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B et et e e ke e e  p v e S e e 7 S R S b e e e RS e R g e e e +
! Chai Nat ! Chai Nat ' 6.06 113,983 ! 56.49 !
! Sing Buri | Sing Buri ! 9.02 poo22,570 ) 31.33 1
! Lop Buri ! Lop Buri ! 6.85 136,832 17.85 !
! 'Ang Thong | Ang Thong ! 3,73 St 6,607 ) 23.98 !
! Ang Thong | Pa Mok ! 6.89 ! 10,686 26 .86

{ Ayucthaya ! Sena H 1.20 H 4,607 H 26,10 !
! Pathumtani | Reng Sit ©33.30 100,600 33.30 :
! Non Thaburi | Bang Buathong ! 1.60 L4578 ©13.50 !
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_____________________________________________________________________________ +
Project Area ! Area k | Present Puture Exp. | Sewerage |

! Population (Munici./SD |} Area ! M/P Area |

ot 1m P = Sty ot s e e e e e e L e e 4 e R e e P i g e g mnmn :
i. Chai Fat ! Avea (ka”) | 6.06 : 0,84} 6.90 !
{Pop. in 1991} 13,983 : - -1

iPop. in 2011! 19,765 ' 2,035 | 21,800 §
______________________________________________________________________________ :
2. Sing Buri ! Area (k) | 9.02 H 2.89 & 11,91°}
1Pop. in 1991 22,570 : ' -t -l

tPop. .in 20111 35,973 ! 5,727 ! 41,700 ]
_____________________________________________________________________________ !
3. Lop Buri ! Area (km) 6.85 ! 3.38 ! 10.23
iPop. in 1991} 36,832 ! - -

tPop. in 2011} 49,320 . ! 11,980 ! 51,300 !
_______________________________________ e e e )
4. Ang Thong | Area (xm) | 3.73 ! 1.45 ! 5.18 !
{Pop. in 1991} 9,607 H S =

'Pop. in 2081} 10,686 : 2,814 ! 13,500 !
_____________________________________________________________________________ !
5. Pa Mok ! Area (km®) | 6.89 : 0.24 7.13 1
: 1¢12.000) i ' : ) i

'Pop. in 199}! 10,686 | - -

{Pop. in 2011; 12,857 ! ETER 13,300 !
______________________________________________________________________________ !
6. Sena ! Area (kmz) vool.z0 ; 0.79 ! 1.99 ¢
Pop. in 1991} 4,607 ! - -1

iPop. in 2011} . 7,790 b 1,610 9,400 ¢
...________.,u,u.rvvv..f,..-.._..____._._.____._._._._._...__-____.__ugu-ulkkvu._uﬁ.......‘.,,._‘.__.__'___:
7. Rang Sit . ! Area (ka®) ! 33.30 ! 0} 33,30 |
Prachatipat Pop. in 1991! 100,600 ! - -

(Pop. in 2011} 154,000 ; - 154,000 !
—————————————————————————————————————————————————————————————————————————————— :
'8, Bang Bua Thong v Area (km?) H 1.60 ' 11.90 - 13.50
'Pop. in 1991! 45,786 | S -

tPop. in 2011} 76,600 i -1 79,600 !
______________________________________________________________________________ '
¢ Avea {ke®) | 68.65 : 21.49 ! 90.14

Total iPop, in 1991} 266,671 | 0 0

!Pop. in 2011} 369,991 b 24,609 1 394,600 !
_____________________________________________________________________________ $

1) Presenc population out of the municipality area ls estimated based on'‘the
current population density (20_pe£sonslha) and assumed to be comnstant
‘through the future

2) Population in Rang §it area is estimated in consideration of non~registered

population (30X of registered- population}
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e e e e m et et e e 4 e e e b e +
No. of Household Users 0&M in 2011 Cost Covering Rate|]

Municipality in 2011 {1000 baht) (baht /househald |
(1) (2) (in 1993 prices) (3) = (2)}/(1) !}

o e e e S S s i
Chai Nat 5,317 952 179 !
Sing Buri 10,170 2,810 276 H
Lop Buri 14,951 4,902 328 ]
Ang Thong 3,292 . 1,095 333 ]
Pa Mok 3,243 745 230 !
Sena 2,292 241 105 ]
Rang Sit _ 37,560 . 48,977 1,304 ]
Bang Bua Thong . 19,414 20,463 1,054 !

]
__________________________________________________________________________ !
Total 96,239 80,185 3,809 !

§ t
__________________________________________________________________________ !
Average 12,029 10,023 833 !
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e L
! ! O&M Cost | Treatment Cap. | Treatment Cost
| [ (1000 bahtfyr) | (cum/day) = | (baht./cum)
V | (1) i (2) f (3
e
! Ghai Nat ! 952 ! 5,900 ! 0.44
| Sing Buri : 2,810 | 11,200 ! 0.69
! Lop Buri i 4,902 ! 16,500 ! 0.81
! Ang Thong ! 1,095 ] 3,700 ! 0.8l
| pa Mok : 745 ! 3,700 ! 0.55
! Sena ! 241 { 2,600 ! 0.25
| Rangsit ! 48,977 ! 75,000 ! 1.79
1 B.B. Thong ! 20,463 ] 25,700 ! 2.18 .
________________________________________________ +
e e emmmm—ma— e a e ———

Col. (1) : In 1991 prices

Col. (2} : Treatment capacity (cum/day)

col., (3) : Unit treatment cost = col (1)/{col(2)}365]

R U7z b9 0 Sl MIS B 05 % A2 EIE L hidis 678, K28
REAHTMONERHOBELRT O TH 5, Wb EHRICHd 2 Cofaiidls
BTV R DI DT A F oy D294, ORI B B,

#£2.8  HWHMEEA L H IS EA EINBIS
QR RS 7)

g SO +
! _ Total Central Total Invest 25Z Land Land/Inv!
{ Municipality Revenue Support Expen. Expen. Cost Z Share |
| _ (1) (2) (3) (4) (5) (6).

{ iy 1
| e Eainhakatakehalni 1
! Chai Nat 24.5 10.0 22.1 1.2 3.6 294.,2 |
i Sing Buri 33.8 7.8 30,3 4.0 3.4 84.4 |
i  Lop Buri _ 52,1 _ 4.2 89.6 13.4 3.4 25.2 1}
| Ang Thong : 23.1 10.1 22.8 7.9 1.7 21.8 |
I Pa Mok 27.3 16.9 25.4 15.9 1.7 10.5 |
{ Sena - 35.5 7.6 30.1 3.7 1.4 37.8 !
| Rang Sit 26.7 2.6 -19.1 12.2 4.9 406.0
! B.B. Thong 41,3 12.9 38.7 16.8 3.8 22.5 |
A e e et e e ———— e A L P +

Source:. Revenue and expenditures
Office, 1993"

were obtained from each Muncipality Budget
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£2.9  201FIC B 2 TRk S

________________________________________ o e e e e e e e e e S et o e e
0&M cost  Household Min. Rate for Cost  Afford (%)}

Location ' 1000 Baht Users Covering Baht (3)/96571

' (1) {2} {3 (4 S
__________________________________________________________________________ =
. Chai Nat : 952 5,317 154 0.2 !
Sing Buri 2,810 10,170 - 238 0.2 |
Lop Buri 4,902 14,951 282 0.3 !
Ang Thong 1,095 . 3,292 286 0.3 !
Pa Mok 745 3,243 198 0.2 :
Sena T 241 2,292 90 0.1 !
Rang Sit - 67,247 37,560 1,084 i.1 i
B.B. Thong 17,583 19,414 780 0.8 !
________________________________ O 5
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Water Environmental Projected Water Quality
Quality Quality :
Checking Standard w/o sewerage with sewerage
Point (BOD mg/l) system system
R1 1.5 1.3 1.3
R2 1.5 1.5 1.
R3 2.0 2.2 1,9
R4 2.0 6.2 2.3
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#o 1l IR R

Actions Affecting Environmental

Resources and Valves

Dneﬁoe 1o Eovironment

Recommended Fansible
Protect fon Measures

A.Problems Related to Siting of

Facilitiss 7 .

L. Interference with other vt ilities/
Strest, trafflc/blotking of mccess
to buildings |

2.Hudsance hazards-to neighboring
areas .

3.Inadeguate ressttlement provisions

4. Impatrment of historical/eultural
movements/areas

1.Nuisances/disturbances to public

2. Mulssaces/hazards to worker and
neiphbars_
1.%cial nequities

4.los5 or impairment of these values

1.Alignmant of sewer routes to
mininize interference witn other
wtilities

2.Careful planning/design/0 & H
and adeguate buf'ter Breas

3.Adequate planning and
budget ing

4.Careful planning 2nd offsetting
measuras

B.Problems During Design Stage
1.0ver( tow/bypassing hazards

2.1nadeguate management of
Industrial wastewater discharge

3.Mazards of suifide corroston

4.0dors and noise from tréatment
pn{cess or sludge dizposal
operat fons

\.PoYiution and Tlogding
2.Demage to sewers/treatment plants

3. L= do -~
4. Huisance to public

I.Proper designf0 & K ond
cperat lon monitoring

2.Cargful planning/design and
operat jon monitoring

3. - do -

4,57te trestment works only near
toipat ible land wse

Select appropriste technology

Include odor control and low-
tiotse equipment

C.Problems During Construction Stage
1.54t runof{ from construction
operations ’

2.Dustfodorsffoms

3.Prolonged per-iods of sewer
construction
4.Moise and vibrations

1.5017 erosion, damage 1o water quality

fland values -

2.Razards to workers and nearby
residents

1. Traf{ ic congestionfblocking of
access to huildings

4.Hazards tp workers or nearby
Tes idents

1.Proper resurfacing and
construction monitoring
2.Appropriate controls

3.Carefu) construction scheduling

4, Rppropriate controls

0,.Problens During Operation Stage
1.Hazards to health/safety of workers

a} Toxic gases in sewers and
hazardous materials in sewage
b) Communicable disesse hazards

c} Sewer trench cave-in monitortng
?.1nadequate operation stapge

monftoring
3.0verflow from sewers

1.
8) Serious/health/safety hazards
b}) - g0 -
c) - do -

2.0 & # Hkely to depreciate

3.Huisence/pubiic health hazard

1.Coreful O & H and operation
monitor inp
a} Careful 0 & M program with
of erergencies
t) Careful O & X program and
monitoring
c) - do

2.Losses n overall sysies
funct ioning

3.Rout inely, inspect sewers for
“fliegal connections and
obstruct fons

Clean sewtrs 25 requires

Provide monitoring system with
slarms for pump stabtion failure

Educate public to prevent
disposal of s011d waste in sewers

— 65 —
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%3.2  EEAEHORMER o

Municipalicy Size (wm) Lengfh {m} Type Drainage Area (ha)
Chal HNat dia 1,000 5,100 gC. Pipe h5.8
dia 600 4,150 RC Pipa W24
dia 500 1,250 RC. Pipe 8.6
dia 400 2,550 RC. Pipa 19.4
Total 13,050 116.2
Sing Buri dia 600 12,700 RC. Pipe 121.3
dia 8O0 250 RC. Pipe 1.6
dia 400 5,250 RC. Pipa 43.6
Total 18,150 166.5
Lop Buri dia 1,000 2,800 RC. Pipe 39.6
dia 800 2,400 RC. Pipe 26.5
dia 600 5350 RG. Pips 65.6
Total 10,550 135.7
Ang Thong dia 1,200 10 RC. Pipe 0.9
dia 1,000 116 RE. Pipe 2.0
dia 800 450 RC. Pipe 3.6
dia 600 8,150 RC. Pipe 78.5
dia 400 1,200 RC. Pipe 8.8
width 500 580 U-shaped ditch 6.3
Total 16,500 100.1
Sena dia 400-1,000 6,470 RC Pipe 45.0
Pa Hok dia 300 484 RC. Pipe 2.5
dia 600 4,016 RC. Pipe 62.0
dia §00 752 RC. Pipe 10.5
Total 5,252 5.0
Rang Sit dia 400 400 RC. Pipe 5.0
' dia 600 43,900 RC. Pipa 785.0
dia 800 10,100 RC. TPipe 150.0
dia 1,000 650 RC. PFipe 7.0
dia 1,500 20,100 RC. Pipe 467.0
Total 75,150 ' 1,4L6.0
B.B. Thong dia 400 130 RC. Pipe --
dia 500 5,491 RC.  Pipe P
Total 5,621 56.72



#3.3 o INHEY - B RO

| | . | | No.of |} ) ] | | Manicipality |
| Areapunicipality | MNo.ol | - Unit | Coltéchon - | Coliection | Dumping | Area | Disposal | Service |
| | TYruek | Capacity | Volume | PerDay | Sile | [ Method | Percentage |
] mr o e e rvman - [ e o T e e e e e e O
| 1) Chai Nal [ 2 | | eomdfd |} [ Klao Phong | 6%cm | Bumingor | 53% |
! | | | | | Tambol Thapha | | - Burying | |
b e I
I 2) Sing Buri | 4 | 85m3 | 110mId |  Blimes |4 km awayfrom i 12ci | landiil& | |
| ) i H | { the municipality i } Panial burning ]
i e e e B e e e e e e e e e e e e e e e e et ottt ottt £kl 6k i i 8 it S f 30 2 % Il 0k A e P A e e S e e g At S e e 2§ rm emme b e e e s e E
13) Lop Buri | 7 [1e~35m3]  200mid | - | Tambol Tale } 11.75rai] Oiyinga | i
i | 1 ] | {chubsorn, 2k away | |~ buming | [
| | H ] i ) [ lrom the municipatity | | - | i
e e R T G |
| 4) Ang Thang i 1 | | §0m3 | 3umes [Plinalong Ang Thong| drai | almostiufito | |
] | | ] | | Pa Mok road | | its capaciry | |
J e e — e i e o e e e e e 1 8 e A e e ran [
[5) Pa Mok . 1 i ] } 5 twon/d | 2~3times }Sout-westernpant | R25rai | Buning | |
| | [ I ] | of tre municipality 1 | badocation § |
| e i o et t
}56) Sena | 2 1 10m3 | 200~300m¥d] 5~6fimes |5kmirom the | 4rai | Buming | |
] ! 1 ! i frunicigality |- ! ' | |
R —— e - |
7} Rang Sit Avea - | § vacuum ) | | | | ] I |
| a)KhuKhotS.D. | ruckand | | is50lorvd | | CoF 80rai | 1 1
| | Buucks | i S P ] ] I I
| . . | e e et e e e e e e e e e e e e [
| bj Pracnaiipal $.0 5 ] . [ otoyd | | | 12rai | I I
T : e |
| 8) Bang Bua Thong § [ |- 100tond | " ) [ 4rai | | “

On site lrealment and disposal of rightsoil is comman either provided by septic tank or cesspool

 BOKBARIRER L RIDICE > TF v A U7 HIRICHBEI N TV S, Ll B#BTiD 5 B,
IRE w2 RO FO—EIIBWTT v A ETIIROERI, BkER o8 T Hk
m%yffwb&vafumﬁmf@é%Eénrménmbmiui%@%énfm

AN

BB BRI P WA RO & » THHIT WD, 33 4 KB OBKIRIE

Tfe | AMOORKRBISEY 70 113L/A - AHEy TTYD 2802 /A HOM
P %o 150, 201 4EIT B BIKBBIHAIE. 5 vy PRUVSYTT bt 36020 /A
CH. oK 2802 /A - BETFME R,



B3 IR

! ! Municipality {Water !Population{Populacion! Anaual | No. of !Consumption|
} Provinea | [ Sanitary Pistrict {Supplylin Sarvice! Served | H'al:er Sales |Connections| Rave !
H H VAgency ) Area H H (m Iyear) ! H lped H
e i
t1. Chai Nat 1., Muwang Chai Nat Mun V PRA ) 14,500 10,960 714,650 ) 2,739 1 179 ]
b o e e e et e o et e e e e e e e e ot o o i B B B4 B 5 2 e ¢ e e et 2 e 2 e o bmam 1
H - H
t2. Sing Buriil. Muwang Sing Buri Mun. | PHA | 20,800 H H H H
: ; ! ' (} 12,030 3 927,044 | 1,785 ¢ 149 3
: i2. Thon Sa Mo §.D VPWA L 10,200 ¢ : i : :
13 [}
e .
!3. Lop Buri }1. Muang Lop Buri Mun. [ PHA | - ] - V16,219,627 ®!} 8,963 | ¥ i
i i and Military : ! : i (4,580,000} | R <11 )
1 1}
l—_-____--__—__--_-'—'———‘-——__—_-_"-FV“M‘F‘"_-“\'——___---“"H“u‘-"u-__ ————————————————————————————————————————— 1
4. Ang Thongll. Muang Ang Thomg tun. ! PNA | 25,810 | 13,490 ! 780,835 | 2,698 ! 159 |
1 and Surroundings H ! ! H ! ! H

12. Pa Mok Hun. ' PHA H ' ' H H

13. Sanchao H 1y 10,900 | 4,360 ¢} 179,682 | 872 | 113 §

H Rong Thong 5.0 P PHA ) H H H H H

T \
__________________________________________________________________________________________________________ '
13, Ayutthayajl. Sena Mun WA 13,600 | 5,680 | 487,311 ]} 1,671 1 200 !
i o ]
| T e e e e e e e e e e e e e e e e e e e e e e e e e e e N N S S S S s T e L}
16, Pathum T.}), Rangsit Area S.Ds ** | PHA | 95,540 | 60,590 | 4,008,395 | 16,096 | 181
e oo o e :
17. Nontha- 1. Muang Nomthaburi Mun.} MHWA | 258,037 | b 3] h i
H buri 12, Palk Kret Mun. | MHAe ) 107,347 ‘ 1166,094,544  }] 110,413 1| 226 |
H '3, Bang Bua Thong Mun. | MWA | 35,342 ! H I P H

Note: * For Lop Buri, annual water sales in parenthesis is the figure ex
cluding the use at military camp sites (more than 50 of total
sales}, then, the domestic consumption Rate is 280 lpcd.

wk There are 4 5.Ds.

3.4 20115 BY 5 TFKiEY 27 A

SR B (THT, 2HER) BV THOTABIXORE S fco &% 2IMIRA
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£35S

Municipaliry/s.D Tratment Design Operators Fof each

Plant Capacity Requirement ‘municipality
; (ma/d) _
Chai Nat T.P, 5,900 - 13 13
Sing Buri East T.P. 3,100 11
West T.P. 8,200 16 27
Lop Buri TR, . 16,500 21 21
Ang Thong TP, S 3,700 11 11
Pa Mok ' East T.P, 2,000 8
‘ West T.P. 1,700 ‘8 16
Sena TP. 2,600 g 9
Rangsit TP, 75,000 50 50
Bang Bua Thong North T.P. 23,600 30
' ' South T.P. 7.900 15 45
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Wastcwater Treatment Plant -

Wastewater Tree'ﬁm_ent method

Stabilization Pond System

Plant Space Arca (ha)

7.6

Treatment Capacity (m3/d)
(inclusive of G.W)

5,900

Discharge Point

Chao Phraya River

cperation

Drying Bed

[6mXamX4units)

Bullding

Anagfoblc
Pond

§0miLlx4.onid)

Anaeroblc i
"o pond

Facultative

Pond

{70m () xL20mILI X

Facultathve
. ra

Main Facilitie's

1) Infiow Pump

(Dry Scasoﬂ)l'

:{Wet Season)
2) Grit Chamber

3) Anaerobic Pond
4) Facultative Pond
5) Maturation Pond

6) Drying Bed

2.004d))

Submerged Pum ' -
#200m/mx3. 0m3/mmx7 6™ Hx2units
#250m/mx6.0m*/minx7.6"Hx2units
Consiructed with R.C.

Size .

0.85Wx6. 5‘“Lx0 6‘“Dx2unns

(1 unit for dry weather) _
Enbanianent protected by masonry
Dimension = -

G WxBOMLx4. O‘“DxZumts
Reténtion Time 5 days

Enbankment protected by' masonry
‘Dimension - - .
TOWx1 209X 2, ()'“DxZumls

Retention Time 5 days
Constiucted with R.C.
Ditnension

63"Wx83mLx 1.5 Dxdunits

Retention Time 5 days
Dimension
6™x8™x4units

Detention Time 15 days

BE 2 FodFy b TR RER
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Wastewater Treatment Plant

n

Wastewater Treatment method Siabilization Pond Sysiem

Plant Space Arca (ha) 7.6 P)

Treatment Capacity (m/d) 5,900

(inclusive of G.W)

Discharge Point Chao Phraya River 3
4)
K))
6)

cperatlon
Bulldling
%

T Inilsv\ !
N

isamtu)xéﬁm(lﬁxA.cmidx

SR R

Anaercoblc
Pond

trying Bed

{pmXBrX4units)

Facultative
pond

1Um(u)x120m(1)x2.0mld|}

fFacultacive
Pond

Main Facilitie's

inllow Pump

{Dry Scason)
{Wet Scason)
Grit Chamber

Anaercbic Pond

Facultative Pond

Maturation Pond

Drying Bed

Submerged Pump
$200m/mx3.0m3/minx7.6™Hx2uniis
#250m/mx6.0m3/minx7.6"Hx2nnits
Constructed with R.C.

Size

0.8"Wx6,5"Lx0.6mDx 2unils

(1 unit for dry weather)
Enbankment protected by masonry
Dimension

60 Wx80mLx4.0"Dx2units
Reicntion Time 5 days
Enbankment protected by masonry
Dimension

F0W x120MLx 2.0 Dx2units
Retention Time S days
Constructed with R.C.

Dimension
63mWx83"Lx1.5"Dx4dunits
Retention Time 5 days

Dimension

6Mx 8" x4units

Detention Time 15 days
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DESIGN CONDITIONS, FUNDAMENTALS For SEWERAGE MASTER PLANNING

[ Present Year 1991 Target Year 2011
fast Area|West -Area| Total East AreaiWest Area| Total \

Area (Ko*) 4.17 4. 85 9.02 6. 859 5.051 1L g1

Populution (persons) 6. 120 16,450 | 22,570 11. 300 30. 400 41,700
| Unit Rastevater (lpcd) : {

Bnit Domestic 112 . 160 .
1Unit Business 32 64 %z.
| Unit BOD Load (gpcd) ir:j
Y Unit Domestic 39.1 40.6 i
i Unit Business 6.1 .1 5 ’,'
{ Total Vastewater Quantity LA06 | 2,976 | 4,082 | 2,531 | 6,810 | 9,341 i
; ] !

Total Yastewater 80D (kg/d) | 346.8 5}5

¢ - I

~

Dia. by Haterial Length—-

{wm) e (m)

-~ RCP
=% Rep 800 2,693

Total Sa6,883 7

_________________ [

Mote : RCP;-Reinforced Cdhcreve Pipe
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Wastewater Treatmeniplant

Bast T.P. Fest T.P.
Bastewater Treaiment method | Stabilization Pond System Aerated Lagoon System .
Plant Space Area (ha) 4.8 9.85
Treatment Copacit; (m®/d) 3, 000 3,200
_§ Ginclusive of G.¥ .
Discharge Point Irrigation Canal Khlong
Eacultatfya
Aerizad
Facultar tye
Aeraved
" ‘Qvun
Main Facilitie's
- Fest T.P.

@ a w m uom

1)Inflow Puap
(Dry Season)
(Vet Season)

236rit Chamber

$herated Logoon

4}Facu] tative
Aerdted Lagoon

5)Polishing Pord
6)Drying Bed

Mei Facilitie's

Dinflow Papp
{Dry Seascn)
(¥et Season)

236rit Chamber

3)hnzerobic Pond

4)Facuit11‘tive
Pond

5)¥aturation Pond

,6)Drying Bed

== e e e

B340 27 ) R

Subeerged Puzp )
#2000/nX 4. 15m®foinx 4. 8°HX 2uaits
¢ 300n/ieX8. du®/minx 4. 8"0 X 2units
Constructed with R.C.

Size n .'

1. 0%TXT. 57Lx 0. 6D X 2units
{lunit for dry weather)
Enbankgent protected by masonry
Dimension .

50=E > 807L X 4. 0°Dx Qunits
Retention Tiee 3 days
Enbapkment protected by sasonry
Dimension -

07X B0*L K4 7D X 2units
Retention Tize J days
Enbanksent protected by masenry
Dimension

45" EXT0"L X 1. 5"D X Zunits
Retention Time 1 days
Dimension . |

10=X 15= X Bunits

Detention Tize 15 days

:EBast T.P.
Subnerged Pump
¢ I50n/ax 1. 68®/min><8. 57Hx 2units
?200a/aX 3. 26°/Dinx 8. 5®BX Junits
Constructed with R.C
Size . .
0. 6°¥ 5. 0"LX0.6°D X Junits
(lunit for dry wesiher}
Enbankment protected by masonry
Dizension )
45§ X 60"LX 4, ("D X Zupnits
Retention Time § davs
Enbankoent protected by masonry
Dimension N
OTE 0" X 2, 0% 2units
Retention Tiwe § days
Enbapkaent protected by wasonry
Dimension
407375 LK 1. 5"D X dunits
Retenticn- Tiwe 5 days
Dimension .
6=x H* X dunits
Detention Time 15 days
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DESIGN CONDITIONS. FUNDANEENTALS For SEWERAGE MASTER PLANNING

Present Year 1991

Target Year 2011

Area  (Km®)

6.85 . .28
‘ (Municipality) {Severage Service)
Population (persons) 36, 832 ~61. 300
. : (Municipality) (Sewrage Service Area}
Unit ¥astevater (lpcd)
Unit Domestic 112 160
Unit Business - 32 64
Unit BOD Load (gpcd)
Unit Domestic 30.1 40. 6
Unit Business 6.1 T.7
Total Yastewater Quantitg d ' T, 036 13, 731
a 0 .
Total ¥astewater BOD (kg/dg- 2,206. 4

o= 1, -

= . I
IFROE MUANG" LOP BURI \\.\ Ry

oA
NG

4,?0 .
Sy
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LS
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et
. oA 4 - . . f.
Yasteynter Collection Fac ; .
\5 oL P ol L
; %2“ R/ A : LEGEND ..
““““““ R : N .
"-\\"k_{mher Lebe than 5/d3tm_ Hore than Sndfm
o Capsclry (%n.) “a.t.;.a-cuy_mgi},; —<pem | SEWERAGE SERVICE AREA
N . -
""""""""" [ | ~mwwmmwwe | DRAINAGE BASIN
"\ "RCP 300 4,420 224 50 Mol 33,80 .
“Thge 400 3,810 . 02’ s e wgm — | MAIN AND SUB MAIN SEWER
© . ReFL . 500 1,350 . Ho. 10, ' fe.e6 Ho.6 slsz :
XCP % 600 150 _¥o. 3 ReaNPo : E 2 ) NO OF MAIN SEWER
RCE BQD 3,430 [ specpur. 12 - oo NG OF SECTIONS
RCP ©1,000,1 1,333 lpeco—femmomeseooenes /3 0300 SIAMETER
1,200 ™, 250 ) Todsl 31 [ .
et =~—-~ﬂ { 2.0 %o SLOPE
Total 143745 \ / 500'm LENGTH

TREATMENT PLANT

- - X
S ° Ro.l RC'300 x 2 60
Ho.2 RC 600 x 2 45

3
Ho.l SP e
fo.Z SP 200.n
i

COMMON TYPE PUMP STATION

MANHOLLE TYPE PUMP STATION

N

#aforced Concreta Plpe

RIVER CROSSING{BRIDGE)

_--_',_-__\\.._ .. . 7 ‘ rmmemzene
\‘a-'\,; %,_______M___._ e

INVERTED SIPHON




Wastewater Treatmeniplant

Fastevater Treatment method | Aerated Lagoon System
Plant Space Area (he) 8.05
Goteeni e 16,50
Discharge Point Khiung

Main Fasilitie's
1} Inflo¥ Pump
(Dry Season)
(¥et Season)
2 Grit Chamber

3} Aerated Lagoon

era
Lagoon

Facoltative
Accated

Submerged Pump

¢ 300n/mx 8. 4n® fminxb. 270X 2uni ts
@ 400n/mx 16. So° /minx G, 2°H X 2units
Constructed with R.C.

Size )

L 0B X 7.5°L % 0. 6=} ¥ duni ts
(2units For dry weather}
Enbankpent protected by pasonry
Dimension

50" B17L X 4. 0" DX dunits
Retention Time'd days

4) Facoltative
Aerated lagoon

5) Polishing Pond -

6 Drying Bed

3
Operation
Building

acultat hvel
B rerored AN
l Lageon

K recultat 1ve R
W Aecaced RS
guos A

Enbankment protected by masonry
Dimension -
504 X B1=L ¢4, 0*PX dunits
Retention Time 3 days
Enbankment protected by masoncy
Ditiension . :

45X TIPLX L. 5°D X dunits
Retention Time 1.0 days
Dizension

5" X 8" X d0units

Detention Time 15 days

X360y 7T Y TS RER
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"7 wgable ¢ .- . Wastewater Collection Facilities N & E o ira B o
| : T n o e et P e e e e e PEAseLnLn S n————— Wy Fla|{a! &
s nma e o nhol Pump Station S Zizl=z Z2|.¥ 12| m
Intersaptor Hanhole . N é =2 g o 5 2 21 5
---------------------------------- v ) h - -1
--------------- - : : 3 - T T =
: Less than 5 ®3/m More then Safwm - [TV zlo o w
i la. ial Length  Kind  ° Hombor - : wlo|D{E E &
B h{n:?m W Gapaciey (m3/m)  Capacity (x3/u) Lt #Bla|o|a zlr|r|8
v L. - > TommmmmmeEm o Wl ey = [/ E o€ el = 5
: 5 11,82 |21z o =154
660 Ho.l 242 Ho.l 216 do. : R AR W iR S|
. RCP 300 6 . 2 a6 : Y w|Z ol 0 vla|Z(E| W
{OReP 400 1,090 Ho.Z 3 Ro. . : 2| Zlolzla © =2 w HEIR
: " Neu3 . e 234 Y o 2171 3w Slglz
ROP 500 - 04 nlo|l= o wn Jdfk
E RGP £00 2,030 No.4 Ho.4 - 4.62 -
.. rmmm— b Spoeisl - Ko.6 2.1¢ B . ]
"""""""""""""" . e LT PR
i Total 91780 wmemmmmeemesesessese b1 5 ! B\° £
| Total 245 Table i N~ g 8 8 @ @
.- _ - : o 0l
Liver Crowsing {(Bridge) 1 3
: E St P -
: Dla. {ma) Length (m) e s S
. —— - RV =
' £P 200 e oo W\
;Nol:e 3 SP; Steel Pipe - . ' : ; N - . i e 1 ) H ) ”'V_'__Jl N &'F
: info d Concrete’ Pipe o » B i - -, : r . ; . 3 : ] E
RGP} Reinforce ce ¥ : B {/ZSI_H - T / X T -
!‘\1 \ o !:'I !".:‘ ) ‘_\‘ \{;‘l‘r—#_’;rdﬁl 3 “\ \;{;
: % 7 N Y N ! :
#.; B - = 4.;” - R . N L - .
P DESIGN CONDITIONS, FUNDAMENTALS For SEWERAGE MASTER PLANNING
Present Year 194] Target Year 2011
Area (Km®) 3.783 .5, ) _
(Hunicipality) (Sewerage Service)
Population {persons) - - 1 0

8, 607 s, _
(Municipality) (Sewrage Service Area)

Unit ﬁastewater (Iped)

Unit Domestic 112 160

Unit Business - 1 32 64 :
Unit BOD Load (gpcd) :
Unit Domestic : 39.1 40. 6

Unit Business : 6.1 .

Total ¥astewater Quantitg g 1,191 3,024

561. 4

m?/d
‘Total Wastewater BOD (kg/d)
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Wastewater Treatment Plant Main Facilitie’s
: . : : 1) Inflow Pump
Wastewater Treatment method | Stabilization Pond System {Dry Season)
Plant Space Area (ha) 5.44 2 Grit g::;iﬁso n)
Treatment Capacity (m3/d) 3,700
(inclusive of G.W)
Discharge Point KhiongLam ThaDaeng | 3) Anacrobic Pond

4)  Facultative Pond

5) Maturation Pond

6 DryingBed

Inflow Purrp: - O.LC . .
I : ) Pond

{50m ) 28Zmil) .

-x4.0mid))

i Fagultatlive -
: Pand -
: 60m () %88 {11 x2. Om i) )

Cperation

& Facultative ’
Pond

I .carobic [
B Pond

Submerged Pumap S .
#150m/mx1.9m*minx4.8"Hx2units
$200m/mx3.8m¥minx4.8"Hx2units
Constructed with R.C.

Size. .
0.6"mWx5.5=Lx0.6"Dx2units

(1 unit for dry weather) - _
Enbankment protected by masonry
Dimension -
50mWx627Lx4.0mDx2units

Retention Time 5 days

Enbankment protected by masonry
Dimension

60"Wx887Lx2.0"Dx2units

Retention Time 5 days
Enbankment protected by masonry
Dimension :

50" Wx71"Lx 1.5 Dx4units
Retention Time 5 days
Dimension '

4mx §mxdnnits :
Detention Time 15 days

Crying Bed
!

{4mx Excdunit s}

Lr

®3.8 7 b FKLRE R ER
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Wastewater Treatment Plant

Wasiewater Treatment method Stabilization Pond Systcm
Plant Space Area (ha) 5.44
Treatment Capacity (m>/d) 3,700
(inclusive of G.W)

Discharge Point Khlong Lam Tha Daeng

8ullding

Inflow Pump

Gperatien

knéérﬁbi
Pond
150m {w) x62m (1),

-

Main Facilitie's
1} Inflow Punp

2

4

(Dry Scason)
(Wel Season)
Grit Chamber

Anacrobic Pond

Facultative Pond

Maturation Pond

Drying Bed

Facultatlive

Pond f

‘

Submerged Pump

#150m/mx 1.9m?*/minx4.8"Hx2units
#200m/mx3.8m3/minxd 8"HxZunits
Constructed with R.C.

Size

0.6™Wx5.5%Lx0.67Dx2units

(1 unit for dry weather)
Enbankment protected by masorry
Dimension
50mWx62mLx4.07Dx 20nits
Retention Time 5 days
Enbankment protccted by masonry
Dimcnsion
60mWx88™Lx2.0mDx2units
Retention Time 5 days
Enbankment protected by masonry
Dimension
S0mWx71MLx 1.5 Dx4units
Retention Time 5 days
Dimension

4Amxemxdunits

Detention Time 15 days
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DESIGN CONDITIONS. FUNDAMENTALS Tabie
Present Year 1991 Target Year - 2011 wemmr e : memmmamee e ees
: Bast Area|¥est Area| Total |East Area|Fest Area| Total ___ ntemeptor. . Hanhole ______"_1_"_‘?’_’_???':‘_'__ g

Area (sz) 2.82 . 407 6. 89 2.976 4.154 ST ' DMa. by i‘late:'!.'al - Langth -Xi'nd. . Nul;!_bel'.’ " Less than 5 udn = B §
Population (persons) 5,860 | 4,826 | 10.686 1 7.300 ] '8,000 | 13,300 =) Capacity (m3/m) ; g
Unit Vastevater (lpcd) . - 5615 Wel 266 Ned | Z.76 8
Unit Domestic . 112 160 5,430 Ho.2 -~ . He.z 234
Unit_Bu‘sinESS - : 82 kL 820 u:3 - H:.S 4.6z 8
Tnit BOD Load (gpcd) . cvamnreame . Houb T e mieimen | o
Unit Pomestic 39,1 - 40.6 9,865  Special - Tavie 3. |
Unit Busingss b. 1 Do 7.7 NS TR ]
Total ¥astewater Quantitg/d 819 723 1,802 1,344 2,979 Total . - 186

] {m . . . P - - - . J— I
Total Yastewater BOD (kg/d 276.1 226.9 503.0 289. 3 842.4° ' {Note sRCPj Relnforced Concrete Pipe ;\

1 S T . " L.

.

MANHOLE TYPE PUMP STATION

TREATMENT PLANT

LGOI,
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MAIN AND SUB MAIN SEWER
NO OF MAIN SEWER

NQ OF SECTIONS

DIAMETER

SLOPE
LENGTH

TREATMENT PLANT

MANHOLE TYPE PUMP STATION
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DESIGN CONDITIONS, FUNDAMENTALS For SEWERAGE MASTER PLANNING cé y
T Present Year 1991 Target Year 2011 & |
Fast Areaj¥est Area]| Total East Area|West Area| Total | %Y | o7 PG 4T e 0 Eeeeee o e ' N
Arca  (Km®) 2.82 4,07 6. 89 2.976 4. 154 1.13 Numbor  Loss thas § md/m = ) ;
Population (persons) 5860 | 4.826 | 10,686 | 7,300 | 6,000 | 13,300 Cnpaciry (wdfu) 51
Unit ¥astewater (lpcd) ﬂ Mot 266 Nor 2076 z
init Domestic 112 160 ¥ Ho.2 - No.Z  2.34 ;
Unit Business 32 64 EIJ _ Ho.a . nz.a 462 8
Unit BOD Load (gped) xil ; No. & N : o X
Unit Domestic 39. 1 40.6 & ; Total 9,865  Special - Table 3. :
Unit Business 6.1 : 11 El\
Total Fastewater Quant%tg/d 379 723 1,602 [, 835 1,344 2,979 \L‘-
o . i |
Total Wastewater BOD (kg/d) 276. 1 226.9 503.0 352.6 289.8 642. 4 Ti ‘Hote :RCP; Reinforced Concrate Pipe "‘\\
: = ~ BN Rz N N i i .




3. 10(a) 7$Ew 9ﬁ‘*ﬂ
- FKALERIE

EEEF‘]

Wastewate'r Treatrmerit Plant

Tntlow
Pumg

i
Qperatlon
fullding

Faculuuvu
eond

(40miv} xidal12x2. Omid] NS

Drying Bad

[tmobmxJunits}

[
!
!
I-
I
1
1

3) Anaerobic Pond
.4) Faculiative Pond
5) Maturaiion Pond

6) Drying Bed

Main Facilitie's

1) Inflow Pump

(Dry Sesson)
(Wet Season)

2} Grit Chamber

3 Angerobic Pond
4) Paculiative Pond

§) Maturation Pond

'6) Drying Bed

' - T Stabilization Pond
Wastewaler Treatment method la ilization Pond System
_ ’ East T.P. West T.P,
Plant Space Arca (ha), 3.74 344
Treatment Capacity (m>/d) 2,000 1,700
(inclusive of G.W) o
Discharge Point Chao Phraya River | Khlong
Main Facilitie's '
. East T.P,
1) Inflow Pump Submerged Pamp
(Dry Seazon) | 5150m/mx1.1m¥/minx7.6™Hx2units
(Wet Season} | w150m/mx2, 1m%minx 7.6 HxZunit
2) Grit Chamber Constructed with R.C.

Size

0.6™Wx3.0™Lx0. 6"‘Dx2tm1ls
(1 unit for dry weather) -
Enbankment protected by masonry
Dimension
35MWxS3mix4. (}‘“Dxlumls
Retention Time 5 days
Enbankment protected by masonry
Dimension
45" Wx§7™Lx2.0"Dx 2units
Retention Time § days
Enbankment protected by masonry
Dimension )
40 WxS0MLx1, 5MDxdunits
Retention Time § days
Dimension
SMr6™x2units
Detention Time 15 days

West T. P
Submerged Pump
#150m/mx0,9m3/minx4. 9™ Hx Zunits
#200m/mx1.75m3minx4.9MHx2units
Constructed with R £C.
Size
0.5™Wx3 D"‘Lxﬂ ﬁmeZum&s
(1 unit for dry weather) -
Enbankment protected by masonry .
Dimension .
I5MWx47"Lx4.0"Dx 2units
Retention Time 3.1 days
Enbarkment pmtected by masonry
Bimension
ACPWA65™Lx2,0Dx 2units
Retention Time § days
Enbsnkment protected by masonry
Dimension .
357WxSOTLxt. 5" Drdunits
Retention Time 5.1 days
Dimension
4™x6Mx2units

Detention Time 15 days
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Wastewater Treatment Plant

Wastewater Treatment method

Stabilization Pond System

{inclusive of G.W)

. East T.P. West T.P,
Plant Space Area (ha) 1,74 3.44 L
Treatment Capacity (m3/d) 2,000 1,700

Discharge Point

Chao Phiraya River | Khlong

Iafiow
Pump

Opazathon
Bullding

Facultatlva
Pand

102 (v) x65niliad. Omid

Main Facilitie's

1} Inffow Pump
{Dry Season)
(Wet Season)

2) Grit Chamber

3) Aneerobic Pond
4) Facultative Pond
5) Mawration Pond

6) Drying Bed

Main Facilitie's

1} Inflow Pump
(Dry Season)
(Wet Scason)

2) Grit Chamber

3) Anaerobic Pond
4) Facultative Pond
5) Maturation Pond

6) Drying Bed

East T.P.
Submerged Pemp
#150m/mx1. 1m¥/minx7.6MHx2units
2#150m/mx2, | mYminx7.6MHx2units
Constructed with R.C.
Size
0.6™Wx3.0"Lx0.6™"Dx 2unils
(1 unit for dry weather)
Enbankment protected by masonry
Dimension
35™Wx 53" x4 .0mDx2units
Retention Time 5 days
Enbankiment protected by masonry
Dimension
A5™Wx67Lx2.0MDx2units
Reltention Time 5 days
Enbankment protected by masonry
Dimension
40MWx50™Lx1.5"Dx4units
Retention Time 5 days
Dimension
™6™ x2units
Detention Time 15 days

West T.P.
Submerged Pump
#150m/mx0.9m3/minx4.9MHx2units
$200m/mx1.75m*minx4. 9 Hx2units
Constructed with R.C.
Size
0.6"Wx3.0"Lx0.6Dx2unils
{1 unit for dry weather)
Enbankment protected by masonry
Dimension
35"Wx47Lx4.0"Dx2units
Retention Time 5.1 days
Enbankment protected by masonry
Dimension
40" Wx65"Lx2.0™Dx 2units
Retention Time 5 days
Enbankment protected by masonry
Dimension
35MWx56™Lx 1. 5" Dadunits
Retention Time 5.1 days
Dimension
4Mx 6% 2units
Detention Time 15 days
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