital, Amphoe Muang.

-

The above model areas have basically following charactevistics mentioned

in Inception Report respectively.

Thig field survey is to be carried out in these model areas.

a.

An area where no other water source is expected other than deep wells
because water level is too low,
AN area near a coast or a swamp where deep wells are expected to

contain much salt.

An area where water sources can be found in mountain torrents which ﬂ
. f
3 L)

do pnot dry up even in dry season. : }“Lﬁiﬂ

The vicinity of Prapokklao Hospital where the project bases is located.

_74



4) The purpose of this survey is to study the enginecering design and cost
estimates for the rural water supply facilities of said areas in

accordance with analysis of the present conditions.

December 3, 1980

P u rz’;/? [){f}l’iﬂ/ﬂ 'L/{’-/VL{’ L/ 2 ﬁ-\,;——s—q, /ﬁ'—b- %u,fﬁz‘s/\:
w7

o

Sutas Guptarak, M.D. Konosuke ngai, M.D.

The Project Director Team Leader

Promotion of Provincial Health Japanese Detailed Design Team
Services Project for Water Supply Facilities
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Table 2-2 Department of Medical Science
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Division of Provincial Health Laboratory Services 7
Medical _Labd_réto_ry Assistant (MLA), Medical Laboratory Technologist 0¥
LUNHBHERTE (PHL) OMEEL £,

* Division of Radiation Protection Service
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Division of Clinical Pathology
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Division of Toxicology
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Division of Drug Analysis
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Division of_ Medieal Research
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Virus Research Institute
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Table 2-3 Description of the Model Villages

AMPORE MODEL VILIAGE VOLUNTEER POPUTATTION
- COMMONICATOR
Tamai Tagad Ngao Village 4 7 564
Klung Bo Village 3 10 545
Pongnamron Sal Kao Village: 2,8 20 1,088
Muang Prapokklao Hospital : - -
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Standard of Drinking Water

The Natlficatlon of the Ministry of Puklic Health No. 20 (1979)

1. Pyitosl Propertias
- Colour o not more than 20

- Odor | _ no other oder
| N | (not include chlorine)
- Tureldity not mere than 5
- pH valus Retween - 6.5 - 8.5

2, Chemieal ?ropertias

- Total selids not mors -thzm 1,000 ng/xg.
- Total hardnbés , not mora-m 300 mg/kg.
- Chlorids ( expressed as chlorine ) _not more than 250 mg/kg.
- Flusride ( expresssd as fluorine ) - not néra than 1.5 ng/ke.

- Alvusinoid am=onia ( exprassad. as ammonda )} not more than 0.1 ng/fkz.

- F“re_sa axmonia ( expressed a3 wmmonia ) not mors than 0.1 ng/kg.
~ M. trates ( expressed as nitrogen ) not more than 4.0 =g/kg.
- Mtrite ( axpressed as nitrogen ) not mors than 0.1 ag/kz.
~ Irom not rore than 0.5 mg/kg.
- Lasd no;b mors than 0.1 ng/ke.
~ Argenic not moers than  0.05 mg/ksz,

3. Bactarial propertiass

- Standard plats Comnt at 35°~ 37° C _ 24 howrs, not exceeding .500 colories -
par 1 ml,

- Most Probabl.a Numser of Coliforam Organism per 100 ml
( MP.N. ) less than 2.2

= Free from K. coll type I ( Eacherichia coll )
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Table 2-6

|

"DATA SHEET OF EX1STING WELL

survey NQ- E:l

9 :'T‘ime: 1.5:00

Weatheyr: Fine

Tenp., 30°¢

|

~~Deatail
pepth of well:
Well'Diameter:
Water Level:
Method of Yeild:

s of Well--

Shéllow Well
3.15 (w)
1.50 (m)
CL-1.45 (m)

Suction Pump

‘.. T
_..well location-—-—

District

Ban Bo Tambol Bo
Village

village No. 3

Proprietor
Public

~— Sketch of Well—--

F-Water Analysis—-
ph:

5 Turbidity:

g

§ Total Fe:

g €l

N

¥

s 02 Consumed:

.

:  Total Bact.:

S
Coliform Group:

%

z

5

6.35 pH:

4 mg/kg Turbidity:
0.75 Total Fe:

47 €l :
0.01 NN, :
nilr 09 Consumed:
7.1 % 103 Total Bact.:

240 colo/ml Coliform Group:

~—Standard of Water Quality--—

between 6.5 - 8.5
Not more than 5 mg/}
0.5 "
250 "
0.1 "
1.0

tr

Not exceeding 500 colo/pl

MPN less than 2.2

_F39_ﬁ.




.DATA SHEET OF EXISTING WELL
survey NO. B-2

%. Date: pec. 5 Time: 14:30 Weather: gy o Temp.

5

i ] o .

;%E»-wDeatalls of Well--  Shallow Well

; pepth of Well: 2.40 (m)
Well Diameter: -
Wwater Level: GL - 1.10 (m)
Method of Yeild: Manual

h-well location-- -— Sketch of Well--—

|
lSOO

Water Analysis-- ~~Standard of Water Quality--
pH: 5.80 - 6.0 pH: between 6.5 - 8.5
Turbidity: Turbidity: Not more than 5 mg/l
Total Fe: Total Fe: " " 0.5 "
CL : cL : " o250 "
RH, : NHy : " " 0.1 "
02 Consumed: 072 Consumed: 1.0
Total Bact,: Total Bact.: ©Not exceeding 500 colofpml
Coliform Group: Coliform Group: MPN less than 2.2




§ "DATA SHEET OF EXISTING WELL
%\‘ ; —
Survey RNO. S -2
pate: pec., 6 . Time: 11:00 Weather: Fine Temp. 31,0°C
§i _peatails of Well-— Shallow -Well
pepth of Well: 4,00 (m)
well Diameter: '1.50 (m)
Water Level: ~ Dry up
Method of Yeild: -
% l'
I
+
%é—%ﬂell location-~ =~ Sketch of Well--
= District
Bon Samnong Tombol  Saikao
Village
Ne, 2
Proprietor
Public
fg“water Analysis—-~ No --Standard of Water Quality--
i% pH: pl: between 6.5 - 8.5
;i Turbidity: Turbidity: Not more than 5 mg/l
?% Total Fe: Total Fe: i " 0.5 "
j:% Cl H Cl—: " ' 250 "
% NH, : | | NH, : " " 0.1 "
§§ 0, Consumed: 07 Consumed: 1.0
&
'%, Total Bact,: Total Bact.: HNot exceeding 500 colo/pl
_‘% Coliform Group: Coliform Group: MPN less than 2.2

_....41._..



{ pate: Dec, 6 - Time: 11:;05 Weather: Fine Temp. 31°C

: -Deatails of Well-- '-Shaliow Well
' pepth of Well:  7.80 (m)-
;WEIl Diameter: 1.50 (m)

ie Water Level: ' GL~0,30 (m)"-
%gMethod of Yéildﬁ. Manual
;
3

~Well location-- . {7~ Sketch of Well--
District
Ban Samnong Tambol Saikac
Villate
No. 2
Proprietor
Public '
: — 700 N
¥§ 1500 !
iy
&)
K
g
=
i
12
i
& 1, . .
F-Water Analysis-- ~--5tandard of Water Quality--
pH: 7.1 pH: between 6.5 - 8.5
Turbidicty: 3 Turbidity: Not more than S mg/l
Total Fe: 0.05 Total Fe: " " 0.5 "
Cl : 144 . cl: " *oo250 0™
N, : 0.01 NH,, : " " 0.1 "
02 Consumed; nil 02 Consumed: 1.0
Total Bact.: 1.5 x 10% Total Bact.: ©Not exceeding 500 colo/pnl
i Coliform Group: < 2.2 Coliform Group: MPN  less than 2.2

__42_



"DATA SHEET OF EXISTING WELL

gurvey NO:

'.3 ’73

pate: ‘Dec. 6 Time: 13:45

Weather:

Fine

Temp. 31°C

Water Level:.

L _Deétails of Well--
pDepth: of Well:

Well Diameteri

River

Method of vyeild:

Pistrict

Village
No. 8

Proprietor

River

NN L Ty
T T PPy STy

Ban Saﬁnong.Tambol Saikao

-~~~ Sketch of Well--

pH:
Turbidity:
Total Fe:

[

NHQ:

02 Consumed:

5 Total Bact.,:

H Coliform Group:

f~~Water Analysis-—-

7.31

3

0.15

14

0.01

1.0

1.0 x 10%

15.0
(with E, Coli)

-—-Standard of Water Quality--

pH: between 6.5 - 8.5
Turbidity: Not more than 5 mg/l
Total Fe: " " 0.5 "
cl : " w250 M
NHy: " " 0.1 "
02 Consumed; 1.0

Total Bact.:

Coliform Group:

Not exceeding 500 cole/pnl
MPN less than 2.2




-DATA SHEET OF EXISTING WELL

survey NO. S ~ 4

B R R e PR L A

pate: Dec. 6  Time: 14:00 Weather: Fine Temp.

Al

32°¢

|

. .peatails of Well~-  Shallow Well
| pepth of Well:

Well Diametex:

i _
| water Level:
4 Method of Yeild:
‘ : .
5t
|~-well location-- ' -~ Sketch of Well--
:
Well of Bural Water System

S S N S

Turbidity: 3 Turbidity: Not more

iT

Total Fe: _ 0.025 Total Fe:

i - —
: . 1"

cl . 5 Ccl :

% NHA: 0.01 NH

4 02 Consumed 1.55 07 Consumed:
Total Bact.,: 5.2 x 10% Total Bact.: Not excee
Coliform Group: 240 Coliform Group: MPN -1

e

R

~~Water Analysis-—-- : _-Standard of Water Quality--

pi: 7.75 pi: between 6.5 — 8.5

than 5 mg/l
" 0.5 "
. 250 "
SIS B
1.0
ding 500 colo/

ess than 2.2




~DATA SHEET OF EXISTING WELL
survey NO. _S ff5
pate: Dec. 6~ Time: 15:00 | Weather: Tine Temp., 32°C
peatails of Well--~ Deep Well
% pepth of Well: About 100 (m)
§ Wwell Diameter: About 200-300 (mm)

" water Level: _ -
Method of Yeild: ~ Hand Pump

-

v

——Weii ibcation—" . ' _ -~ Sketch of Well--

cambodia Camp Amphoe Pong Namnong
1100

o T e S

300

O
20004 W

AERMOTOR CHICAGO P1330

:::‘
BES

%%“Water Analysis—— ) —--Standard of Water Quality--

L

pH: 7.4 pH: between 6.5 - 8.5
Turbidity: 3 Turbidity: Not more than 5 mg/l
Total Fe: _ 0.1 Total Fe: " " 0.5 "
ci: 26 cL " "oo250 "

"
NHA: 0.01 NH,: f " q.l
02 Consumed: nil ‘ 09 Consumed: 1.0
Total. Bact.: 1.2 % 104 Total Bact.: Not exceeding 500 colo/pl
Coliform Group: £2.2 Coliform Group: MPN .less than 2.2

—




§ ~DATA SHEET OF EXISTING WELI
4 survey NO, L~

pate: Dec. 9 Time: 10:15 Weather: TFine Temp. 32°C
|-peatails of Well-- shallow Well
| Dpepth of Well: About 30 (m)
4 wWell piameter: 200 ~ 300 (mm)
: L
g wWater Level: -
2 Method of Yeild: Hand Pump
d~-Well location—- n —- Sketch of Well--
Ban—-Loom-—Ch_im'Amphée Khlung

Well in Health Center =
4
5 i
‘—(200
H 0
. 50
[15*0 | >
: —~
%—Hiﬂater Analysis—-— ——5tandard of Water Quality--
“ pH: 6.8 pH; between 6.5 - 8.5
Turbidity: 15 Turbidity: Not more than 5 mg/l
Total Fe: 8.0 Total Fe: " " 0.5 "
; C}.h: 16 Cl_: 1 " 250 "
NH, : 0.4 NH, " " 0.1 "
* 0, Consumed: nil Oy Consumed: 1.0
Total Bact,: 480 Total Bact.: ©Not exceeding 500 colo/}nl
§ Coliform Group: £ 2.2 Coliform Group: MPN less than 2.2




“DATA SHEET OF EXISTING WELL

- gurvey NO. L = ?

: fDate: Dec, 9 Time: 12:00 _ Weather: Fine Temp. 32°C

:—Deatails of Well--

-Depth-of Well: -

Well Diameter:' $200 (mm)
Water Level: GL-1.30 (m)
‘Method of Yeild: -

-wWell location—— - —~- 5ketch of Well---

Well in Health Center

200

RO
\M;;BB\\‘fy// <

~WHater Analysis--— : ~~Standard of Water Quality--
1
;% pH: pH: between 6.5 — 8.5
f Turbidity: Turbidity: Not more than 5 mg/l
éz Total Fe: Total Fe: " " 0.5 "
L oa el n moo250 M
i; NR, |  RHy: _ “ " 0.1 "
5 0, Consumed: 7 07 Consumed: 1.0

Total Bact,: Total Bact.: Not exceeding 500 colo/

Coliform Group: Coliform Group: IMPN-less than 2.2




"DATA SHEET OF EXISTING WELL

Survey NO. - T -1

pate: pec. 10 Time: 9:00  Weather: TFine Tenp. 29°¢
ﬁﬂ—Deétailé.Of Well-— Shallow Well
§ pepth of Wellr 650 (m
= well Diameter: 2.285 (m)
| water Level: CL-2.68 (m)
% Metﬁbd 6f-Yéild:. Manual

e

4l--well location-- . -~ Sketch of Well-~

]

i District

% Ban Nong Khan, Tambol

% Tagard Ngao, Amphoe Thamai

¥ = 2285

o Vvillage -

i o, & j

: Proprietor - T

: . 650

Public

yr~Water Analysis-—- " }--Standard of Water Quality--

;é pH: 5.6 pH: between 6.5 — 8.5

El

i Turbidity: 4 Turbidity: Not more than 5 mg/l

%_ Total Fe: . 0.3 Total Fe: " " g.5 "
C]._: 12 Cl“: M W 250 n
NH, : 0.0} NH,: " 1 0.1 "

1 02 Consumed: nil 07 Consumed: 1.0

% Total Bact,: 580 Total Bact.: MNot exceeding 500 cole/pml

f? Coliform Group: 7.5 Coliform Group: MPN less than 2.2




Ss

- "DATA. SHEET OF EXISTING WELL
T.;...:‘Z:'?,
Da'te::-DE_(.:.._ 10 . 'Pime:-LO:OO - Weather: . :Fine Temp. 30°¢
 peatails: of Well-~  Shallow Well
pepth of Well: . 4.28 (m)
Well Diameter: - 1.46 (m)
Water Level: ' . GL-1.16 (m)
Method: of. Yei-.id_: ) - Manual’
fgell location-- . |- sketch of well--
Distfict  : : _
BanﬂﬁéﬁghKhén, Témbol-
Tagard Ngaov, Amphoe Thamai
Village
No. &
Proprietdr
Public
-Water Analysis?m --Standard of Water Quality--
pH: - 5.6 - 5.8 pH: between 6.5 ~ 8.5
Turbidity: 3 Turbidity: Not more than 5 mg/1
43 Total Fe: 0.65 Total Fe:. " " 0.5 "
Mo 15 : c1: " "o2s50
§§ Nﬂé; _ 0.01 N, : " " 0.1 "
;f 0, Consumed: _ nil. 07 Consuned: 1.0
§ Topal Bact. : 5.6 x 10& Total Bact.: Not exceeding 500 colo/hl
E Coliform Crbup: 38.0 Coliform Group: MPN less than 2,2
E"‘——-—H_




T ? 3

f_SurVBY NO,

_5DATA SHEET OF EXISTING WELL

Weather: pige

2,96 (m)
1.6 (wm)

Water Level:
i Method of Yéild= Manual

GL~1.60 (m)

¢-Well location--
District’

Ban Nong Khan, Tambol
Tagard Ngao, Amphoe Thamai

Village
No. 4

Sy e AT e T R L S PR AP s a0
st R AT A R

Proprietor

Private -

A

~— Sketch of Well--

1340

S

1160

-Water Analysis--

pi: 5.7
Turbidity: 3

E:
i
H
5
i
£ E
g

Total Fe: k 0.12

Cl : 12
hHQ: O.Ql
02 Consumed : nil
Total Bact.: 9.0 x 103

Colifofm'Croup: 240 .
(with E. Coli)

A S T P e S s

--Standard of Water Quality--

pH: ‘between 6.5 - 8.5
Turbidicy: Not more than 5 mg/l
Total Fe: " " 0.5 ™"
cl : " o250 M
Nil S TS B
02 Consumed: 1.0

Coliform Group: MPN less than 2,2

m]r AR

— 50 —

Total Bact,: Not exceeding 500 colo/pl




_-DATA SHEET OF EXISTING WELL

survey NO. __ T~ 4

pate: Dec_'_..l__O ¢ Time: 10:15 Weathér: Fine Temp. 30°C
peatails of Well--  Shallow Well

Depth of Well:  '5.10 ()

Well Diameter:  5.34 x 3.12 (m)

water Level: = GL-1.64 (m} -

Method of Yeild: _Manual

-well location=- -~ Sketch of Well--
Distript o o
Ban Nong Khén, Tambol
Tagard Ngao, Amphoe Thamai
Village
No. 4
Propfietor
Private
-Water Analysis-—- No sampling - —-—Standard of Water Quality--
pH: - . pH: between 6.5 — 8.5
Turbidity: | ~ Turbidity: Not more than 5 mg/l
Total Fe: ) : Total Fer " " 0.5 "
cL: . 1 : " “ 250 "
- . 3] 1t 1
NHQ. o NH, 0.1
0, Consumed: 07 Consumed: 1.0
Total Bact.: ' Total Bact.: Not exceeding 500 colo/
Coliform Group: " Coliform Group: MPN.less than 2.2
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. "DATA SHEET OF EXISTING WELL

survey NO, __ K -1
pate: Dec. 10 Time: 11:30 Weather: Fine Temp. 30°C
_ﬂDcatéils"of'Wellﬂ4* Shallow Well
pepth of Well: -
Well Diameter: 4.50 (m)
Water Level: GL&S;SS (m)
Method of veild: Suction Pump
i--well locatiqn~- —-— Sketch of Well--
The Propokklao Hospital, Amphoe
Muang '
Well in Hospital 4500
Prdprietor ( 250
illZO
N

pii:
Turbidity:
Total Fa:
Cl

NHA:

02 Consumed:

Total Bact,:

Coliform Group:

~-Water Analysis--

5.8

0.05
28

0.01

nil

2.9 x 107
~ 240

—-Standard of Water Quality--

between 6.5 = 8.5

pH:

Turbidiky: Not more than 5 mg/l

Total Fe: " " 0.5 "

c1: . noo250

NH,, " g 0.1"
1.0

03 Consumed:

Toral Bact.: Not exceeding 500 colo/

=

Coliform Group: MPN less than 2.2

1
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_fDATA'SHEET'OF EXISTING WELL

survey NO. K~ 2

pate: Dec. 10 Time: 12:00 Weather: Fine Temp. 31°C
_.peatails of Well--  Shallow Well .

pepth of Well: 3.90 (m)

well Diameter: 1.40 (m)

Water Level: GL~1.48 -(m)

Method of Yeild: Pump

-—Well location-- -— Sketch of Well--
Near the Frupokklao Hospitai, ,
Amphoe Muang ' : o Hospltqi”/”/’/’//,/”’/
Well by the Sﬁamp
Road
Proprietér
Public ‘ 1400 |
(>
5201__m
___——'/
the Swamp

|~-Water Analysis-—- No sampling -—~Standard of Water Quality--
ph: _ 5.8 pH: between 6.5 - 8.5
Turbidity: Turbidity: Not more than 5 wg/l
Total Fe: Total Fe: " L PR
s c1 . w250 "

. R 1" 1" 1"

NHA. . | NHA' 0.1
02 Consumed: 07 Consumed: 1.0
Total Bact.: Total Bact.: Not exceeding 500 colo/pl
Coliform Group: ) Coliform Croup: MPN less than 2.2




T

“DATA SHEET OF EXISTING WELL

survey NO. . P -1

Date;:D895'10 Time: 12;09. Weather: Fine Temp. 31°C

~-peatails of Well--
Depth of Well:
Well Diameter:
Water-Levélz _
Method of Yeild:

--Well 10cationﬂ“_ _ -~ Sket:ch of Well-—

The Swamp in front of Hospital ~““&‘““*~x‘ﬁ

the Swamp

-~Water Analysis—- ~—Standard of Water Quality-—-~
pH;: ' 7.4 pH: between 6.5 -~ 8.5
Turbidity: ' 25 Turbidity: Not more than 5 mg/l
Total Fe: . 2.0 Total Fe: n M g.5 "
cL: 34 clL : " noo250 M
NH, ¢ 0.01 NH,, " " 0.1"
02 Consumed : 2.59 0y Consumed: 1.0
Total Bact,: - 5.5 x 103 Total Bact.: Not exceeding 500 colo/pl
Coliform Group: 7240 Coliform Group: MPN less than 2.2




_DATA SHEET OF EXISTING WELL

survey NO. P -2
pate: Pec. 10 rime: 12:00  weather: Fine Temp, 31°C
N —
—-peatails of Well-- Shallow Well
pepth of Well: 3.76 (m)
well Diameters: 2,76 x 2.24 {m)
water Level: GL-1.61 (m)
Method of Yeild: -
--Well 10ca£ionw— -—- Sketch of Well--
Well between the Héspital and the Hospital
svamp Road
| c——_—77] Aawo
300 | |
Fesou
the Swamp

--Water Analysis—-

pH: 5.8
Turbidicy:

Total Fe:

cL :

NH[‘:

02 Consumed:

Total Bact.:

Coliform Group:

_-Standard of Water Quality--

pH: between 6.5 - 8.5
Turbidity: Not more than 5 wg/l
Total Fe: " " 0.5 "
cl : " w250 M
N, W 0.1 "
1.0

09 Consumed:
Total Bact.: Not exceeding 500 colu/l

Coliform Group! MPN less than 2.2

i

1



Flg 2-9 (a) Model Plan of Water Storage

Tank by Sanitation
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Fig.2-9 (b) Model Plan of Water Storage Tank by Sanitation
Division
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