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Station
Latituds

: Don Huang
1355 .

Longhituds + 100.36" B,

Flevation of station above MSL 4 meters

PROGRESS REPORT
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Table M-1-2 MHeteorological Data at Pathue Thani, Prachativate

Trens

' 'I‘camj:teréitm‘<=T (C.dég_i'ee}

Hean

Mean Max.
Mean Nin.
Ext. Hax.
Ext. din,

Relative Hunidity (%)

Mean
Hean Hax.
Mean HMin.
Ext. Min. -

Evaporation {mm,)

) Hean = Pan

Sunshine Duration (hr.)

Yean

Wind (knots)
Prevailing Wind
Hean Wind Speed
Max. Wind Speed

Rainfal'l. {fun, )

S Y

Hean .

Hean Rainy Days
Greatest in 24 hr.
Day / Year

26/8

%.0
31.7
20.2
36.6
11.6

69.7

89.6
41.0
20.0

136.0

*

182.0

19.7 26
20 2.
48.4 58
C18/61 21/8

S
6.6

6.2 1.1
106.2  78.6
26/61

Hay

2.4

34.3
25.5

10.8"

0.0

6.7
L0913

56.7

30,0

188.0 171.0 150.0

5
5.9

65 SESUSE, 55V 60 S
VSV, 10 ¥

4/64

Jun - Jul Avg
8.9 285 2.3
3.2 327 324
2.3 25.0 25.0
8.1 6.8 36.4
2.2 29 20.3
7.2 T2 8.2
9.0 90.5 - 91.2
53.2 307 6L3
0.0 38.0 40.0
148.0. 147.0

to Ohservation

s s s
57 5.6, 5.5
¥,55 WK

63.5 155.3 140.3 149.2 208.4
13 165 19.0.

67.0
270

g1.8 117.5

3/60 23762

et

130.0 128.0 126.0 131.0 1780.0

s N N W -,
46 42 4.2 40 -
60 S 60 E,S 45 ESE 24 ENE -85 NE

284,83 9.6 36.1 © 14.8 1304.1
205 14.9 5.5 1.4 118.0
148.4 132.9 53.3  48.8 148.4

6/712 - 1/51 9/83 13/10 /72

g

Source : Meteorological Departwment. - -
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' APPENDIX A-2-1

“Log and Wgtﬁ_éf"Quai:’_L'ty‘ of Deep Wells
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FIGURE iA2-1-1
EProfilg‘of Deep Well
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INTERIM REPORT

Table A2-1-1 Ground Water Quality

Smple Year : 1986

hmm—”——Hnﬂ&wwu—n-‘-—n-‘“"—.‘._—-—wkl—'_av-n-v--w-v—-——-lﬂﬂl—t—_rﬂ_nﬁﬂ“lﬂ-w—-‘-ﬁv-ﬂ-—"‘-—“"".—-l--h-‘"ﬂumn—nq

Item ' - ' Patum Thani Prachatipat
Waterworks ©. Waterworks
1. Color 2 None
2. Odor o None _ _None
3. Taste = _ R None . .+ None
4, Turbldlty ' 0.7 ' . 1.2
5, pH o - 7,37 7.54
6. Electric . ' ' - -
Coductivity
7. Chemical AnalYSLS : . : : . S
" -~ Total solid: ' - 3% - B3z
-~ Total hardness as (aCO3 .68 . 110
~ Carbonate Hardness . .. 66 . 110
'~ Non Carbonate Hardness - S ¢ 0
- Alkalinity PP as CaC03 ' Nil S ‘Nil
- Alkalinity Mo as CaCOS ' . 2386 o 234
~ NG3 _ - R
- NOZ2 : . - | S -
- ¢l j : 46 o _ 54
- Fe | o - o 0.15 0.14
~"Mn S ) : : Nil : Nil
- Mn and Mn o 0.15 o 0.14.
-~ Cu - . -
- ZIn. T . - L - -
- Mg _ ' 13 19
- S04 _ 47.5 - 29

e A e W e W U b — Rty M e W AR M ek ¥ S My i e S S T Ewe G W TEY G ey e v Gk ey A e e e R et ey i W ML e St e VRN R e SR M e O e
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2 Hydrogeological Data
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FIGURE |A2-1-2
gProfile of Deep Well
(Phatum Thani)
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Table : A2-1-2 List of Deep Wells
(Nakhon Loung Aquifer - 150 m)

_,,."‘._‘*‘......"—_.“'..."._::.:_.,“'-...'-...__-‘mm'-__“‘..‘"m“._."..,.“-—._..."”’.m._..u....,-..-—--—.—.m-._-..—au-n-u-—.-__.——;.,...._.._.-....,..—.__._—._.‘._

Depth Ouality - =
o Location (m} CI Fe Hardnzss
1 : Raew Nimit . 123-129 ': 7.3 - 0.15 . 108
T Mosque : ' : :
2 : South Rangsit : 100-134 : 170 0.206 139
: Area T -
3 : Sen Pam Ya . 129-135 ¢ 309  ©.95 272
: Rang Sit Sch.: : .
4 : White House Apt: 159 . @ 930  0.273 682
: %5 1 Thai~German CLro125-131 :
: : Agriculturs : 137-143 o972 2.3 7.5
Training Sch.: 14%-155% + - : -
6 : Barapa Industrv: 150  :1012  1.34 = 844
7 : Kung Thani Ind.: 160  : 275  0.33 262
8 : Tong Saard : 150 12438 0.31 294

Tenple

o i o A A TR ek TR ALk Ak e A T M T ST T A S S e D A 7T Ay e A o sy ok o e ey SN AR Lt e SRS S i TAR ST e oy T A Ty o IR b e e
TR S ST S N T S T N T S S I N R I T T RN R R R RN S E SRS mm e =

A-2--1—4



Table A2-1-3 List of Deasp Wells
{Hontha Buri Aguifer - 200 =)
Dapth Quality

Ho Location {m) CI Fe Hardness

9 : Bang Kan - - 186 v 44 0.25 89

: Shoppring Center: : :

10 : Thammasat Univ.: 206 : 8.8 1.0 109
:11 : Sivali Village : 184-190 : 217 0.31 184
:12 : Ban Soi Vicheam: 185-194 : 365 - 0.84 220
: : Village : :
113 : Ratanakosin Vil: 220  : 62 0.13 118
:14 : Ratanakosin Vil: 220 ': 32 C.05 1232
115 : Ratanakosin Vil: . 220  : 257 0.08 240
:16 ; Ratanakosin Vil: 220  : 402  0.027 332
:17 : Prachatipat -+ 183-186 : 56 0.47 112
: . o : 190-196 :
:18 : Prachatipat : 183-186 : 161 0.25 206 :
: : . : 190-1%6 s ' :
219 : Fakko Village : 180 : 231 0.106 116
:20 : Dumrong Chai  : 210 i - ——— -
t - Wathna Ltd. : :
21 ' TEF Pathana = 200 . 824 0.72 648
: : Kadat Ltd. : .
22 : TEP Pathana : 180 : 621  11.17 2850
H : Kadat Ltd. : :
:23.: 2SSO | : 186-1$5 : 33 0.14 124
124 Théi Lée Yom : 198-204 : 9 0.53 106
. : Pa Ltd. : : :
:25 : Pathum Thani  ; 200 .7 0.47 140
: : Paper Ltd, : ) :
126 . : ESS0O
227 : Raysit Vitava : 214-2i8 : 36 6.02 136
: .t School : :

R = Tr e TS e WY TR YR e ot T i o o T e e e e T TR E T T NI - T T Do Amh STe TTA s T M wr Tm DY Imr S o —m T Tt o T e mn e tee v o
I I N N N S RN S S I I O T N T R T N s T e N R S I S T S E e S e e

A—-2—1-5



e e e oot v i e s o e i o e A MM A v o R A e MM E T TSN DO SRS IoRmRS SRR
s e w I I AT T e N T S I T N N R N S R N O T OO RS I E S S LS s SL S e S R T e S e e R

:No.: Location : {m) i CI Fe  Hardness :
128 : Somboom Nam : 200 ;53 ¢.11 - 128

: i Peam H : : s T :

:29 : V.0.A. g 183 ;11 0.23 ‘140
:30 : Rahang Sanitary: 169-180 : 532 497 3,330 :
: : Distriet ' : : ‘ o :
:31 : Suwan Chinda . 194 o= Comm— -= :
: : Temple - : . e - :
:32 : Pathum Thani  : 174-183 1 == = === -~
: ¢ School : : : :

T e I e N T I I R R T R R S R S T RS RN SRR S SRR s E R SR RE S



Table AZ.1~4 List of Deep Wells
{Samkok Aquifer -~ 300 m)

i mm e o e e e purpay o AT T TIE Do R T L ek BT ek ikt e £ T i s 4% Y S am mam T T TR R LT AOD D s = e g =

: : : Depth : Ouality

:No.:  Location : (m) : CI Fe Hardness

133 : Rural Deav'ment : 270-296 : 12 0.57 146

: : Centerx : 351-357

:34 : Pathum Thani - : 265-274 : 70 0.614 114

: : Municipality : :

+35 ;‘Old Psopla's » 260-2869 H 5 0.2086 114

: : Home : : : :

:36 : Pathum Thani : 2656-272 18 0.19 104

: : Water. Supply :

:37 : Pathum Thani  : 266-272 : 38 0.14 126

: : Water Supply H : '

:38 : Pathum Thani : 266-272 : 7 0.055 126

. : Water Supply : :

.39 : Damrong Char- : 282  : 10 0.21 100

: : watthana Ltd. . : .

:40 : KADAP Nokon : 260 ; 440 T 0.23 316

: : Loung Ltd.’ : P

141 : MBK Ltd. s .. 240 482 838 3240

: : . 270 '

:42 : MBK Ltd. - i1 270 : 6 0.45 130

:43 : Siam Batang Ltd: 241—250 ;409 £.70 3280 :

144 : Krung Thai Ind.: 210-230 ¢ 210 0.05 236
45 : Nam Mam Pud . 270 - : 190 0.17 198

1 Pathum Ltd. : s

146 : Siam Suk : 214-229 6 0.64 24

H : {PEPSI) Ltd. :

:47 : Sura Mae Khong : 270 : 14.2 0.2 79

: : Factory : :

:48 : AEG Siam Ltd. : 240 277 0.17 240

:49 : Thai Lie Pinm : 240 : 48 0.23 122

: : Yon Litd. : :

S i s LTy e St Pk ey T e T ¥ AT ey T M ST Ere e ST SR TS s e rmm e e S v e ST TS T o T DT T M A o T e e e
RN N L o TR T N R T S S T I T N T I I I R e e e R T R S T EEE s e, =
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. - - - P e e ot im . Ak s i AT Akt At et 4 s ot A m ma Ak e m DT £ m 0P TR b e o wa am ao3 D
—“‘.:_».,...-—-ﬁ‘-:..ﬂ.._....."ﬁ--...._-—-:_.-.mm._;:-'._:.‘-..-—-......__._....--—-.........—-—»——-‘*-m-«-“—-—-ﬂwn-—-n——a--u-——...«u-«_

. Depth Quality :
:No Location {m} Cl Fe Hardness :
;50 Ban Nai Sukun 295 6 0.14 256
:51 : Ron Mai Thai 250 g - 0.2 108
isz Ah Man Rang Sit: 240-250 1495 0,11 210
'53 : pilolum Thai ¢ 237-240 : 8.  0.12 134
: Gas :
'54 : Power Plant 294 27  0.24 132
{55 : Tavon Vatan Ltd: 259 10 0.11 128
'56 . oueen Prod. Ltd: 231 ;250 0.16 200
{57 : Satan Lay Ltd. ; 270 27 .16 132
.58 . Sata Steel 1td.: 270 : 23 . 0.03 126
'59 . Rang Mai Rang : 252 D a1 o0.23 158
: Sit : P o :
60 : Xana Ra3’ Bam 270 14 0.13 142
: Rung School :
161 :Tappat Thani Ltd; 250 : 23 ° 0.03 124
{62 .Tappat Thani Ltd. 250 . 14 0.33 118
.63 : Thai Nam Tip : 254-260 8. 0.03 118
:64 : Thai Nam Tip : 254-260 © s 0.0t 130
65 : Pram Prachakom : 229-235 : 210  0.05 138

School

==._.___-...—=:__.—.._._,_.—_,._.—_..—_—...._.—.._.—-_—-..._-—_—.—._—_._.___._-—_'—-—-—.—.m-.—_.—-—--.o--o
b e S i e~ R e m e e e e 2 e R e e R
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‘Table :A2-1.5 List of Deep Wells
{Payathal Aquifer)

fam ma dhie b Rl BR R sk g e mdn v e s il Yy o Sk i o md S o gy i Tk e Mt M S A AL A e Lt Wrm S B e S e s e At S e M aae s A mem Tk mm b ok hl
s T N N s L s N T R S N N T T e I S s N T S T N sy i R s s

: : Dapth : Quality

:No. Location : {1} ;. CI Fe Hardness
:66 : Rural Dev'ment : 270-276 : 12 0.57 1464 :
: : Center ¢ 351-357 : :
:67 : Kimberli-Glass : 315-324 : 5 0.18 106

3 s Ltd. : : :
:68 : Sitthinam Ltd. : 331-340 ;20 0.22 132 :
: : : 352-358 & : :
169 : Siam Modify T 331-340 11 6.25 170
: : Satoch Ltd. : 352-358 :
:70 1 Pepsi Ltd. : 295-303 : 12 0.05 - :
: : ’ : 306-310 : :
:71 : Siam Brewers : - 308 I 0.22 114
172 : sShell Petr'm  : 320 - : 28 0.15 140

-73 : Thaj-Nishimatsu: 208-307 : 10 0.356 128
: : Coanstruction : : :
:74 : Carbat Int'l : 285-295 1 172 0.26 32 :

T R E e e e L T e e I S T e N R N e e T e S S R T ST O S s e e s STImEen
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APPENDIX A-2-2

'ﬁ_ata' on.the Chao Phraya River
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Figure Aé;z_l '_'
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Table A2-2-2 Water Quality of the Chao Prava River

e e Fomm e ot B RS imy o Al by Ul Simo e A e TR EN e oot AL AL ALN AAM MR Mk LA A e ML n e e Slm e i A3 Mm T ANR i ¥ MY FAD TME e MY W T SUD Ams bmp sws sim Tt way wms mee mo e Se St e T S
RO A I T N T T N I I N T N T N N I N R S S N N N I T T N L N I R NN SEm R e

: Tested Sept. 26, 1S538
Item _ H Quality

o B A b et A Ere o dnm s AR e L A e Y LIS e e LS b Sk Skt e foie ek T LYt e ik A S At AL e AT Miae e mak LM Ll MR ks Lma ik ALa A Ll EAL AR T T e T me mem e e s ok EE
NN N N N e e S L N N R R I N N R N T T I I N R N A TN s ErEEmL =

1. Physical Quality

Color . : 20
Turbidity : 54
pH : 7.65
Electrical Conductiwviry : _
{micromhos/cm) : 234
2. Chamical Quality
Total Solids . : 123
‘Total hardness as CaO . e 94
Carbonate. hardness ' : 83
"Non~carbonate hardness : 2
Alkslinity. PP as CaCO3 : nil
Alkalinity MO as CaCo03 : 88
Ca : 27
. Mg : ' 6.2
€1 . _ : 13
Fe : 2.08
Mn : ' 0.42
Cu _ : ' nil
AR : nil
S04 . : ' 2
NOo4 : 3 0.26 :
: NO : nil :

F- 0.04

o L A S T it ik S BT YT i T o B T S SRR o S i St 4 i Aot S e o Vi YT S B e S e ST e e TN S M ST M w3 e T Y IS ST e v T = e —e o T
A M A I e A T T T e O I N S N I I R R A T T T T N T N T T I T e T T e e NN RN I NS RSO
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. APPENDIX A-2-3
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Patum Thani & Prachatipat
APPENDIX A-2-3  JAR TEST

General

Jar Test was cohducted to evaluate the treatability for
the recommended water source, Chaoprava River, and the
raequired dosage rate of coagulant. The test was conducted
on September 1988 for the water sanple taken at Tambon
Sam Kok.

Coagulant Ussad

TAluminum sulfate was used as a coagulant with a
concentaration of 1% (106,000 mg/l).

Test Procedure

,__Téstrprocedureffollcwed the PWA’S,reguiation for Jar Test.
- Sequence and time are shown as follows:

a) Coagulant dosed

b)) Rapid Mixing, 100 rpm - 30 sec Neither Patum Thani
o o o _ B nor Prachatipat water-
¢) Flocculation &0 rpm - 5 min wWorks uses the coagu-

: e ' ' lant since they are
d) Flococulation, 25 rpm - 5.0 min taking groundwater as
P ' _ a water source.

el Sedimentation, about 5 min

Condition and Results
“Jar 'Test was conduéted at the laboratcry at PWA  Head

Office with a series of six different dosage rates. The
condition and results are as shown in Table AS5-1.

'A—2—3-1



Patum Thani & Prachatipat

Table A2-3-1 'Jar'Test Cchdition and Result

1 23 a5 &
1. Coagulant _ .
Solution (ml) 1.5 2.0 2.5 3.0 3.5 4.0
2. Dosage.Rate - AT
(ma/1) 15.0 20.0 25.0 30.0 5.0 40.0
3. Turbidity after : - R
settling 43.0 17.0 7.0 5.7 6.0 3.7
4. pH 7.2 7.20  7.09  7.00  &.93  6.85
5. Conductivity _
(micro ohm/cm) 239 230 232 232 233 235
&. Characteristics . e
of Tloc Fine Fine Floc = Floc Floc. = Floe
floc floc size size size ‘size

2-3% mm 2-3 mm 2-3 mm . 2-3mm

. From the results above, it is observed that dosage rate = of
25.0 mg/l shows the most effective removal of turbidity. This
rate 1is rather high even comparing the Su Ngau Golok which uses
the river water. This fact means that cost of coagulant will be
high if the river water is used as a water soutrce.
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APPENDIX A-3-1 STUDY ON FLOW AND PRESSURE MEASUREMENTS IN

(1)

(2)

DISTRIBUTION SYSTEM
Introdudtion

To evaluate the characteristics of the distribution
system, pressure and flow measurements in Patum Thani
were made from 13 to 14 September, 1988, For Prachati-
pat, = the same measurements were conducted on September
15,1888, o S

Methods and Results

The flow measurements of 24-hours were conducted at the
main distribution pipe in the treatment plant using the
ultrasonic flow meter with pPen recorder. The pressure
measurements were made by installing pressure gage at 6
house connections in Patum Thani, and 5 for Prachatipat.

Théhresults,of flow measurement at the Patum Thani Water-
works, location of pressure measurement points and the

- results of pressure measurement are shown in Figures A3-1
‘to A3-3, A3-4 and A3-5 to A3-10, respectively. Also,
the results in the service area of the Prachatipat Water-
works are shown in Figures A3-11, A3-12 and A3-13 to A3-

17, respectively.
The results of pressure measurements in the distribution

system show similar pressure conditions with distribu-
tion network analysis (refer to section 3.1.3).
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APPENDIX A-3-2 WATER QUALITY ON DISTRIBUTION NETWORK

Water quality analysis was conducted along the existing main
distribution pipelines with a potable water quality analyz-
er, Parameters of the analysis are opH, temperature and
conductivity.

The results of the analysis are shows in Tables Ad~1 and
Ad-2, Sampling peoints are indicated in Figure Ad-1 and Ad-
,2-. - .

‘As  listed in Table A4-1 and A4-2, there is no problem re-

garding the high pH value in both Patum Thani and Prachati-
pat distribution networks.
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FIGURE A3-2-1
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Patum Thani and Prachatipat
APPENDIX A4~1 STUDY ON WATER CONSUMPTION

ﬁata Collection

Present water consumption data was collected from the
waterworks’' meter reading records for the study of water
demand and distribution network analysis. Meter reading
records at the waterworks office consist of volumes of
cards in PWA's format for each connesction, Monthly
consumptions from September 1987 to August 1988 of each
connection are recorded on this card.

Data collection was made in a manner of copying figures
water consumption of each consumer for every manth. For
distribution network analysis, each consumer was located
on the map by interviewing meter readers of the
waterworks., When the exact locations were not identified,
they ' were located in some extent of the pipeline. Big
consumners were also identified for further analysis.

 Coile¢ted Data

Raw data cbpied from meter reading books was then summed
up by month and by area. The attached sheets hereafter
. show the summary of water consumption,
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Table A4-~1-1

SURNARY 0F PASUN TANT VATER SALE

800K RO, 0ce,87 WY DEC  JAK,88  FEB

1 0,000 15,16 15,430 13,338 12,68

l - 28481 26,587 28,849 30,122 2,47

3 8,671 8,665 B 465 8,936 . 7,888

ToTAL 50,910 48,418 49,445 52,098 48,040
{CU.K/HO)

T0TAL L6422 LEM 1,595 1,89 1,687
(CU.H/DAY)
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MR
18,882
20,345
9,002
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M
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A—d-1—4
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Table A4-1-2
SUNNARY OF BRACHASTRAT
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APPENDIX A-4-2 QUESTIONNAIRE SURVEY IN PATUM THANI (RESIDENTIAL)

1 Objective

The door-to-door questionnaire survey was conducted to obtain the
basic information on thea resident’s living conditions, water use
patterns, reaesponses to the municipal system and/or their own
water sources and willingness for house-connection supply, and
covered the area served or unserved by the municipal water supply
system.

2  Survey Area
The survey area was divided into 7 blocks taking into account the
urbanized situation as shown in Figure Al-2-1. B8locks 1, 2 and 3

were presently being served by the municipal system and other
blocks were unserved by the municipal system.

3 Survey Item
The form used fbr the guestionnaire survey was originally written
by Thai and included the following items.
1. General

1.1 -Address 7

1.2 Type of House

1.3 No. of Persons in Family’

1.4 No. of Emplovees

1.5 Average Monthly Income

1.6 Average Monthly Medical Expense

2. Type of Water Supply
3. Conditions in case of Municipal System

3.1 Pressure
3.2 Quantity

4. Other Sources than Municipal System

4.1 Typa of Source -
4.2 Condltlons in case of Groundwater

5.  Potability
6.0 Water Quality in case of Municipal Systenm

6.1 Color

L 6.2 Smell

6.3 Turbidity

v.  average Monthly Water Consumption

A—4d-2-1






o e o |
e ranraid
T a2 ¢

m& )

[

I mam e
Fhmous s msab

R

-

o ma o
vamcar

[ —

sk e w

By ok am v e
AT A

INDUSTRIAL

IGURE .A4-2-1
QUESTIONNAIRE SURVEY IN
PATUM THANI 8 PRACHATIPAT

A—4-2--2







a. Average Moﬁthly Natar.Charga

9. .WllllﬁQHESS to Pay for Water Charge

10. 'water Quallty in case of Other Source
10.1 Color

10.2 smell
10.3 Turbidity

11. Willingness to Connect to the Municipal System
'12.__.wi11ingness'to Pay for Connection Fae
13. Willingness to Pay for.watér.Chane

. 4 Survey Method

College students were esmploved as interviewers and were engaged
in the questionnaire survey with the guidance of the PWA Head
Office staffT. The survey was conducted to 182 residents on
September 14, 1988.

5 Survey Results

The results of the questlonnalre survey are summarlzed in Table
Al-5-1. '

1) General

57.1% of ~the respondents lived in residential houses
- while 42.9% in commercial buildings.

The total numbers of: persons in families and employees
Swere . 902 ‘and ‘367 respectively. = Accordingly one
’houaehold 18 composed of 4.96: famlly members and 2.02

employees on an avarage w1th a total of 6.98 persons.

Regardlng the -average monthly income, 70.8% of the
respondents was in the up-to-6,000 Baht bracket, or 5.5%
in the up~-to-2,000 Baht, 17.0% in 2,001-3,000 Baht, 30.2%
in the 3, 001-=4, 500 Baht and 18.1% in the 4 501-6,000 Baht
brackats, respectlvely. " The average .in respondents
w81ghted by the number of persons and the median in each
income bracket was approximately 4,630 Baht, but the
number of persons wWas biggest in the_ 3,001-4,500 Baht
bracket o : ' :

As - to the avarage monthly medlcal axpensae,; 23.6% was in
the up-to-50 Baht bracket and 20.9%, and 15.4% were Sin
the . 51-100, 101-200 -and 201-500 Baht brackets,
respectlvely, C while 32.4% was unknown. The average in
respondents calculated by the same method as the above is
140 8aht, but the number of persons was biggest 1in the
up-to-50 Baht bracket.
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3)

4)

Type of Water Supply

44.5% of the respondents used the municipal system only
and 52.% the other source than the municipal system and
2.7% the _comblned 5y&tem of the municipal system and
other source(s). o '

81.2% or 82 out of 101 other sources was rain or surface
water, in which the main source seemed to be surface
water from the canal or river.

W e e wae e e o b e A e San wp WM A e ey e vm LT A L 43 e MM ke P T e e e e w b T bk we ww v by e M o wa e S e e oy

KL L I I R I I R A I I I I Il D e A e m i m

Block No. 1 2 3 4 5 6 .7 Total
Municipal System Only 55 5 20 - - 1 = 81
plus Rain/River - 2 - 1 - - - - . &
plus Water Vender 1 - - - - - - 1
plus Well & - 1 - - - - - 1
Well Only . _ - - 1 - i ? 1 1z
plus Rain/River - - - -2 4 - .6

Rain/River Only 1 - = 21211515 73
Water Vendor Only - 1 - - 2 - - 3
Unknown - - = - 1. 2
Total 59 7 22 21 286 30 17 182

e e ey T e e e e e v S MR D e e e A i e e WM L ke B T % o MR L Y T e Mot e r W wm e W e v o g e W T M e T =
L I I I L L S D Il I I R S I L m d m R s R mad  rmdm mm S e D0 ok D o mt e ke e it = o o =

Response to Municipal System.

The reputation of the PWA waterworks among 8& respondents
using the municipal system was not so gocd Lhat  is to
say, 26.7% ‘complained of low pressure, 18.&6% of
insufficient water, 51 2% of color, 40.7% of smell and

67.9% Tor turbidity. -Such compla1nts took place in all

served blocks, or Blocks 1, 2 and 3.
Potability

This ‘guestion was originally’ “intended fo  know  the
potablllty of tap water, but the answer seemed to be made
not only for the tap water but alsoc for other source
water, since the guestion followed that on other sources.

Accordingly, the evaluation was made extracting the data

from respondents using tap water or Rain/River water
only.
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6).

_7)

Mar am mer e e e e mi W TR W G W bw e —w W vl wh e e e e el e N W e oy da

Drinking 23 (28.4%) 32 (43.8%)
Not Drinking 57 (70.4%) 26 (35.6%)
Both o . 1 (1.2%) 11 (15.1%)
Unknown e 4 ( B5.5%)

Total 81 (100%) 73 (100%)

28.4% of the respondents used tap water for drinking and
1.2% for both drinking and not-drinking in spite of much
complaints of 1its water ‘quality, while 4%.8% used

‘rain/river water for drinking and 15.1% for both drinking
©and not-drinking. The majority used tap water for not-

drinking.

5;5% 0f the respondents used unknown water source for
drinking purposes. Assumptions was made that they mavbe

using water vendor, thought this is not clearly stated in
‘the survey. : '

Water Quality of Other Sources

As . sbove-mantioned, rain/rive water is the main water

“source of the respondents. 34.7% complained of color,

31.7% of smell, 68.5% of turbidity. Such complaints took
place - in all unserved blocks, or Blocks 4, 5, 6 and 7.
As compared with the tap water source, tha complaints
regarding color and smell were less in other sources.

Conditions of Wells
18.8% or 19 out of 101 other sources including thé

combination with the dther used groundwater. The wells
ware malnly located in Blocks 5 and & but, respondents

" had no knowledge about their conditions.

Average Monthly Water Consumption, Water Charge and
Willingness—-to-Fay

82:.6% of the respondents had no knowledge regarding the

" average monthly watsr consumption, and remaining 17.4%

‘answered to be in the up~to-50 cu m brackets. The
frespondents’ average  monthly water charge are widely
distributed in  the range of up to 3I00 Baht. The

respondents belonging to the up-to-50 Baht bracket was
rather less and the number of respondents was biggest in
the 101-150 Baht bracket. According to the result on the
willingness-to-pay for water charge, 24.4% wanted that

"the water charge would be in the up-to-50 Baht bracket,
T 32.6% in the 51-100 Baht bracket and 12.8% in the 101-200

Baht bracket. - The remaining 30.2% didn’t give clear
answer.

A—4-2-5



8)

Willingness-to-Connect

Out of 182  respondents, 96 didn’t use . .the municipal
system at present. However, 91.7% was willing to connect
to the municipal system. They wanted that the connection
fee would be less than 2,500 Raht (90.9%) and the water
charge less than 100 Baht (87.5%). The'kesponse to the
water charge of the possible consumers was severer than
that of the ex1st1nq CONSUMBrs. :

A—4—2—6
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SUKKARY OF QUESTIONMAIRE SURVEY (RESIDENTIAL)
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APPENDIX A~4=3  QUESTIONNAIRE SURVEY IN PRACHATIPAT (RESIDENTIAL)

.1 Objective

The door-to-door questionnaire survey was conducted to obtain the
basic information on the resident’s living conditions, water use
patterns, responses to the municipal system and/or their ouwn
water sources and willingness for house-connection. supply, and
coverad the aresa served or unserved by the munlclpal water supply
system.

2 Survey Area

The survey area. was divided into 11 blocks taking into account
the urbanized situation as shown in Figure Al-2-2. All blocks
others than Block 11 were at present fully or partially served by
the municipal system.

'3 Survey Item -

The ‘form used for the questionnaire survey was originally written
by Thai and included the following items.

1. Genéral

l;l ”ﬁddress

1.2 Type of House

1.3 . No. of Persons in Family

1.4 No. of Emplovees

1.5 Average Monthly Income

1.6 Average Monthly Medical Expense
2. Type of Water Supply
3. Conditions in case of Municipal System

3.1 Pressure’
3.2 Quantity

4. Other Sources than Municipal System

- Type of Source
4. 2 COﬁdlthhS 1n case of Groundwater

5. Potablllty

. 6. Water Quality in case of Municipal System
6.1 Color
6.2 Smell
6.3 Turbidity
T ﬁyehaga MQnthly Water Cdnsumptioh

A—-4-—3-1



8. Aveaerage Monthly wéter Charge

9. Willingness to Pay for Water Charge

10. Water Quality in case of Other S@u?ce
10.1 <Color.

10.2  Siell
10.3  Turbidity

11. Willingness to Connect to the Municipal System
12. Willingness to Pay for Conhection_Fee
13. Willingness to Pay for Water Charge

4 Survey Method

College students were employed as interviewers and were .engaged
in the gquestionnaire survey with the guidance of the PWA Head
Office staff. The survey was conducted to 240 residents on
September 13 and 17, 1988. ' o T '

5 Survey Results

The results of the gquestionnaire survey are'Sumharized in Table
Al-5-2. ) : : ' '

1) General

60.0% of the respondents YTived in residential houses while
38.3% in commercial buildings and the remaining 1.7 % was
unknown due to the omission of confirmatin by the
interviewers., : :

The total numbers of persons in families and emplovees were
1,131 and 455 respectively.  Accordingly, one  household is .
composed of 4.73 family members and 1.90 employvees on an
average or a total of 6.03 persons in &ll.

The respondents’average monthly income is widely scattered
in the range of up to 50,000 Baht. 70.8% of the respondents
were in the up-to-7,500 Baht bracket, or 5.8% in the up-to-
2,000 8aht, 15.0% in the 2,001-3,000 Baht and 17.3% in the
3,001-4,500 Baht 17.1% 4,501-6,000 Baht and 15.4% in the
6,001-7,500 Baht brackets, respectively. The average in
respondents weighted by the number of persons and the median
in each income bracket was approximately 6,060 Baht, but the
number of persons was biggest in the. 3,001-4,500 Baht
bracket. - R ' I
As to the average monthly medical expense, 17.1% was in the
up-to-50 Baht bracket and 21.3%, 10.6% and 7.9% were in the

51-100, 101-200 and 201-500 Baht brackets, respectively.
Howevear, it should be noted that 37.1% was  unknown. The

A—4-3-2



5

average in respondents calculated by the same method as the
above is 200 Baht, but the number of persons was biggest in

‘the 51-100 Baht brackets. .

Type of Water Supply

58.3% usad the municipal system only and 32.9% usad
source(s) - other -than the municipal system and 8.8% the

'comblned system of the municipal and other source(s).

62 09 or 62 out ofloo othar sources was groundwater as shown
below.

v e B o v M e B WA Ve e e e v e W= e e e b TE U Wi i e W v LR W W v e G LN A — o A L v o e de o e v e e S e e e e —= o=

e mm e e A M e e afr We b e i ST W MR s R4 M S Ma e b e R e N oy W MM e i e e WM Mo Yoy me AR G W Gy sy v e wd WA W Y T me e e e Mm

__Muniéipal.system

Only - 24 24 25 16 B 24 2 2 6 9 - 140
Plus Rain/
River 22 1 - = 3 - - - - - g
plus Water :
,Vandqh' 4 - 2 - - - - = ] 1 - 8
plus Unknown - - 1 - - - - = = - - 1
plus Well _ - - i - - - - 1 1 - - 3
well Only | 2 - - - - -10 711 719 56
plus Rain - - - - - - e e - 1 i
plus Water o
Veﬂder‘ . b -, - - —_— .... l — '.__ — —_ l
- plus Other B T £ 1
' Rain/Rivér'dnly - - ~ - 1 - & = - - v
plus Water
vender = - - - - - - 1 - - - - 1
Pond/Reservoir .
only - - = = = = 1 - - 4 - 5
Water Vendor
Only - - - - = -1 - - 1 2 4
Unknown e T SN S
Total 33 26 36 16 9 27 22 10 19 24 24 240

s o e et e ey mp r e St ey e Wb i T T Wt et brw et e e W WYY WP We T Mm om e = MMM W we YT owr T oYM T oo — T T I IT DI

'* Rain/RiVér and'weil

_ Rasponse to Municipal System

: The _reputatlon of the PWA waterworks among 161 respondents
~using the municipal system was not so good, that is to sav,
L 42.2% complalned ‘of low pressure, 16.2% of insufficient
“water, 30.5% of color, 38.5% of smell and 36.0% for

turbidlty. However there were big gaps in response by the
block. The low pressure took place in Blocks 2, 3, 4 and b

_ A_‘-4'-3'—3



4)

5)

6)

blocks, and the ra3bbhdénts in~'alock 3 encountered
ingufficient water, ‘Tha complaints of color, smell  and
turbidity occured in all blocks except for Blocks 7, 8 and
10.

Potability

‘This questioh.was orlglnally intended to Know the potablllty

of tap water, but the answer seemed to be made not cnly for
the tap water but for other source water as. well, since the
question followed that oh other sources. '

Accordingly, the evaluation was made extractihg the data
from respondents us1ng tap water or well waper only

_v-_......-...........,,_.__..._......_'_.......__,w'w..,....;_._.'._...-___............,..-.........J—..-a-.....u_.-_-_...._«.'.._..w..._
I I D D N D s L I L I L L L L LI L N M A . D D L L D I S R m m m et D v v e il e i o e o A Ma a7 ke

Tap Water Well Water
brinking _ 27 (19.4%) 2 (3.e%)
Not Drinking 103 (74.1%) .45 (80.3%)
Both é ( 4.3%) 3 ( 5.4%)
unknown . 3 { 2.2%) & (10.7%)
Total 139 (100%) 56 (100%)

oty e g v b i e o e WL wmr e W o ww e w e

v e mm A B v v W hm e v v s e e v wr mm T e e e 4w e v w ww U LW i o W W e e o we e

LI I LIRS I I A LI I I I I Rl I I el S m ===

19.4% used tap water for drinking and 4 3/ for drlnklng and
not-drinking 'in spite of theilr complalnts of its water
guality, while 3.6% used well water for drinking and 5.4%
for drinking and not-drinking. The majority used tap or
well water for not-drinking. S

The doubt as to the kind of water the respondents (who
answered that they didn’t use only one source for drinking)
used - for drinking is remained. They may 'use the water
vendor, although this 1s not expressed  clearly 1in  the
survey. :

Water Quality of Other Sources

As mentioned above, groundwater is the main water source.
23.0% complainad of color, 41.0% of smell  and = 35.0% of
turbidity. Scrutinizing the data block by block, -such
complaints mostly took place in Blocks 7, 9 and 11, -while
Blocks 1 and 7 were blessed with water quality. Campared
with those in tap water, the complaint of water qualily was
almost same in well water. : - : C :

conditions of Wells
Though the wells were located in Blocks 7, 8, 9, 10 and 11,

their owner had no knowladge “on the depth " water depth,
stc. of the wells ' ;
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Average  Monthly Water Consumption, Water Charge and
Willingness-to~Pay

Regarding the average. monthly water consumption, 70.2%
didn’t  know the rdugh fuguire and remaining 29.8% scattered
in the range of up to 150 cu m. Respondents’® average
monthly water charges are widely scattered in all brackets. .

- 59.6% ‘belonged to the up-to-200 Baht bracket and 28.0% in
. the 201-500 brackets, while according to the result on the
willingness-to~pay for water charge 60.2% wanted that the

water charge would be in the up-to-200 Baht bracket and 13.7%
in the 201-5%00 Baht bracket.

.willingness?tDNConnect

out of 2405Fésb6ndents; 79 didn’t use the municipal system

at present. However, 96.2% was willing to connect to  the
municipal system. They wanted that the connection fee would

be less than 2,500 Baht (75.0%) and the water charge less
than 200 Baht (B&.8%). Thea response to the water charge of
the possible consumers wWere severer than that of the
existing consumers.
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