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ABSTRACT

Title : The Study of Cost-Benefit of Groundwater Wells Supply Project
Case Study of Tambon Bang Chang, Amphur Sampran, Nakorn Pathom Province
By : Mr. Wanapong Kimpetch

Miss Bebjawan Hakhun

Project Advistor
( Yuttana Talalux )

............ Lo v

The purpose of this project is study the costs and benefit in the ground water supply project of
Tambon Administration Organization ( TAO) of Bang Chang ,Amphur Sam Pran, Nakorn Pathom Province.
Net present value ( NPV) , Benefit Cost Ratio ( BCR or B/C ) and internal rate of return (IRR) were calculated

for 20 years investment and 6 % discount rate .

The result showed that water charge rate of 5 Bath/unit was not economically feasible , NPV value
was -73,801,7.292 Baht , B/C = 0.3892 and IRR = -25.9907% . The estimated payback period was more than
200 years. The analysis showed that water charge rate be of 13 Baht/unit would improve NPV to 27,953 Baht ,
B/C = 1.00,IRR = 6.006 % and the payback period would reduce to 17 years. if there's decay rate of has
increased maximum to 24 wells , just use The water charge rate of 13 Bath/unit for payback period of 17

years.

4 patterns of progressive rate were analyzed. The third pattern with water charge rate of 10 Baht/unit
will result in the shortage payback period of 17 years with NPV 2,864,354 Baht/unit , B/C = 1.0236 and IRR =
6.6182 %. Furthermore, the case study where TAO invested the new pipe system and provided water supply
unit the principal had paid back before transferring the series to Provincial Waterworks Authority, Galvanized
steel pipe would payback faster than HDPE . The water charge rate initial of 12 Bath/unit had payback period
(PB) of 20 years, NPV = 1,777,644 baht , B/C = 1.0215 and IRR = 6.4206 % . The case study where TAO
invested the new pipe system and use the series of Provincial Waterworks Authority, Galvanized steel pipe
would payback within 20 years faster than HDPE . The water charge rate of 10.20 Bath/unit , 10.00 Bath/unit
higher than the normal water rate , was used in the above analysis and NPV of 1,348,380 baht , B/C = 1.0249

and IRR = 5.6493 % were found.
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2538 4,078,322.463 334,830.531 15,000 -
2539 10,875,526.578 965,428.032 55,000 -
2540 17,672,730.673  1334,857.718 120,000 -
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2538 10,360,373.340 850,587.304 38,105.275 -
2539 26,063,832.301 2,313,704.460 131,810.701 -
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2544 2,804,271.905 214,901.724 -
2545 2,734,164.165 202,737.475 -
2546 2,655,892.712 191,261.769 -
2547 2,571,009.134 180,435.631 -
2548 2,484,059.148 170,222.293 56,740.764
2549 2,391,247.096 160,587.069 53,529.023
2550 2,295,346.964 151,497.235 50,499.078
2551 2,199,983.336 142,921.920 47,640.640
2552 2,106,807.276 134,832.000 44,944.000
2553 2,017,130.731 127,200.000 42,400.000
2554 - 1,930,856.064 120,000.000 40,000.000
3 76,380,552.328  41,150,507.230  2,963,032.362 335,753.506
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s 51851 Ju5095U
2538 382,656.605 1,050,000
2539 1,103,326.545 1,050,000
2540 1,525,524.333 1,050,000
2541 1,595,678.044 1,050,000
2542 1,663,280.711 1,050,000
2543 1,728,332.334 1,050,000
2544 1,789,557.391 1,050,000
2545 1,849,506.926 1,050,000
2546 1,904,354.372 1,050,000
2547 1,954,099.731 1,050,000
2548 2,001,294.046 1,050,000
2549 2,042,110.750 1,050,000
2550 2,077,825.367 1,050,000
2551 2,110,988.939 1,050,000
2552 2,142,876.990 1,050,000
2553 2,174,765.040 1,050,000
2554 2,206,653.090 1,050,000

A7 AMITAUIN



m5ah 5 nasawalss Teniuaasiuyanitegiv

28

s 51851 Ju5095U
2538 972,082.352 2,667,369.269
2539 2,644,186.272 2,516,386.103
2540 3,449,063.999 2,373,949.154
2541 3,403,466.794 2,239,574.673
2542 3,346,847.578 2,112,806.295
2543 3,280,890.778 1,993,213.486
2544 3,204,824.731 1,880,390.081
2545 3,124,703.035 1,773,952.907
2546 3,035,251.549 1,673,540.478
2547 2,938,243.485 1,578,811.772
2548 2,838,873.853 1,489,445.068
2549 2,732,804.838 1,405,136.856
2550 2,623,206.652 1,325,600.808
2551 2,514,221.602 1,250,566.800
2552 2,407,736.585 1,179,780.000
2553 2,305,250.942 1,113,000.000
2554 2,206,653.090 1,050,000.000
57 47,028,308.135 29,623,523.750
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3. lpaa lumsdaauanumuzauvedInsans Ao
3.1 Yam A UURIHANBUUNUGNT (Net present Value : NPV)
3.2 OATIEIUHIADULNUADAUNU (Benefit Cost Ratio: B/C)
3.3 995 INANDULNY 1ATINT (Internal Rate of Return: IRR )

3.4 528191AUNU (Payback Period: PB )
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9

WA lanall
1LyanfagiiuveinaneuunUugns (NPV) 910U -73,801,7.292 1N
280518 IUNAADUUNUADAUNY (B/C) MIAY 0.3892
3.9 IWaNDULNY 1ATIN15 (IRR) WPY -25.9907

A \ % =
4.52821701AUNY ( PB) 191191 > 200 3
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= | 9 1 1

-73,801,537 11N FaNA1Aaal A1 B/C (M1AD 0.3892 A1108AI1 1 A1 IRR (M1HY -25.9907
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~ A a o A Ao o 1 ~ = A o v Y
N3N 2) Waﬂ"li'll,ﬂﬁ'WWTﬂﬁ\iﬂWﬁ HBNBATINITFITAVIIUDFNNUASYNITIWHBATINTU

[

~ Y o dy v 3 ] o Y A
INATT NN 6ﬁ§ﬂl‘1ﬂﬂ\1u AU UIYDE 13 mmwﬂﬂﬂﬁﬂmﬁﬂunumﬂu

sgozinal 17 U Dyamdagiugns minu 27,953 11n Unanduunu InanIsmInyg 1.0000

U q

(2 v W 1

1w 4 < v 3 @ ]
iag IRR iMNY  6.0060 % 1NAITIAAINaIMINUAII LA 13 ‘U"I“I/]/“lfil!’)ﬂ%\i%%ﬁﬂ’)"li]
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A dns1Anh (VInAegRIANLAS)
ANMHINZAN 9 10 11 12 13
PV 318918 83,943,053 93,171,739.823 102,400,426 111,629,112 120,857,798

PV 51851 120,829,845 120,829,845.429 120,829,845 120,829,845 120,829,845

NPV -36,886,791 -27,658,105  -18,429,419  -9,200,732 27,953

BCR 0.6947211 0.7710987 0.8474762 0.9238538 1.0002313
PB(end of year) 83 34 26 21 17

IRR -3.1199 -0.5341 1.8002 3.9632 6.0060
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NIV

do
nija

NPVIoA51A1e19(UN)

11

12

13

14

15

16

11
12
13
14
15
16
17

18

-16,826,438.89
-16,860,014.24
-16,893,589.59
-16,927,164.94
-16,960,740.29
-16,994,315.64
-17,027,891.00

-17,061,466.35

-7,350,722.35
-7,384,297.70
-7,417,873.05
-7,451,448.40
-7,485,023.75
-7,518,599.10

-7,552,174.45

-7,585,749.80

2,124,994.19
2,091,418.84
2,057,843.49
2,024,268.14
1,990,692.79
1,957,117.44
1,923,542.09

1,889,966.74

11,600,710.73
11,567,135.38
11,533,560.03
11,499,984.68
11,466,409.33
11,432,833.98
11,399,258.63

11,365,683.28

21,076,427.27
21,042,851.92
21,009,276.57
20,975,701.22
20,942,125.87
20,908,550.52
20,874,975.17

20,841,399.82

30,552,143.81
30,518,568.46
30,484,993.11
30,451,417.76
30,417,842.41
30,384,267.06
30,350,691.71

30,317,116.36

N7 INMTAIUIN



32

H a o 4 I o ] [ Y ] a o [ ?-,’
NN 4) HAN15AATIZH IATING Lﬁﬂ@ﬂﬂﬂﬁ‘m?ﬂﬂlﬂﬂﬂﬂmWﬂ‘U 24 UDHALAADATIATWILUY

[ Y Y
BATINIIHUN

1 ] < [ 1 %’ [ 9 a v 1 <
Glflr!ﬂ'lﬁl!“]J\?“If’NﬂTﬁLﬂUfJﬁﬁWﬂWu'lll‘U‘Uﬂ@lﬁWﬂ'l'Jﬂ“l:lj'lfﬂZﬂﬂgﬂllﬂﬂﬂ?ﬁ!iﬂﬁ%ﬂ]ﬁﬂ?i!ﬂ‘ﬂ
@ v 3 9 ) ' A =< d‘dy 9 v o 9 Y
@ﬂﬁWﬂ']lﬂLlfU‘Uﬂ']']ﬁl!']sllﬂ\‘lfnﬁllﬁzlhﬁﬁugllfnﬂ G]Nil!“l/]u Ulﬂ‘ﬂﬂa@ﬁﬂ’]ﬁﬂﬂlﬂ‘ﬂ@ﬁﬁ’]ﬂ”l')'ﬂu”l
¥y 2 @ A = 2 Y1 a o Y 9 A
NaU 4 qﬁjﬂLL‘UU ﬂ\‘lllﬁﬂ\‘]iﬂ@ﬂi%‘]ﬂ 99312 "JNﬁnﬂiﬂﬁ?ﬂulﬂ?W NITAADATINNINUWLDLUN 3
o 9 1Y < R 2 2 o v ¥ A ' = 1w
anl‘ﬂiﬂﬁﬂﬂ'lﬁﬂll‘lquﬁ?ﬂfﬂﬂﬂ 3 LU FAUNUDATIAIUUWYS 10 UIN/HUI8 U NPV IN1nU
=® A !

2,864,354 1M 1 B/C 191111 1.0236 IRR 111101 6.6182 uazliszozaunui 171 39den

Y
Tasamstianganlumsanu

H ] 1 a o 3 1% {
VnﬁN‘ﬁ 9 HAANDATINITVIFAVDIUD 24 UD LA ﬂﬂfJﬂ31ﬂWHWLL‘U‘U@@IﬁT%TJWfﬁLLUUﬁ 1

vihei INVHUE NVHUEY INVHUIE INVHEIE SINVHEIE SIAVHEE
0-20 9.5 10 10.5 11 11.5 12
21-40 10.5 11 11.5 12 12.5 13
41-60 11.5 12 12.5 13 13.5 14
61-80 12.5 13 13.5 14 14.5 15
81-100 13.5 14 14.5 15 15.5 16
101-150 14.5 15 15.5 16 16.5 17
151-200 15.5 16 16.5 17 17.5 18
201-300 16.5 17 17.5 18 18.5 19
301-400 17.5 18 18.5 19 19.5 20
401-600 18.5 19 19.5 20 20.5 21
> 600 19.5 20 20.5 21 21.5 22
PV 918 109,435,214 114,151,657 118,868,100 123,584,544 128,300,987 133,017,431
PV 51 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900
NPV -11,864,687 -7,148,243 -2,431,800 2,284,643 7,001,086 11,717,530
B/C 0.9021872 0.9410697 0.9799522 1.0188347 1.0577172 1.0965997
PB(end of year) 22 19 18 17 16 15
IRR 3.3392 44186 5.4686 6.4937 7.4980 8.4849
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H ] 1 a o 3 @ {
msnﬁ 10 LFAANDATINITBITAVDIUD 24 UD LA ﬂﬂEJﬂ'ﬂﬂ']UWLLUUEJﬂ'ﬂﬁ}']’J‘I/Yﬁ}WLLUUﬁ 2

Hivaei FINV/HUILY

NVHUEY INVHUE INVHEEY INVHEE SINVHEE
0-10 9.5 10 10.5 11 11.5 12
11-20 10.5 11 11.5 12 12.5 13
21-30 11.5 12 12.5 13 13.5 14
31-40 12.5 13 13.5 14 14.5 15
41-50 13.5 14 14.5 15 15.5 16
51-75 14.5 15 15.5 16 16.5 17
76-100 15.5 16 16.5 17 17.5 18
100-150 16.5 17 17.5 18 18.5 19
151-200 17.5 18 18.5 19 19.5 20
201-300 18.5 19 19.5 20 20.5 21
301-400 19.5 20 20.5 21 21.5 22
>400 9.5 10 10.5 11 11.5 12
PV 518918 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900
PV 51951 113,224,094 117,940,537 122,656,980 127,373,424 132,089,867 136,806,311
NPV -8,075,807 -3,359,363 1,357,080 6,073,523 10,789,967 15,506,410
B/C 0.9334 0.9723 1.0111 1.0500 1.0889 1.1278
PB(end of year) 20 19 17 16 15 14
IRR 4.2088 5.2642 6.2939 7.3020 8.2921 9.2671
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M319h 11 1dAIBATINMIFIFAV0ILD 24 1o 1Ay ANBATIANIIMUDBATINIMTIUUN 3

e NVHHE IAVHUY SIAVHEIE IAVHEE SIAVHMIE IR1HEe
0-10 9.5 10 10.5 11 11.5 12
11-20 10.5 11 115 12 12.5 13
21-30 11.5 12 12.5 13 13.5 14
31-40 12.5 13 13.5 14 14.5 15
41-50 13.5 14 14.5 15 15.5 16
51-75 14.5 15 15.5 16 16.5 17

76-100 15.5 16 16.5 17 17.5 18

100-150 16.5 17 17.5 18 18.5 19

151-200 17.5 18 18.5 19 19.5 20

201-300 18.5 19 19.5 20 20.5 21

301-400 19.5 20 20.5 21 21.5 22
>400 20.5 21 21.5 22 225 23

PV 516910 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900
PV 51851 119,547,457 124,164,255 128,781,052  133397,850 138,014,647 142,631,445
NPV -1,752,443 2,864,354 7,481,151 12,097,949 16,714,747 21,331,544
B/C 0.9855 1.0236 1.0616 1.0997 1.1377 1.1758
PB(end of year) 18 17 16 15 14 13
IRR 5.6176 6.6182 7.5992 8.5638 9.5148 10.4543
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H 1 1 a [ 1 %} ) H
M3197 12 1AAIBATINMITIFAVEILD 24 1o 1Az ARATIANIIUDBATINIMTLUUN 4

e NVHEHE IAVHUY SIAVHEIE IAVHENE SIAVHMIE IA1HYE
0-10 9.5 10 10.5 11 11.5 12
11-20 10.5 11 11.5 12 12.5 13
21-30 11.5 12 12.5 13 13.5 14
31-50 12.5 13 13.5 14 14.5 15
51-80 13.5 14 14.5 15 15.5 16
81-100 14.5 15 15.5 16 16.5 17

101-300 15.5 16 16.5 17 17.5 18

301-1000 16.5 17 17.5 18 18.5 19

PV 516910 117,604,102 122,320,546 127,036,989 131,753,433 136,469,876 141,186,319
PV 51851 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900 121,299,900
NPV -3,695,798 1,020,645 5,737,088 10,453,532 15,169,976 19,886,419
B/C 0.9695 1.0084 1.0472 1.0861 1.1250 1.1639
PB(end of year) 19 17 16 15 14 13
IRR 5.1898 6.2212 7.2307 8.2220 9.1980 10.1613
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=~ A Y S A 1 Y] a LY
Tnanouunu Tagansaaunulanielu 201 uyamlagiiugnsd (NPV) 1M101 1,777,644
7 1 U 9 1 % v
UIMN DAINTIUAAADUUNUADAUNU (B/C) tm1ny 1.0215 @G]i'lwﬁ@]'ﬂﬂll%uﬂ'lflsluiﬂiﬂﬂ'lﬁ

(IRR) 110U 6.4206 %

d' Aa o 1 90’ Y Y A 1 1 a3 1 3 o s
A1919N 13 LFAAINITAADATIATULL VNIV U LN@’J”IQS%‘}JUVI@GLWMHJH nowmanv1uaInsa

Yo JNVHUEY  FINVHHIE IAVHUIE SIAVHEIE IAVHUIE 51AVHEE
0-10 11 11.5 12 12.5 13 13.5
11-20 12 12.5 13 13.5 14 14.5
21-30 13 13.5 14 14.5 15 15.5
31-50 14 14.5 15 15.5 16 16.5
51-80 15 15.5 16 16.5 17 17.5

81-100 16 16.5 17 17.5 18 18.5

101-300 17 17.5 18 18.5 19 19.5

301-1000 18 18.5 19 19.5 20 20.5

PV 51851 78,701,193 81,518,499 84,335,805 87,153,111 89,970,416 92,787,722
PV 518918 82,558,160 82,558,160 82,558,160 82,558,160 82,558,160 82,558,160
NPV -3,856,967 -1,039,661 1,777,644 4,594,950 7,412,256 10,229,562
B/C 0.9532818 0.9874069 1.021532 1.0556571 1.0897822 1.1239073
PB(end of year) 23 21 20 18 17 16
IRR 5.0691 5.7516 6.4206 7.0777 7.7245 8.3621
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e INVHHE INVHEE INVHEIE INVHEE SINVHEE SIAYHHENE
0-10 11 115 12 12.5 13 13.5
11-20 12 12.5 13 13.5 14 14.5
21-30 13 13.5 14 14.5 15 15.5
31-50 14 14.5 15 15.5 16 16.5
51-80 15 15.5 16 16.5 17 17.5
81-100 16 16.5 17 17.5 18 18.5
101-300 17 17.5 18 18.5 19 19.5
301-1000 18 18.5 19 19.5 20 20.5
PV 51051 78,701,193 81,518,499 84,335,805 87,153,111 89,970,416 92,787,722
PV 516910 123,019,809 123,019,809 123,019,809 123,019,809 123,019,809 123,019,809
NPV -44318,616 -41,501,310 -38,684,004 -35,866,698 -33,049,392 -30,232,086
B/C 0.6397441 0.6626453 0.6855465 0.7084478 0.731349 0.7542503
PB (end of year) >200 >200 >200 78 56 47
IRR -0.9520 -0.4337 0.0694 0.5589 1.0360 1.5018
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W3

1118 (units)

AU WHO 2006

1. ﬂmﬁuﬂ'ﬁmmmﬁﬁa (Bacteriological Quality)

wuanisewiia 81ala (E. coli) Wu-l3n1/100 ml Tsinw/100 ml
2. gauauiamunl-Hand (Physical and Chimical Quality)

GRIE 1n4) (Apperance colour) True colour unit 15
AUYY (Turbidity) NTU 5
34 11ag DAY (Taste and odour) - Tidhuiisufien
A131Y (Arsenic) mg/l 0.01
ALY (Cadmium) mg/l 0.003
Tasiiew (Chromium) mg/l 0.05
layenlud (Cyanide) mg/l 0.07
Az (Lead) mg/l 0.01
1507 (Inorganic Mercury) mg/l 0.006
wsiattion (Selenium) mg/l 0.01
V\Igﬁlﬂhliﬁ'(Fluoride) mg/l 1.5
nao 154 (Chloride) mg/l 250
NvIUAI (Copper) mg/l 2
mﬁﬂ (Iron) mg/l 0.3
HNaMd (Manganese) mg/l 04
E]Qﬁlfﬁﬂll (Aluminium) mg/l 0.1
Tas1ae1 (Sodium) mg/l 200
Favle (Sulfate) mg/l 250
danga (Zinc) mg/l 3
laTasioudalusd (Hydrogen sulfide) mg/l 0.05
inannamsiazaonanue (Total dissolved mg/l 1,000
solids)

lwasnlugdlumsn (Nitrate as NO3-) mg/l 50
Tulasilugy)lulasv (Nitrite as NO2-) mg/l 3
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Wniines W8 (units) AU WHO 2006
AADIUDATLAAUNAD (Free residual chlorine) mg/l >0.2
TasnaeTsdnu (Trichloroethene) mg/l 0.02
MAsIAaD 150NU (Tetrachloroethene) mg/1 0.04
luTnsFadnu-eass (Microcystin-LR) mg/l 0.001
GRIE 1n4) (Apperance colour) True colour unit 15
AUYY (Turbidity) NTU 5
54 11z NaY (Taste and odour) - L udien
A131Y (Arsenic) mg/l 0.01
ALY (Cadmium) mg/l 0.003
Tasiiew (Chromium) mg/l 0.05
llG]J’EJﬂ,‘L‘l{‘ﬁ{(Cyanide) mg/l 0.07
asi (Lead) mg/l 0.01
1507 (Inorganic Mercury) mg/l 0.006
wsiattion (Selenium) mg/l 0.01
g 154 (Fluoride) mg/l 1.5
nao 134 (Chloride) mg/l 250
NvIUAI (Copper) mg/l 2
mﬁﬂ (Iron) mg/l 0.3
e (Manganese) mg/l 0.4
9gliHgy (Aluminium) mg/l 0.1
T#s1Ae1 (Sodium) mg/l 200
Faivle (Sulfate) mg/l 250
dangd (Zinc) mg/l 3
laTasioudalud (Hydrogen sulfide) mg/l 0.05
Pinaamsiazaionanun mg/l 1,000
(Total dissolved solids)
lwasnTuglumsn (Nitrate as NO3-) mg/l 50
Tu'laslugdTulas (Nitrite as NO2-) mg/l 3
AADIUDATLAAUNAD (Free residual chlorine) mg/1 >0.2
Tasnanlsdnu (Trichloroethene) mg/l 0.02
M50 150NY (Tetrachloroethene) mg/l 0.04
TulnsFadu-uoans (Microcystin-LR) mg/l 0.001
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mndimes %4728 (units) MUzl WHO 2006
3. il losiunazidadagity (Pesticides)

danIuIazAaAI Y (Aldrin/Dieldrin) M/ * 0.03
AaDLAY (Chlordane) |Jg/1 0.2
aAnN (DDT) M/t 1
104,3-7 (2,4-D) Megn 30
iwlanasuazielaaasdnen lyd Mg 0.03
(Heptachlor and Heptachlor epoxide)

LINYEAAD 1TIUUTU (Hexachlorobenzene) I_lg/l 1
auAY (Lindane) Mg/t 2
(INNONFAAD (Methoxychlor) Mg/ 20
tmumnae 157uea (Pentachlorophenol) M/t 9
4lasaNadimy (Trihalomethanes) sum of the ratio 1
aaolsvosy (Chloroform , CHCI3) mg/l 0.3
TusTulanae Istimu mg/l 0.06
(Bromodichloromethane , CHBrCI12)

lalusTunae Istimu mg/l 0.1
(Dibromochloromethane , CHBr2Cl)

TusTuvlesy (Bromoform , CHBr3) mg/l 0.1
5. MUNUANMNSIT (Radioactive)

AT I5IW5eauean (Gross alpha activity) Bq/l 0.5
ANUUTITINSI TN (Gross beta activity) Bg/l 1
HULHA mslszihuasnaniinganiinneiaensitradoguamiazanu

A 1 qu
Auti e

* 1 mg=1,000 Mg
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Recommended minimum sample numbers for faecal indicator testing in distribution

systems **

Population Total number of samples per year

Point sources Progressive sampling of all sources over 3 to

5 year cycles (maximum)

Piped supplies

<5000 12
5000 - 100000 12 per 5,000 head of population
> 100000 - 500000 12 per 10,000 head of population plus an

additional 120 samples
> 500000 12 per 100,000 head of population plus an

additional 180 samples

** Parameters such as chlorine, turbidity and pH should be tested more frequently as part of

operational and verification monitoring.
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AT HAMN NI Hile ABNASEIY IEM3InsIvIa
a d

LasouNsdszviade (Volatile Organic Compound)

1) WUTHY (Benzene) lulasnsy | deelafu s | 35 Purge and Trap Gas
/a a5 Chromatography 30

% Purge and Trap Gas
Chromatography/Mass
Spectrometry W393

A A
BUNNITUAIUAY

A d
Uanymuyoy

4 J .
2) M5 UBUINATEAAD 154 (Carbon Tetrachloride)

doalunu 5

3)1,2- Aav l5omu (1,2-Dichloroethane)

doalunu 5

4) 1,1-'1@%@151,@14%314 (1,1-Dichloroethylene)

doaluinu 7

5)Fa -1,2 - lanaoTson3au (cis-1,2-

Dichloroethylene)

doa'lunu 70

o an
6) NI U -1,2—‘1@%015@%@11& (trans-1,2-

Dichloroethylene)

doaluidu 100

7) lanaa 135mu (Dichloromethane)

doalunu 5

8) LONTAIUUTY (Ethylbenzene)

doaluidu 700

9)d Tasu (Styrene)

doaluidu 100

10) nAszAae 1sleNsay (Tetrachoroethylene)

doalunu 5

11) qu%u (Toluene)

doalunuy

1,000

12) lasnae I5ton3au (Trichloroethylene)

doalunu 5

13) 1,1,1-1asnae 158mu (1,1,1-Trichloroethane)

doaluiRu 200

14) 1,1 ,2-1@]5?1%1615%11/]1& (1,1,2-Trichloroethane)

doalunu 5

15) Tsaunavua (Total Xylenes)

doalunu

10,000




sufigmnvi MUY ANATFIY IwMInTIda
2. TavizgHain (Heavy metals)
1) uaafiea (Cadmium) liaan3u foqluinu 7% Direct
/a@ 5 0.003 Aspiration/Atomic
Absorption

Spectrometry %3935
Inductively Coupled
Plasma/Plasma
Emission
Spectroscopy W393

A A
BUNNIUAIUAY

A g
Uanymuyoy

= a < 14
2) TAsensHadnyIIaUN (Hexavalent

Chromium)

doalunu 0.05

"

3) @33 (Copper)

doalunu 1.0

4) A2/ (Lead)

doa 1Ay 0.01

5) ua e (Manganese)

doalunu 0.5

6) "ntna (Nickel)

doaluinu 0.02

7) #ANLA (Zinc)

doalunu 5.0

8) 21311 (Arsenic)

doalunu 0.01

7% Hydride
Generation/Atomic
Absorption
A Aan
Spectrometry 13975
Inductively Coupled
Plasma/Plasma
Emission
A as
Spectroscopy 13975
A A
BUNNINAIUAY

A J
UanyMuUyou

9) Fartien (Selenium)

doaluinu 0.01

"

10) son (Mercury)

doalunu

0.001

75 Cold-Vapor
Atomic Absorption
Spectrometry/Plasma
Emission
Spectroscopy ELRT

A A
BUNNINAIVAY

ANy ureL
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2

AT HAMMNIN MUY ANATFIY IwMInTIda
9| ¥ o v o A v ..
3. anstloarumdadnganazdad (Pesticides)
1) Aa@IAY (Chlordane) TuTasnSu | deelaifiu0.2 | 7 Liquid- Liquid
/a a5 Extraction Gas

Chromtography/Mass

A as

Spectrometry 3915
Liquid - Liquid
Extraction Gas

Chromatography

a

(Method 1) ¥39350U

ATUAIUANNANY
Wiuroy
2) Aan3u (Dieldrin) foaluinu
0.03
3) 13Ua1naes (Heptachlor) doalinu
" "
04
4) 13dmnaes dnen lud (Heptachlor Epoxide) do9lainu
" "
0.2

5)Aa% (DDT)

doalinu 2

6) 2,4-A (2,4-D)

doalumu

30

3% Liquid-Liquid
Extraction Gas
Chromatography 3o

acd A
ATOUNNINAIUAN

A g
UanyUyou

7) 92NI1HU (Atrazine)

doalumu 3

"

8) AU (Lindane)

Y [ =Y
doalumnu

0.2

3% Liquid-Liquid
Extraction Gas

Chromatography

=

(Method I) H30350U
ATUAIUANNANY

<
[SAR% 13h1]

9) mupznae 15NLoa (Pentachlorophenol)

doalumnu 1

3% Liquid - Liquid
Extraction
Chromatography 3o
2% Liquid - Liquid
Extraction Gas
Chromatography/Mass

A ad

Spectrometry 3913

A A A
BUNNIUAIUANNANY

14
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AT HAMNININ MUY ANATFIY IwMInTIda
~ 4
4. M5THOU 9
=3 1% Y 1A as . . .
1) touTas (10) W3 U (Benzo (a) pyrene) Tulasnsy | deelsiiiuo0.2 | 3% Liquid - Liquid
/a a5 Extraction

Chromatography 30
7% Liquid-Liquid
Extraction Gas
Chromatography/Mass
Spectrometry #3973
%uﬁﬂiuﬂ?ﬂﬂu

yanuITiureL

2) Teenlug (Cyanide)

doalanu 200

% Pyridine Barbituric
Acid 13075
. A an
Colorimetry Y3935

Ton Chromatography

~ g
AIVANNANBINT U

A A

3) Wyl (PCBs)

doalunu 0.5

9% Liquid - Liquid
Extraction Gas
Chromatography
(Method I) #3033
finsumunuuaiiy

<
MUy

4) lhilanae 138 (Vinyl Chloride)

doaluinu 2

% Purge and Trap Gas
Chromatography VEL)
% Purge and Trap Gas
Chromatography Mass
Spectrometry H397%
%uﬁﬂiﬂﬂﬂﬂﬂh

A J
VAN uUYyou

HUYLYA

¥ ya Jay ) [ a s 3 E
1. ﬂ”liﬁi'Jﬁ]ﬁ@”ﬂﬂmﬂ"lwu”liﬁﬂuislﬂ‘ﬁﬂ"lill”mii"luﬁ"lﬁ3‘]Jﬂ"|'§?llﬂ5”l$ﬁl!"lllﬁ$l!"llﬁﬂ

(Standard Methods for the Examination of Water and Wastewater) é]? 3 American Public

Health Association, American Water Works Association (i8 Water Environment

d

a 1 Y ] 1 a 30’ BOJ
Federation UD4@1I0ININITINAUNIHUA ﬂ%’f)@UJﬂﬁ’E)’JLﬂ513141‘!%@31‘!%?{851]’0@

gaudaINIFadounrlsema lne
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AN
nMANHME AT HAMNININ [Yetd masifvuai nauoyTan
Manzau gaga
. uwaniu-
1.a@(Colour) . 5 15
ma Tauean
MUMW | 2.A21WYY(Turbidity) NUBANNYY 5 20
3 1
3.anuiunia-a1e (pH) - 7.0-8.5 6.5-9.2
< (=Y 1
41900 (Fe) un./a. TuRuna o5 1.0
5.uu9mla (Mn) wun./a. TiRuna 0.3 0.5
6.M99UA4 (cu) wun./a. TsiRunn 1.0 1.5
789028 (Zn) un./a. TyiAun 5.0 15.0
8.dava (SO,) un.J/a. laifuna 200 250
4 "a [
9.aa0'l5d (CI) un./a. TaiiAund 250 600
101300154 (F) un./a. lifundn 0.7 1.0
. | 1.huasa (NOy unJ/a. laifundi 45 45
mani —
12.0NUATLANNINUA o
un./a. TaiAund1 300 500
(Total Hardness as CaCO,
13.ANUNTEANDNIT
(Non carbonate hardness as un./a. lliJ'Lmeﬂ?h 200 250
CaCo,
1435 snavuanazaie
& un./a. 13itRund1 600 1,200
(Total disslved solids)
15.a15%Y (As) un.J/a. aoalifiag 0.05
16.Jsen'lug (CN) un./a. #oaliTiag 0.1
R 17.0207 (Pb) un./a. #oaliTiag 0.05
TNy —
18.4)507 (Hg) un./a. #oaliTiag 0.001
19.unaiiiay (Cd) wun./a. doaluiae 0.01
20.5a83 (Se) un./a. doa iy 0.01
21353 Nas 9N Tne s oL o
Talatine av.ay. TaiiAund 500 -
Standard plate count
Y G @ A A an <3 A d
matnms | 22.4inw3nasanu laeds GETRIRGEY Yy
, Wouni 2.2 -
Most Probable Number (MPN) $19 100 AU.¥Y.
23.9.1a1a (E.coli) - doqluilae -
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A15197 4 S19URANITAATIZHAIDYIUN

a d v 1 %’
T1INIUNANTITIUATICUAIDYINUN

FI9NUAUN E2551-01-0280

SusdeuAl  7unIIAY 2552

A 91 o ' s ~ ' ° Y v
‘ﬁ@ﬁjﬁﬂ@l’]@mﬂ ’éNﬂﬂﬁ“Ui‘Vﬂﬁﬁ”J‘L!SFH“]JZTUNGHN%I

] 901 1 o o U U
sznnaiee19 uiaa N9 Gﬂ’lJaEJN“Igf}NGlGBIJ DUNDAIUNITUY %\‘lﬁ’)ﬂﬂﬂiﬂﬁu

a o
WANIIIATISH
.. - , MAIFIU
WINMBT ( Parameter ; Unit) | NaN13AUAIITH p . I
waeneylay | ihammvuaiimanza
I 1
AN unIA-A1e(pH) 7.7 7.0-8.5 6.59.2
M3t Inl¥h(Conductivity;mg/L) 0.7 - -
ANUNTEANNINA L
172 aitfiu 300 500
( Total Hardness;mg/L)
Pinaveaudianavue -
488 laitu 750 1500
(Total Solid;mg/L)
<} " a
Man (Fe;mg/L) 0.15 l3ispu 0.50 1.00
Huanile (Mn;mg/L) 0.07 TaiAn 0.3 0.50
4 T a
Aao 138 (Climg/L) 112 iR 200 600
Tumsn(NO;mg/L) 0.2 Taiiiu 45 45
ANYY (Turbidity;Units) 2 5 MUBANUYY 20 NUIBANNYY
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U w.a. e GIN 3 UIUTY
2540 3,219 3,433 6,652 1,617
2541 3,245 3,474 6,719 1,636
2542 3,248 3,480 6,728 1,659
2543 3,299 3,493 6,792 1,816
2544 3,289 3,502 6,791 1,861
2545 3,386 3,619 7,005 2,003
2546 3,514 3,795 7,005 2,134
2547 3,624 3,913 7,537 2,185
2548 3,649 3,942 7,591 2,222
2549 3,691 3,956 7,647 2,260
2550 3,681 3,957 7,638 2,301
2551 3,688 4,016 7,744 2,403
2552 3,706 3,987 7,693 2,416
2553 3,718 4,005 7,723 2,450
4 . o - 2

N1 AIPNUNZTIUNAI WAL, 2553
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SEUR ems IHIUSH(UIN)
1. qmw@aaumﬁuﬁ"mﬁﬂminﬂaui@ﬂ?‘%Boring Test (SPT) 25,000
2. auszuuldih 23,300
3.0 lfuiuineatiaezaudy 77,390
4. OULUVYAD 104,450
5. QUABUATAAZUMAN 218,400
6.  uveuazglnsal 78.990
7. QUNedgUATME 104,650
8. Ay 69,600
9. NUWIEVUOLIAG 589,412
10, awdug wu ulamian The 68,250

I 1,359,441

n1: Uszaoua. 0199149 2552
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A 3183 noIvan 3"  NOHDPE 6"

1 JLELNIUAUND 120080 120080

2 FINNOADITZYL 6 1UAT (UIN) 2,095.00 2,844.00
3 simensdii 5.1 (V) 43,288,770.82  58,279,256.82
4 simensdii 5.2 (L) 41,929,330.00  56,919,816.00
5 DEEREES 20,014 120

6 FIAYAADATI (UIN) 100.00 400.00
7 FIATINYAADATI (UIN) 1,993,394.40 48,000.00
8 AADAIWNN 2100 60

9 FIAPAABT NN (UIN) 149.70 1453.00
10 3IATINYAADAINNN (UIN) 314,370 87,180
11 ARDTN 20 20

12 i”lﬂﬁgﬂ’iéﬁfl”lﬂ 1) 209.00 1,695.00
13 51?115’;@@?%%1@ (VM) 4,180.00 33,900.00
14 90090 20 20

15 31A19AABD(1IN) 149.7 1,236.00
16 3IATINYANDID 2,994.00 24,720.00
17 FIAUAUADITHE 6 LUAT (UIN) 110.00 360.00
18 i’J%Ji”Iﬂ”ILa‘L!TI'@(UWI) 13,208,800.00 43,228,800.00
19 smaeunIain S0 M) 58,812,509.22  101,701,856.82
20 IWMEIMUNIEN 5.2 (M) 57,453,068.40  100,342,416.00
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. wuit 1 soui2 wwuiis e SanAnh@ld Sananimwesmiatszh
T Wihehi  wheR  wihefi v (LIN) AMALIN)

1 0-20 0-15 0-10 0-10 5 10.2

2 2140 1630 1120 1120 6 10.95

3 41-60 31-45 21-30 21-30 7 13.2

4 61-80 4660  31-40  31-50 8 15.2

5 81-100  61-100 41-50 51-80 9 16.45

6 101-150 101-140  51-75 81-100 10 16.95

7 151-200 141200 76-100  101-300 11 17.05

8 201-300 201-300 100-150 301-1000 12 17.15

9 301-400 301-450 151-200 13

10 401-600 450-600 201-300 14

11 >600  >600  301-400 15

12 >400 16
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