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Project Water Treatment Plant
Capacity 4,000 m’/d
Owner 15N avanavnssuanss il 1Aa
PROCESS DIAGRAM
SURFACE WATER TREATMENT
PRE-CHLORINE —‘ PACt —
i i
|
\ \
RE;E';TJC;N s STATICMIXER [ DISTREITION | g
A '
POLYMER —-—15  —m———mo—ooodfooo oo — T POLYMER
| |
Y ¢ " ¥
2 .| FLOCCULATION FLOCCULATION
k- TANK# 1 TANK # 2
3 . | SEDIMENTATION SEDIMENTATION
TANK# 1 TANK #2
| : |
{ Y ‘ Y
2 SAND FILTER SAND FILTER SAND FILTER SANDFILTER  |'o SLUDGE
4; TANK # 1A TANK # 1B TANK #2A TANK #2B 7 THICKENER [~ 1
; ‘ CLEAR WATER L, | L\ I CLEAR WATER i : ‘ % |
RETENTION ! ’ ' ’ x |
POND # 1 T T Ea e o D L e mmmEy ——— -3 | i
v i |
POST-CHLORINE — - — ] TRQS;EER Sg t I
i !
! | :
‘ * | I
CLEAR WATER CLEAR WATER ‘ \
TANK # 1 TANK #2 | |
f {
| ¢ I POLYMER —»—-—]v I* {
WATER SUPPLY DISTRIBUTION i SLUDGE rarmED s
PIPE NETWORKS PUMP 8 |DEWATERING SYSTEM - o
DEWATERED SLUDGE
ToDISPOSAL T - - - — -~ - — -~~~ ST ST T oo T T T
CONSTRUCTION PHASING CONCEPT
No ITEM TOTAL PHASE 1 PHASE 2
1 DISTRIBUTION BOX 2 1 1
2 FLOCULATION TANK (3 stage) 4 2 2
3 SEDIMENTATION TANK (With Plate Settler) 4 2 2
4 SAND FILTER (Continuos Flow) 8 4 4
5 TRANSFER SUMP 2 1 1
6 CLEAR WATER TANK 4 2 2
7 SLUDGE THICKENER 4 2 2
8 SLUDGE DEWATERING MACHINE 2 1 1
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Project . Water Treatment Plant

Capacity : 4,000 m?/d
Owner . UsHn Wavand vnssuanssnil dn
No. Detail = Result Unit
DESIGN CRITERIA
Raw Water
Flow rate 4,000 m?/d
pH = |5.5-9.0
Tubidity < |50 NTU O
N Color < |15 Pt-Co
E.Coli < - MPN
Treated Water
Flow rate < |4,000 m?/d
pH 6.5-8.5
Tubidity < 4 NTU
Color < |15 Pt-Co
B E.Coli < |ND MPN
Site information
Elevation (above m.s.l.) = ,193.0 m
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Project Water Treatment Plant
Capacity 4,000 m*/d
Owner U590 Wavanaunssuanssiil dn
No. Detail = Result Unit
1 DISTRIBUTION BOX
1.1 Design criteria
Operating Hour = |20 hr
Flow rate (+10% Backwash water) = 4,400 m3/d—phase )
= 14400/20 m>/hr
= 1220.0 m?/hr
= [3.67 m*/min
= 10.06 m?/s
Upflow Velocity* = 10.60 m/s
Detention time requirement = 10.50 min
Volume requirement = [3.67x0.5
= |18 m’
Select ; Tank Volume = !,2.0 m>
Reference * Water Treatment Plant Design, AWWA 1971 |
1.2 Tank Dimension i
No.of tank = Ll tank/phase
Top inside Width = 11.20 m
Top inside Length = 11.80 m
Total depth = |1.50 m
Free board = 10.40 m
o Water depth = 11.10 m
Total volume = |1.2x1.8x1.5
= 3.24 m*/tank
Effective volume = !"1.2x1.8x1.1
= 12.38 m?/tank
Tank Area = 11.2x1.8
= i2.16 ‘mz/tank
Total Effective Volume = 12.38x1
= 2.38 m’
Total Tank Area = 2.16x1
= 2.16 m’
Check
Inlet Chamber |
Top Area = 10.6x1.8 m?
= 11.08 m?
Upflow Velocity = |0.06/1.08 m/s
= 0.1 m/s
0K <0.6m/s
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Project . Water Treatment Plant

Capacity : 4,000 m’/d
Owner : U¥M Wiavaea1vnssuanssdl Aie
No. Detail = Result Unit
1 DISTRIBUTION BOX
Split flow Chamber
Top Area = 10.6x0.9
= 10.54 m’ -
Upflow Velocity = (0.06/2)/(0.54) |m/s
= 10.06 m/s
OK<0.6m/s
0.60 0.60
y . A
1
i
1
i
i
: 0.90
i
i
AR
1.80 /
0.90

1.20
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Project

Water Treatment Plant

Capacity 4,000 m’/d
Owner U5 Wavansmnssuaessil 1Aa
No. Detail = Result Unit
2 FLOCULATION TANK
2.1 Design criteria
Operating Hour = |20 hr
No.of tank = 2 tank/phase
Flow rate = 4,400 m>/d-phase
= 1(4400/2)/20 m’/hr
= [110.0 m/hr
= 1.83 m3/min
Detention time requirement = 110.000 min
Volume requirement = [1.83x10
= 118.3 m®/tank
Select ; Tank Volume (all stage) = 18.0 m’
No.of Stage =13
Stage 1 = 190.0 rpm
Stage 2 = 75.0 rpm
Stage 3 = 50.0 rpm
i
2.2 Tank Dimension (Stage) |
Top inside Width = 150 m
Top inside Length = 11.50 m
Total depth = 3.00 m
Free board = 0.15 m
Water depth = 12.85 m
Total volume = [(1.5x1.5)x3
= ;6.8 m?/tank
Effective volume = (1.5x1.5)x2.85
= 6.4 m/tank
- Tank Area = 1.5x15
= 2.3 m?/tank
Total Effective Volume (3 stage) = i6.41 X3
= 192 m?
Total Tank Area (3 stage) = [2.25x3
= 68 m’
|
Check
Stage 1 Effective Volume = (1.5x1.5)x2.85 |m
= l6.41 m’
Actual Detention time = 16.41/1.83
= 3.50 min
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Project

Water Treatment Plant

Capacity 4,000 m’/d
Owner 13N Wasanaunssuanssl in
No. Detail = Result Unit
2 FLOCULATION TANK
Stage 2 Effective Volume = (1.5x15)x2.85 |m
= 16.41 m?
Actual Detention time = 16.41/1.83
= 13.50 min
Stage 3 Effective Volume = (1.5x15)x2.85 |m
= 641 m’
Actual Detention time = 16.41/1.83
= |3.50 min
Total Detention time = 13.5+3.5+35
= |10.50 min/tank
i
|
/A i
i L
i
i
i
1.50 : Stage 3
i
i
1 i
R —— s o e e e et e e e e v
1
1
i
]
i
1.50 Stage 1 i Stage 2
1
i
i
{
:
1.50
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Project Water Treatment Plant
Capacity 4,000 m?/d
Owner Us¥n avsand unssuanssil e
No. Detail = Result Unit
3 SEDIMENTATION TANK
3.1 Design criteria
Operating Hour = 20 hr
Flowrate = 14,400 m?>/d-phase
= 4400/20 e
= 1220.0 m>/hr
SS influent = 16,000.0 mg/|
Surface Overflow Rate* = 1.0 m?/m*-hr
Weir loading rate* = 200 ms/m-d
Solid loading rate* = 110 kg/m*-h
Area required for SOR = {220/1
= 220 m’
Area required for SLR = (220x6000/1000)/10
= 1132.0 m’
Select ; Area required = 2200 m’
Reference * Water Treatment Plant Design, AWWA 1971
]
3.2 Tank Dimension
No.of tank = 2 tank/phase
Top inside Width = 12.74 m
Top inside Length = ,3.30 m
Total depth = 6.00 m
Free board = 10.20 m
Water depth = 5.80 m
Total volume = 2.74x3.3x6
= 54.25 m>/tank
Effective volume = |2.74x3.3x5.8
= 5244 m’/tank
Tank Area = 2.74x3.3
= 9.04 m?/tank
Total Effective Volume = 52.44x2
= 11049 m?
Total Tank Area = 19.04x2
= 18.08 m’
|
Check
Surface Overflow Rate = 1220/18.08
= 12.17 m>/m?-hr
Not in range
| ;

L1




Project Water Treatment Plant

Capacity 4,000 m?/d
Owner U591 Wavana1vinssuanssi dn
No. Detail = Result Unit
3 SEDIMENTATION TANK
3.3 Plate Settler Design
Use Plate Settler (55° ) To add settling area
Speacific Settling area = 113 m’/m’
. Plate Settler requirement | = 220/13
= 116.92 m>
Plate Settler Depth = [2.00 m
Plate Settler Length = 13.30
Plate Settler Wide = |2.74 m
Plate Settler install area = 3.3x2.74
= 19.04 m’
Select ; Plate Settler volume = [2x9.04
= 18.10 m’
Total Settling Area = 13x18.1
= 1235.30 m”
Check z
Surface Overflow Rate = 220/(13x18.1)
= 10.93 m3/m2-hr
OK <1 m3/m2-hr
3.4 Weir i
Weir loading rate = 200 m*/m-d
= 200/20
= 110 m>/m-hr
Weir length required = 220/(10x2)
= 11.00 m.
Select; Weir length = 12.80 m.
o No.of Weir = 4.00 0
Total Weir length = 12.8x4
= 11.2 m.
OK>11m
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Project Water Treatment Plant

Capacity 4,000 m3/d
Owner U5 Wavaeamnssuaasall 116
No. Detail = Result Unit
3 SEDIMIENTATION TANK |
3.30
o gir
e i e e e e s &
_..._.._,;;/52,.__..._._.}.(,‘,i.-..m...;__,g/.ﬂ_.,..f’.,___
2.74 e - -
‘;- _____ ma‘.gl.__“_m__
:{\\? ¢ ‘,7\‘;, -
' T s
& 0 R R
4
2.80 0.50
3.5 Sludge Generate 3
Operating Hour = |20 hr
Flowrate = 14,400 m>/d
= |4400/20
= 2200 m>/hr
Total sludge = Sludge from turbidity + Sludge from PAC
Turbidity (Max. from Jar test) = 570 NTU
SS in Raw water = 1300 mg/!
Sludge (from Jartest) = |20 ml/!
Sludge Concentration = j(300x1000)/20
= 15,000 mg/l
Sludge volume = (20x220x20)/1000
= |88 m>/d
= 4.4 m?/hr
Sludge Weight = (88x15000)/1000
kg/d

= 1,320




Project

Water Treatment Plant

Capacity 4,000 m*/d
Owner U590 Wiavanamnssuaassnil Adn
No. Detail = Result Unit
4 SAND FILTER
4.1 Design criteria
Operating Hour = 20 hr
Flowrate = 14,000 ma/d-phase
I = |4000/20 ]
= 1200.0 m>/hr
SS influent = 1300.0 mg/I
Filtration Rate* = 10.00 m>/m*-hr
Weir loading rate* = |250 m>/m-d
Solid loading rate* = 10 kg/m’-h
Filter Area required = !200/10
= |20.0 m’
Reference * Water Treatment Plant Design, AWWA 1971
4.2 Tank Dimension \
No.of tank = 4 tank/phase
Tank Diameter = 12.77 m
Tank Heigh = 13.95 m
Total Height (Include Hopper) = }6.40 m
Free board = 10.20 m
Water depth = 13.75 m
Tank volume = ((3.14x2.77x2.77/4)x6.4
- 3857 |m?/tank
Effective volume = (3.14x2.77x2.77/4)x3.75
= 122.60 m?/tank
Tank Area = (3.14x2.77x2.77)/4
= '6.03 m?/tank
Total Effective Volume = 122.6x4
= 190.39 m?
Total Tank Area = 6.03x4
= 2411 m?
0K > 20 m2
|
43  Weir |
Weir loading rate = 250 m>/m-d
Weir length required = ;(4000/250)/4
= 14.00 m/tank
Select ; Weir length = 8.7 m/tank




Project :  Water Treatment Plant

Capacity : 4,000 m®/d
Owner U3 avanaunssuanssil e
No. Detail = Result Unit
4 SAND FILTER
4.4 Backwash Water Generate
Operating Hour = |20 hr
Flowrate - = 4,000 m’/d ]
= 14000/20
= 1200.0 m>/hr
Backwash Rate = 110%
= |4000x0.1
Backwash Water Generate = |400.00 m?/d



ACER
Rectangle


Project . Water Treatment Plant

Capacity : 4,000 m®/d
Owner U510 avanavnssuaassnil 41da
No. Detail = Result Unit
5 TRANSFER SUMP
5.1 Design criteria !
Operating Hour = 20 hr
Flow rate = 14,000 m3/d—phase
O - = 14000/20
= 200.0 m’/hr
Detention time requirement = 10.0 min
Volume requirement = (200/60)x10
= 333 m’
Select ; Tank Volume = ?34.0 m>
5.2 Tank Dimension |
No.of tank = i1 tank/phase
Top inside Width = 3.00 m
Top inside Length = 6.00 m
Total depth = :2.90 m
Free board = 0.50 m
Water depth = 24 m
Total volume = 3x6x2.9
= 522 m’/tank
Effective volume = 3x6x2.4
= 243.2 m?®/tank
Total Effective Volume = 43.2x1
= 432 m’

0K >34m3
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Project :  Water Treatment Plant

Capacity : 4,000 m’/d
Owner . usHn Wavand mnssuanssil Adn
No. Detail = Result Unit
6 CLEAR WATER TANK
6.1 Design criteria |
Operating Hour = 20 hr
Flow rate = 14,000 m>/d-phase
A'Detenrtiontimerequirement = |1.0 day |
Volume requirement = 14000x1
= 4,000.0 m’
t
6.2 Tank Dimension
No.of tank = 2 tank/phase
Tank Diameter = 20.05 m
B Tank Heigh = '8.44 m |
Free board = 10.50 m
Water depth = 7.94 m
Total volume = ?(3.14x20.05x20.05/4)x8.44
= 2,664.78 |m?/tank
Effective volume = (3.14x20.05x20.05/4)x7.94
= 2,506.91 m®/tank
Total Effective Volume = 2506.91x2
= 5013.82 m’
\OK > 4000 m3
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Project Water Treatment Plant

Capacity 4,000 m?®/d
Owner U3En Wiavasaunssnaassll 41in
No. Detail = Result Unit
7 SLUDGE THICKENER
7.1 Design criteria
Operating Hour = |20 hr
Flowrate = 88 ma/d-phase
o " = 88/20
= 4.4 m>/hr
SS in sludge from Sedimentation Tank = 115,000.0 mg/|
Surface Overflow Rate* = 10.60 m>/m?-hr
Weir loading rate* = |110.0 m®/m-d
Solid loading rate* = 125 kg/m*-h
Area required for SOR = 4.4/0.6
= |7.33 m?
Area required for SLR = (4.4x15000/1000)/2.5
= 126.0 m’
Select ; Area required = %26.0 m?
Reference * Water Treatment Plant Design, AWWA 1971
7.2 Tank Dimension ;
No.of tank = tank/phase
Top inside Width = 4.50 m
Top inside Length = 14.50 m
Total depth = 4.00 m
Free board = 10.40 m
Water depth = 3.60 m
Total volume = |4.5x4.5x4
= 81.00 m>/tank
Effective volume = 4.5x4.5x3.6
= 172.90 mg/tar\k
Tank Area = 4.5x4.5
= 12025 m?/tank
Total Effective Volume = 72.9%x2
= 1145.80 m?
Total Tank Area = 20.25x2
= 140.50 m’
0K > 26 m2
Check :
Surface Overflow Rate = 0.11 m>/m*-hr

0K < 0.6 m3/m2-hr

|
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Project

Water Treatment Plant

Capacity : 4,000 m’/d
Owner UM Wavanannssuanssd 4146
No. Detail = Result Unit
7 SLUDGE THICKENER
7.3 Weir
Weir loading rate = 110 m®/m-d
Outlet Gutter width = 10.30 |m.
Weir length required = 88/110
= 0.80 m.
Select ; Weir length = (4.5-(0.3x2))x4
= 115.6 m.
= OK>0.8m
0.30 3.90 10.30
< e s
0.30
\ i e £ o e £t £ £ £ b e o £ — Weir
S A
TN 7
L '
i ™ ¢
i N 1
I N I ;
1 i ',
3.90 : : 4.50
: :
1 4 i
] e 1
i s 1
L :
/ i
i, NS0
S
0.30 | W\
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Project

Water Treatment Plant

Capacity 4,000 m?/d
Owner U3H N avana1inssnaassn il Adn
No. Detail = Result Unit
8 SLUDGE DEWATERING SYSTEM
8.1 Sludge Generate
Operating Hour = |20 hr
Flowrate = 14,400 m3/d-phase
14400/20 '
= 220.0 m>/hr
Turbidity = 570 NTU
SS in Raw water = 1300 mg/I
Sludge from Jartest = 20 ml/I
Sludge Conc. = 15,000 mg/|
i ~ Sludge volume = 1(20x220x20)/1000
= 88.0 m*/d
Sludge Weight = 1(88x15000)/1000
= 11,320 kg/d
|
8.2 Dewatering Machine |
Select Volute dewatering machine model = MDS-412
Dewatering capacity = 60.00 Kg DS/hr/Unit
Unit of machine = 1.0 Unit
Dewatering period = 1320/60/1
= 122.0 hr/day/Unit
Sludge feed pump capacity = 6.00 m>/hr
Sludge conc. = 150 %
8.3 Polymer Feed System B B
Polymer required = 0.003 ke/kg DS
= |1320x0.003
= 13.96 kg/day
Polymer concentration = |0.1%
Capacity feed pump required = (3.96/1)x1000
= 13,960.00 I/d
= 180.00 I/hr
Select; Pump Capacity = 360.00 I/hr
\
8.4 Sludge Cake & Supernatent |
Sludge cake concentation = 1100,000.00 mg/l
Sludge cake flow rate = §(1320/100000000) x 1000
= 13.20 m3/d
Supernatent generate = 388—13.2
= 74.80 m>/d

Y~ L"LY
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Project Water Treatment Plant

Capacity 4,000 m°/d
Owner Ui avansunssuanssd 14a
No. Detail = Result Unit
9 CHEMICAL FEEDING SYSTEM
9.1 Design criteria
Operating Hour = |20 hr
Flowrate = 14,400 m°/d-phase
' = 4400/20
= 2200 m’/hr
9.2 PAC
Flowrate = 220 m?/hr
Operating Hour = 120 hr/d
Dosing Rate = |35 mg/! (ppm)
Chemical Required (100%) = (220x20x35)/1000
= 154.0 ke/d
Prepared from = 130% W/W
So ; Chemical for Prepared = '154/0.3
= 513.33 kg/d
Prepared to Concentrate = 10% solution
Total Solution for 1 day = (0.3x513.33)/0.1 )
= 1,539.99 I/d
Dosing Rate = 1539.99/20
' = 177.00 I/hr
|
Dosing Pump ;
No of pump (duty) =1 Set
over design factor = 2.0
Pump capacity = §2/77
= 1154.0 I/hr
Storage Tank ;
Tank Volume = ;10 m’
No. of Tank =1 tank
Total Tank Volume = ilO m>
- N Actual Storage tir:ne :“T(ﬂiOx1000)/1539.9‘9 -
= 16.49 day
9.3 Sodium Hypochlorite (Chlorine) ‘
Flowrate = 220 m>/hr
Operating Hour = §20 hr/d
- ‘Dosing Rate for Pre-Chlorine = @Q_ " ~|mg/l (ppm)
Dosing Rate for Post-Chlorine =3 mg/|l (ppm)
Prepared to Concentrate =

%10% solution , O.NJ1
AV
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Project

Water Treatment Plant

Capacity 4,000 m*/d
Owner U3 Liavananngsuanssd Ada
No. Detail = Result Unit
9 CHEMICAL FEEDING SYSTEM
Total Solution for 1 day = |(88x0.65)/0.1
= 572.0 I/d
For Pre-Chlorine = |(572x10)/(3+10)
= 1440.0 I/d
For Post-Chlorine = |(572x3)/(3+10)
= 132.0 I/d
Dosing Rate for Pre-Chiorine = 1440/20
= 22.0 I/hr
Dosing Rate for Post-Chlorine = |132/20
= 6.6 |/hr
a
Dosing Pump |
Pre-Chlorine ‘
No of pump (duty) = 1 Set
over design factor = 2.0
Pump capacity = (22x2
= 1440 I/hr
Post-Chlorine "
No of pump (duty) = 1 Set
over design factor = 2.0 -
Pump capacity = 6.6x2
= 132 I/hr
]
Storage Tank .
Tank Volume = 10 m>
No. of Tank =1 tank
Total Tank Volume = 10 m>
Actual Storage time = (10x1000)/572
= 174 day
|
9.4 A-Polymer
Flowrate = 1220 m>/hr
Operating Hour = 20 hr/d
Dosing Rate = ‘1 mg/l (ppm)
Prepared from = '100% W/W
Chemical Required (100%) = (220x1/1000)x20
= '4.40 kg/d
So ; Chemical for Prepared = 4.4x1
= 14.40 kg/d
Prepared to Concentrate = 0.1% solution _ [1 [/
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Project :  Water Treatment Plant

Capacity : 4,000 m°/d
Owner : uiEn Wavanavngsuasssidl 9dn
No. Detail = Result Unit
9 CHEMICAL FEEDING SYSTEM
Total Solution for 1 day = {(4.4x1)/0.001
= |4,400 I/d
Dosing Rate = 14400/20
= 1220 I/hr
Select ; Chemical Preparation Machine = 500 I/hr
Dosing Pump
No of pump (duty) = 1 Set
over design factor = 2.0
Pump capacity = 220x2
= 1440 I/hr
9.5 C-Polymer (For Sludge) _
Operating Hour = 122 hr/d
Chemical Required (100%) = 13.96 ke/d
Prepared from = 1100% W/W
So ; Chemical for Prepared = 3.96/1
= 3.96 kg/d
Prepared to Concentrate = 0.1% solution
Total Solution for 1 day 1(3.96x1)/0.001
- = 3,960 I/d
Dosing Rate = 3960/22 o
= 180 I/hr
Select ; Chemical Preparation Machine = 500 I/hr
Dosing Pump
No of pump (duty) =1 Set
over design factor = 15
Pump capacity = 180x1.5
= 1270 I/hr
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Project
Capacity
Owner

Zoe

— N

Wastewater Treatment Plant fianaaaivnssuaasail
3,200 m¥/d
U5 Wiavapamnssuanssil 146
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Project Wastewater Treatment Plant finnaca&1vnssuansail
Capacity : 3,200 m’/d
Owner U5 Lilavaesa1nnssuaassd A
No. Detail = Result Unit
Design Criteria
Influent
Flow rate < 13,200 m*/d
pH < 16.0-9.0
CoD < 1400 mg/I|
BOD < 1200 mg/|
TSS < |100 mg/|
Oil&Grease < |10 mg/I
TKN < |100 mg/|
TDS < 13,000 mg/I
Effluent
Flow rate < 3,200 m?/d
pH < 16.0-9.0
coD < 120 mg/!
BOD < |15 mg/I
TSS < |50 mg/!|
Oil&Grease < |5 mg/I
TKN < |35 mg/I
TDS < 13,000 mg/I
Site information
Elevation (above m.s.l.) = 1193.0 m
Mean temp (wastewater) = |35.0 °C
AN IMUNTL T UAITAQAULY IV AN LIAR TN 1T AULYTSYLYTUUAETEULLILR
YUEE UANAARINATINANIEIY 1
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Project Wastewater Treatment Plant finuaa&inssuanssiil
Capacity 3,200 m®/d
Owner 159 avana1mnssuanssil A6
No. Detail = Result Unit
1 INLET SUMP
1.1 Design criteria
Flow rate = 16,400 m3/day
Peak factor = 13.0
Flow rate (Peak) = |800 m3/hr
Sump volume required = |Qp/4z
Z is Number of Sump pump start per hours
Let:-Z = 4.0
Sump volume required = [50.0 m3
1.2 Tank dimension
No. of tank = {1.00
Width = |4.50 m
Length = |5.00 m
Total depth = |6.50 m
Free board = |3.63 m
Min water level = |0.50 m
Water depth = (237 m
Total volume = |146.25 m?/tank
Effective volume = |53.33 m®/tank
Total effective volume = |53.3 m>

9-2-6
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Project Wastewater Treatment Plant lauaa&1inssuansan il
Capacity 3,200 m3/d
Owner usEn Lavaea1unssuansa il e
No. Detail = Result Unit
2 pH ADJUSTMENT AND NUTRIENT ADDITION
2.1 Design criteria
Operating Hour = |24 hr
Flow rate = |3,200 m?/d
= |133.3 m3/hr
BOD influent (Sg) = 1200 mg/I
TKN influent = |100 mg/I
2.2 H,SO, addition system
H,S0, dosing rate required (100% operation) = |40.0 mg/I
H,S0, required (100% operation) = 1128.0 kg/d
Select; H,S0, (add 50%) = 164.0 kg/d
H,S0, has = |50%
So, H,S0, required = 1128.0 kg/d
specific gravity = |1.30
H,SO, solution volume = 198.5 Ipd
H,S0, feeding rate = |4.10 Iph
Storage period =17 days
H,S0O, storage tank volume = 1689.2 liters
Select H,S0, tank volume = 11,000.0 liters
2.3 NaOH addition system
NaOH dosing rate required(100% operation) = 140.00 mg/|
NaOH required(100% operation) = 1128.00 kg/d
Select; NaOH (add 50%) = 164.00 kg/d
NaOH has = |50%
So, NaOH required = |128.0 kg/d
specific gravity = |1.50
NaOH solution volume = 1853 Ipd
NaOH feeding rate = 3.6 Iph
Storage period = |7.000 days
NaOH storage tank volume = |597.33 liters
Select NaOH tank volume = 11,000 liters
2.4 Urea addition system
BOD; loading = 1640.0 kg/d
N required(100% operation) = 132 ke/d
N in wastewater = 1320 kg/d
Select; N (add 50%). = |16 kg/d
Urea has = |46% N
So, Urea required = 134.8 ke/d
Urea solution conc. = ]120,000 mg/l

9-2-1
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Project Wastewater Treatment Plant flauae &Wﬁﬂssuammﬁ

Capacity 3,200 m*/d

Owner usEn Wasaeaunssuaass il Ada

No. Detail = Result Unit
Urea solution volume = 10.29 m®/d

=121 Iph
Storage Period = 2.0 day
Urea storage tank volume = |579.7 liters
Select Urea tank volume = 11,000 liters
2.5 HyPO, addition system
BOD; loading = 1640 kg/d
P required(100% operation) = |6.4 kg/d
H;PO, has = 185% P
So, H3PO, required =175 kg/d
H3PO, specific gravity = |1.69
H;PO, volume = |4.5 Ipd
H3PO, feeding rate = |0.19 Iph
Storage period =17 days
H,PO, storage tank volume = |32 liters
Select H3PO4 storage tank volume = 1500 liters
2.6 Disinfection system

NaOCl dosing rate required = |5.0 mg/I
NaOCl required = |16.0 kg/d
NaOCl has = |10%
So, NaOCl required = 1160.0 kg/d
specific gravity = 1.165
NaOCl solution volume = 1137.3 Ipd
NaOCl feeding rate = |5.7 Iph
Storage period = 17.00 days
NaOCl storage tank volume = 1961.37 liters
Select NaOCl tank volume = 11,000 liters

9-2-8
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Project Wastewater Treatment Plant fiauaa&u nsTuanTsfl
Capacity : 3,200 m’/d
Owner U3t avandnnssnanssil A
No. Detail = Result Unit
3 EQUALIZING TANK
3.1 Design criteria
Operating Hour = |24 hr
Flow rate = 16,400 m*/d
= 1266.7 m>/hr
Detention time requirement = 124.0 hr
Volume tank requirement = 16,400.0 m’
3.2 Ponddimension
No. of tank = |1.0
Top inside Width 1 = (36.0 m
Top inside Width 2 = 136.0 m
Top inside Length 1 = |74.6 m
Top inside Length 2 = |80.1
Total depth = 16.00 m
Free board = |0.70 m
Water depth = |5.30 m
Side slope =11:1.5
Total volume = 19,754 m?/tank
Effective volume = 17,890 m’/tank
Total effective volume = 17,890 m>
Check
Detention time = 129.59 h
3.3  Mixing
Effective volume = 17,890 m*/tank
Mixing rate = 10.007 kw/m’
Mixer Capacity required = |51.3 lew
Select ; Mixer Capacity = |55.5 kw/tank

9-2-9
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Project :  Wastewater Treatment Plant ﬂﬂma(ﬂa’mmsuamﬁ'\ﬁ

Capacity  : 3,200 m®/d

Owner : U5 Wiavandrnssuansendl A1ia

No. Detail = Result Unit

— — S —— — - B — S R

4 SEQUENCING BATCH REACTOR o

\41 Q@w o BN ~
OperatmgHour - :’24 hr

o Flowrate = 13,200 ‘m/d
. BODinfluenty (So) =00 om0 ?
- poDeffluent(s) =15 med i
BOD; applied = 59 ke/d
* TKN influent (No) - = 100 ;mg/l !
| TkNeffluent(N) =35 - mg/l -
. Mls = 2,000 o mg/l ]
. MLSS/MILSs =08
. MLVsS = 1,700 g/l B
R = 015 o
L | Tankvolumerequlrement = 12,3216 m
L ﬁ—vn Check - T { - -
v = 174 o
; i
4.2 SBR function process I
) | No.ofbatch . o= 140 - VA@eEEhes/tank ]
; No.of aerationtank ;,.,_L,,:A 4.0 ~ tank Y
7_*7 _ ~ Total no. of batch - = 160 %batches R
| o =000 meatch
" Function ofSBRm cycle - B W;‘”__;'_ - t’ o
W‘ R 7_ ~ Filling aynd aeration penod =15 ir S
B : , Aeratlggﬁpenod ) - o= 15 ) hr - _ﬂ
T , ~ Settlement period = 5 m S
R _ Decantperiod {_?,131‘2_5,, I L1
N WV WW Idle period _‘ = 025 . e
| EqumpCapaCIty = 1333 ‘m¥/h |
| f  Decantdepth = 334% o
No. of tank = A __tank ) .
7 17.,,” - Top|n5|de Dlameter - ,: ‘120 m B ]
Totaldepth =60 m _ _
I Free board ‘ - = 07 i m ) i
L . Waterdepth =53 . om
- ~ Tankarea - i:.lli ‘mz/tanl< -

Totalvolume = 2,7%3 , m /tank

Effectlvevolume 1 F 599 ’ ) l7r4nv/r’ciz;\nk
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Project Wastewater Treatment Plant ﬁmuamammsuammﬁ
Capacity 3,200 m®/d
Owner 155 Wavanannnssuaased 41An
No. Detail = Result Unit
Total Effective volume = 12,396 “m3 \
X i = 1,700 mg/l
Vv = 12,39 m’
a0 o o= 3,200 _m’/day
s =5 o me/l :
Ky .= 005 d’
T o ecesgson
qe = 27.0 d
. Yobs N A A R
L dac S
3 B - - 06/(1+0.0527)
o Yob, = 0.255 i
o P o =11 ke/d |
L Py = 178 ke/d
:;" a Sludge excess(lVIass to be w#ai;teg) — fi Alﬁici[gasem I\A/jLSSV SS lostlngeﬁl&vjént ;ﬂ i
~ from aeration tank = 177.6-(30x3200/1000) -
A . [ Ut 2 ke/d _
i
T‘ 4§ Air re"gulreméﬁt_* - 7* ';_77 i 7 7‘;_“_“- j R « 4“4 _Aﬁ - A‘ j
E e S -/ R |
~ BODinfluent =200 om0
. ~ BoDefflent = 15 g/l —
~ TKNinfluent | =100 _me/l.
| . TKNefﬂuent i - = 35 - mg/l o
i ~ Oxygen reqmred - = Q(SO S)/(lOOO)/f 1.42 Px+4 57Q(No N) N
‘ - - - = 1607 ‘kgOZ/d V -
- - 35  kgO2/hr-tank
Determ!nevfthrét‘rSORusmg o - -
B =0 } |
) ,,((E_C,s,;n-CL),/C )(1 024)”0 oF = 0612 B
50 = 2,625.47 kg.0,/d
] - sF - = 12 I
So 0, requnred = 315056 I<g02/d
7 No. ofaeratlon tank = '40 tank
. ' No ofbatch - 40 “Bétches/tank
7 Total no. of batch = ;160 4
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Project

Capacity
Owner
No.

Wastewater Treatment Plant ianan&nnssuansail

3,200 m?/d
U510 Wiavananrnssuaasenll e
Detail

 Ozrequired

Aeration period

= 65.64

Result Unit
15 LI
s b
3,150.56/(16x(1.5¢1.5)
ikg.Oz/hr/tank
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Project Wastewater Treatment Plant TANAARIUNTTU ansandl
Capacity : 3,200 m?/d
Owner usEn Wiavanannssuaasail A1Aa
No. Detail = Result Unit
5 MONITORING SUMP
5.1 Design criteria
Flow rate = 360 m3/hr
= 16.0 m3/min
Detention time requirement = 4.0 min
Sump volume required = |24.0 m3
5.2 Tank dimension
No. of tank = |1.00
Width = |2.00 m
Length = |4.25 m
Total depth = |13.50 m
Free board = |0.50 m
Water depth = |3.00 m
Total volume = |29.75 m’>/tank
Effective volume = |25.50 m?/tank
Total effective volume = |25.50 m>
Check
Detention time =143 min
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Project Wastewater Treatment Plant fiauan&1unssnanssil
Capacity 3,200 m°/d
Owner 1590 asana1unssuanss1dl afia
No. Detail = Result Unit
6 HOLDING POND NO.1
6.1 Design criteria
Operating Hour = |24 hr
Flow rate = 16,400 m®/d
= |266.7 m>/hr
Detention time requirement = 124.0 hr
Volume tank requirement = 16,400.0 m’
6.2 Pond dimension
No. of pond = |1.0
Top inside Width = |45.5 m
Top inside Length = 165.1 m
Total depth = 6.0 m
Free board = [1.40 m
Water depth = 16.00 m
Side slope =11:15
Pond volume = 111,035 m°>/tank
Effective volume = 17,118 m?/tank
Total effective volume = 17,118 m>
Check
Detention time = 126.7 hr.
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Project Wastewater Treatment Plant ﬁﬂma‘(ﬂmuﬂimamﬁ'\ﬁ
Capacity 3,200 m*/d
Owner U5 avasaunssuaassll A1
No. Detail = Result Unit
7 EMERGENCY TANK
7.1 Design criteria
Operating Hour = |24 hr
Flow rate = 16,400 m*/d
= 1266.7 m’/hr
Detention time requirement = 124.0 hr
Volume tank requirement = 16,400.0 m3
7.2 Pond dimension
No. of pond = |1.0
Top inside Width 1 = 118.50 m
Top inside Width 2 = |20.40 m
Top inside Length 1 = 164.03 m
Top inside Length 2 = |64.18 m
Top inside Length 3 = |65.55 m
Total depth = 6.0 m
Free board = |1.40 m
Water depth = [4.60 m
Side slope = 11:1.5
Pond volume = |11,595 m’/tank
Effective volume = 17,722 m?>/tank
Total effective volume = 17,722 m’
Check
Detention time = 129.0 hr.
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Project Wastewater Treatment Plant fiauaaavinssuansail
Capacity 3,200 m*/d
Owner 1590 WHavansvnssuansanil Ain
No. Detail = Result Unit
8 SLUDGE THICKENER TANK
8.1 Design criteria
Total excess sludge = |82 kg DS/d
Total no. of batch = |16.0 batches
Excess period = 10.25 hr/tank
Excess time = 4.0 hr/d
Sludge Concentration = 12,000.0 mg/!
Sludge Flow rate = 10.2 m*/hr
Max. SS influent = 12,000.0 mg/!
Surface Overflow Rate = 10.50 m*/m*-hr
Area required for SOR = 120.40 m’
8.2 Tank Dimension
No.of tank =1
Top inside Width = [3.00 m
Top inside Length = 12.00 m
Total depth = 15.00 m
Free board = 10.80 m
Water depth = 4.2 m
Total volume = 180 m’/tank
Effective volume = |151 m’/tank
Tank Area = [36.0 m’/tank
Total Effective Volume = |151 m>
Total Tank Area = 136 m?
Check
Surface Overflow Rate = (0.28 m>/m>-hr
Actual Hydraulic retention time = 14.82 hr
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Project Wastewater Treatment Plant iaNan&111n371 ammﬁ
Capacity 3,200 m’/d
Owner 159w Liavanaunssuanssil 1A
No. Detail = Result Unit
9 SLUDGE HOLDING TANK
9.1 Design criteria
Excess Sludge = 182 kg/d
Sludge Concentration = |6,000.0 mg/l
Sludge Volume = [13.6 m?/d
Detention time requirement = |7.0 d
Volume tank requirement = 195.2 m?
9.2 Tank dimension
No. of tank = 11.00
Top inside Width = |7.50 m
Top inside Length = |19.50 m
Total depth = |5.00 m
Free board = 11.00 m
Water depth = |4.00 m
Total volume = |356.25 m’/tank
Effective volume = |285.00 m®/tank
Total effective volume = 1285.00 m?
Check
Detention time = [21.0 d
9.3 Air mixing
Air mixing rate = [30.0 |/m>-min
Air flow required = 8.6 m?®/min
Pressure required = |51 m
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Project Wastewater Treatment Plant ﬁﬂﬂﬂﬁ]&’\ﬁﬂ‘iiuaﬂﬁﬁ'}ﬁ
Capacity 3,200 m?/d
Owner U590 (favansvnssuanssl A
No. Detail = Result Unit
10 |SLUDGE DEWATERING SYSTEM
10.1 Design Criteria
Total excess sludge = |82 kg DS/d
Unit of machine = |1.0 Unit
Sludge Concentration = 16,000.0 mg/!
Sludge Flow rate = [3.00 m>/h
= |13.6 m?/d
10.2 Dewatering Machine
Select Volute dewatering machine model = |MDS-202
Select ; Sludge feed pump capacity = |3.00 m*/hr
Sludge conc. = 10.60 %
= |18.0 Kg DS/hr/Unit
Dewatering period
Base on density : Working hr = |5.00 hr/day/Unit
Select ; Working hr = |5.00 hr/day
10.3 Polymer Feed System
Polymer required = 10.01 kg/kg DS
= 181.6 x0.01
= 10.82 kg/day
Polymer concentration = 10.1%
Capacity feed pump required = {(0.82 /1) x 1000
= [816.00 I/d
= |164.00 I/hr
Select ; Pump Capacity = |213.00 I/hr
Polymer Holding Time = 11.00 day
Holding Tank Capacity = 1816.00 |
Select ; Tank Capacity = 11,000.00 I
10.4 Sludge Cake & Supernatent
Sludge cake concentation = {100,000 mg/l
Sludge cake flow rate = 10.82 m>/d
Supernatent generate = |12.78 m?/d
Supernatent pump capacity = |2.56 m3/h
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