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I. WWTP BRESEE

1.1 ClAHEg FEHEE (1/16)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name . C1 WWTP

(2) Land Area . Approximately XXXX ha
(3) Ground Level (Elevatior : + 4.50 m

(4) Inlet Pipe Invert Level : - 6.80 m

(5) Pipe Diameter : 1,500 mm

(6) Land Use : .

(7) Collection System D Combmed-Sustem
(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Yangon River

(10> Water Level at the Effluent Poir :

High water leve = 3.70 m
Low water leve. = — m
(11) Target Year : 2020 (F/S Stage)

2040 (M/P Stage)
1-2 Service Area and Design Population
(1) Service Area : 499 ha

(2) Design Population

Item Year 2020 Year 2040
Design Population | person - 178,000
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1.1 ClAEy REHEE (2/16)

1-3 Design Sewage Flow

(Year 2020)

Item m>/day m*/hr m*/min | m3/sec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow 0 0.0 0.00 0.000
(Year 2040)

Item m®/day m>/hr m*/min m°/sec
Maximum Daily Flow | 70,200 2,925.0 48.75 0.813
Maximum Hourly Flow| 102,900 | 4,287.5 71.46 1.191

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/l) (mg/l) (mg/l) | (mpNiem®) | (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent

A 4

Screen and Grit Chamber

v

Lift Pump Station

v

Primary Sedimentation | Raw sludge
Tank

7 |

Aeration Tank I! 5 = »| Mixed Sludge Tank

v Return sludgei , v

Final S(?I(_j;:lfntatlon - \'NJés'te_S'IE:dge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering

!
v v

Disposal site (Land Fill)

Effluent to the river and/or Reuse (Future)
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1.1 CluEy REHEE (3/16)

Design Criteria

ITEMS | UNIT Formula or Value Application
1 Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Awverage Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 1.5 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4  Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m®/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6 Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0

1-3




Iy —EHY T
TR T T A B A

FE6H FkE -k~ RE—77 BEE

241

2-2

F 1.1 ClAHEE REHEE 4/16)

CAPACITY CALCULATION
Grit Chamber
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql | m'/day 102,900
(Maximum Hourly Flow) Q2 m’/sec 1.191
Water Surface Load WSL |m’/m?/day 1,800
Required Surface Area RSA m’ Q1/WSL 57.17
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 0.9
Width Wi m Q2/(AVxHxBN) 1.10
Therefore| W2 m 1.1
Length L1 m RSA/(W2xBN) 12.99
Therefore| 12 m 13.0
Dimension (Width)] W m 1.1
(Jength)] L m L2 13.0
(Depth)] H m H 0.90
(Basin Number)| N basin 4
(Check)
Water Surface Load m’/m/day QI/(WxLxN) 1,799
Average Velocity m/sec  [Q2/(WxHxN) 0.301
Lift Pump Station
Item Sign |  Unit Calculation | FS | MP
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 71.46
Pump Unit -1 Number UNI1 unit  |including 1 stand-by 4
Discharge per Unit DU1 | m’/min |Q1/UNI 23.82
Pump Diameter(V=1.5-3.0m/s{ D1 mm 146x(DU1/1.5 ”‘*3.0)0'5 411 ~582
Therefore| D1 mm 500
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F 1.1 ClAHEE REHEZE (5/16)

2-3 Primary Sedimentation Tank

(1) Existing
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 20,000
(Maximum Daily Flow) Q2 m’/hr 8333
Basin Number BN basin 2
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m-  |QI/HL 400
A2 | m’/basin [A1/BN 200
Width W1 m 3.0m~4.0m, Max5.0m 73
Length L1 m A2/W1 27.40
Therefore| L2 m 27.4
Water Depth WD m 3.7
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 40.00
Therefore| WL2 | m/basin 40.0
Dimension (Width)| W m 7.3
(Depth)| D m 3.7
(Length)| L m 27.4
(Basin Number)| N basin 2
(Check)
Hydraulic Load HL |m’/m’/day|Q1/(NxWxL) 50.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.75
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 250.00

I-5



I vt T
L PRGBS T 7 T A ) FHEBE Kl kX —=T T K

F 1.1 ClAHELE REHEZE (6/16)

Continuing Primary Sedimentation Tank
(2) Proposed-1

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 25,400
(Maximum Daily Flow) Q2 m’/hr 1.058.3
Basin Number BN basin
Hydraulic Load HL |m’/m’/day 50.0
Required Surface Area Al m’ QI/HL 508
A2 | mbasin [A1/BN 85
Width Wi m 3.0m~4.0m, Max5.0m 3.5
Length L1 m A2/W1 24.19
Therefore| 1.2 m 24.0
Water Depth WD m 3.0
Overflow Weir Load OWL | m’/m/day 250
Required Weir Length WLI1 | m/basin [Q1/(BNxOWL) 16.93
Therefore| WL2 | m/basin 17.0
Dimension (Widthy; W m 3.5
(Depth)] D m 3.0
(Length)] L m 24.0
(Basin Number)| N basin 6
(Check)
Hydraulic Load HL [m’/m7/day|Q1/(NxWxL) 50.40
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.43
Overflow Weir Load OWL | m”/nvday [Q1/(NxWL2) 249.02

1-6



I~ —EJ T
Wall i S- 15/ =R VN Akl 5 T/ b FH6B Tk kv Z—T7 EEH
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Continuing Primary Sedimentation Tank
(3) Proposed-2

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 24,800
(Maximum Daily Flow) Q2 m’/hr 1.033.3
Basin Number BN basin 4
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m-  |QI/HL 496
A2 | m’/basin [A1/BN 124
Width W1 m 3.0m~4.0m, Max5.0m 58
Length L1 m A2/W1 21.38
Therefore| L2 m 21.5
Water Depth WD m 3.0
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 24.80
Therefore| WL2 | m/basin 25.0
Dimension (Width)| W m 5.8
(Depth)| D m 3.0
(Length)| L m 21.5
(Basin Number)| N basin 4
(Check)
Hydraulic Load HL |m’/m’/day|Q1/(NxWxL) 49.72
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.45
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 248.00
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2-4 Aeration Tank

(1) Existing
B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 m’/day 45.400
(Maximum Daily Flow) Q2 m’/hr 1.891.7
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 2
Required Volume per basin RV | m'/basin [Q2xRT/BN 5,675
Width W m 1-2H 18.6
Water Depth H m 4.0m~6.0m 4.1
Length L1 m RV/(WxH) 74.4
Therefore| 12 m 74.4
Dimension (Width)] W m 18.6
(Depth)| H m 4.1
(Length)| L m 74.4
(Basin Number)| N basin 2
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.0
BOD-SS load BSS; [keBODkgss/d(Q1+BODin)/(WxH=L*NxXa) 0.24
BOD;, :Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa :MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(a*S-BODin + b*SSin - cxHRT/24xXa) =
| | 4738
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.648
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
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Continuing Aeration Tank

(2) Proposed
B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Ql m’/day 24,800
(Maximum Daily Flow) Q2 m’/hr 1.033.3
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 2
Required Volume per basin RV | m'/basin [Q2xRT/BN 3,100
Width W m 1-2H 12.0
Water Depth H m 4.0m~6.0m 5.5
Length L1 m RV/(WxH) 47.0
Therefore| L2 m 48.2
Dimension (Width)] W m 12.0
(Depth)| H m 5.5
(Length)| L m 48.2
(Basin Number)| N basin 2
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.2
BOD-SS load BSS; [keBODkgss/d(Q1+BODin)/(WxHx*L*NxXa) 0.23
BOD;, :Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa :MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(axS-BODin + bxSSin - ¢xHRT/24%Xa) =
| | 4888
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.573
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank T T..T.5
Total Length of Tank | TL m 48.2
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 7.7
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 11.6
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 11.6
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 17.4
Total 48.3
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2-5 Final Sedimentation Tank

(1) Existing
Item Sign Unit Calculation F/S M/P
T}fpe - - Radial flow circular type
Design Sewage Flow Q1 m’/day 20,600
(Maximum Daily Flow) Q2 m’/hr 858.3
Basin Number BN basin 2
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m-  |QI/HL 824
A2 | m’/basin [A1/BN 412
Water Depth WD m 3.5
Diameter DI m  [(4xA2/3.14)"° 2291
Therefore| D2 m 229
Overflow Weir Load OWL | m’/m/day 150
Required Weir Length WL1 | m/basin [Q1/(BNxOWL) 68.67
Therefore | WL2 | m/basin 69.0
Dimension (Diameter)| D m D2 22.9
(Depth)| H m |WD 35
(Basin Number)] N basin |BN 2
(Check)
Hydraulic Load HL |m’/m7/day|4xQ1/(D"x3.14xN) 25.02
7)  |Retention(Settling) Time T hour D:XHXHXI\',-"'(4><Q2) 3.36
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 149.28
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F 1.1 ClAHEE REHESE (11/16)

Continuing Final Sedimentation Tank
(2) Proposed-1

Item Sign Unit Calculation F/S M/P
T}fpe - - Radial flow circular type
Design Sewage Flow Ql m’/day 24,800
(Maximum Daily Flow) Q2 m’/hr 1.033.3
Basin Number BN basin 2
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m-  |QI/HL 992
A2 | m’/basin [A1/BN 496
Water Depth WD m 4
Diameter DI m  [(4xA2/3.14)"° 25.14
Therefore| D2 m 25.5
Overflow Weir Load OWL | m’/m/day 150
Required Weir Length WL1 | m/basin [Q1/(BNxOWL) 82.67
Therefore | WL2 | m/basin 83.0
Dimension (Diameter)| D m D2 25.5
(Depth)| H m |WD 4.0
(Basin Number)] N basin |BN 2
(Check)
Hydraulic Load HL |m’/m7/day|4xQ1/(D"x3.14xN) 24.29
Retention(Settling) Time T hour D:XHXHXI\',-"'(4><Q2) 3.95
Overflow Weir Load OWL | m’/m/day [Q1/(NxWL2) 149.40
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Continuing Final Sedimentation Tank
(3) Proposed-2

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 24,800
(Maximum Daily Flow) Q2 m’/hr 1.033.3
Basin Number BN basin 4
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m-  |QI/HL 992
A2 | m’/basin [A1/BN 248
Width W1 m 3.0m~4.0m, Max5.0m 58
Length L1 m A2/W1 42.76
Therefore| L2 m 43.5
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 150
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 41.33
Therefore| WL2 | m/basin 41.5
Dimension (Width)| W m 5.8
(Depth)| D m 3.5
(Length)| L m 43.5
(Basin Number)| N basin 4
(Check)
Hydraulic Load HL |m’/m’/day|Q1/(NxWxL) 24.57
Retention(Settling) Time T hour |(NxWxDxL)/Q2 342
Overflow Weir Load OWL | m’/m/day [Q1/(NxWL2) 149.40
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2-6 Disinfection Channel

(1) Proposed
l Item Sign Unit Calculation F/S MP |
Type - - Chlorination
Design Sewage Flow Q1 m’/day 70,200
(Maximum Daily Flow) Q2 m’/min 48.75
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m’ Q2xRT 731
Width of channel W m 2.5
Depth of channel H m 2.0
Pass Number PN pass 6
Length of channel L1 m/pass [RV/(WxHxPN) 24.4
Therefore| 1.2 m/pass 24.5
Dimension (Width)] W m 2.5
(Depth)| H m 2.0
(Length)] L m/pass 24.5
(Pass Number)] N pass 6
(Check)
Retention(Chlorination) Time] RT min  [(WxHxLxPN)/Q2 15.1
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Sludge Thickening Tank
l Item Sign Unit Calculation [ F/S | MP |
Type - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day |Refer to Mass Balance Cal. 12.32
Generated Sludge Volume GSV | m’/day |Refer to Mass Balance Cal. 1,503
Solid Matter Load SML |kg/m*/day 75
Required Surface Area SA m° (GSx10%)/SML 164.3
Water Depth H m 4.1
Basin Number BN basin 2
Required Tank Diameter D1 m  |(SAx4/(3.14xBN))** 10.23
Therefore| TD2 m 10.5
Dimension (Diameter)] D m/basin 10.5
(Depth)] H m 4.1
(Basin Number)| BN basin 2
(Check)
Solid Matter Load SML |kg/m”/day|GSx10%/(3.14xD*/4)xBN 71.2
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 11.3
Sludge Dewatering
Item Sign [  Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 11.201
Unit Number UN Unit 4
Operating Day OD |day(/week)| 5.0
Operating Time oT hr/day 10.0
Required Dewatering Capacit] DC | kg/hr/unit|TSx10"x7/(OD*OTxUN) 392.0
Solids Loading Qi [ke-dshr/el0q 3.0
Screnn Diameter SD1 mm 100x(DC/Qy00)(1/2.2) 916.0
Therefore| SD2 mm 800
Dimension (unit)] UN Unit 4
(Screen Diameter)] SD mm 800
(Check)
Dewatering Capacity DC | kg/hr/unit |(SD/100)"2.2%Q 400 291.0
Operating Time OT | hour/day [TSx10°/(DCx(UN-1))*(7/OT 13.5
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Marterial Balance Calculation (Primary and Secondary Sedimentation Tank < Thickening Tank = Mechanical Dewatering)

Table-1 Input Data
1. Calculation Manner

1:Premise that the quality of supernatants are same lavel removed with inlet sewage

| 1‘
2 Premise that the entire

ar UMM QOCess

2[1:Toral Removal Ratio 2:Outlet Water ty(mput lord)

5013

(mg 1)

100{Sludge generation ratio

1]1:Consideration of Solid Matter Only 2-Consideration of Converting of Solved BOD (input 1or2)
removal S5(6)

T2=Q2"52=(a"Syan=b"51.c"8"XA)"QL/10"6" " (Excess sludge generation formula)
aComvarting atic of solved BODngMLES nygBOD)
eComeming rato of 55 (mgh L35 mgis)
e-Shdpe mdoction ratio camed by endopancos mopinaton of acsvaed sladge(Ldny)
SaceSolved BOD qualityat indet to reactor

XAMLSS concntrationimg
Hvicm b mtantion SmeEad
Table 2 Basic Conditions
[ ! Chemical Conditions r Dewatering _|
“let flow : QU(m3 D) 0200 *Prmany e motstore ratio : Wi() rtank - AN 90.0] *Chemucal dosage - A50%) 1.0
“inlet quality : S0(me 1) 180f 3 “Recoveryratio in shudge thackener : A3C%) $0.0] "Chemical dissolve concentration : AS(%) .2
- Tosal eemoval ratio s ALY =|_~Thickened dudge moisture rato . Wits) h Cratio i ing - A0 250 |
*Efluant quality: Sime ) 30.0] *Dewatersd sludee moisture ratio : W) £0.0) |
*Studge generation ratio per removal §5 : S%) 100.0
Table-3 Material Balance Calculation
[ 1] 2 3 A f| il hl g ) 10 1l 12 5.1
Qmi da) 702 717 281 7.224 | 20.202] | m' 55 610 5 551 1503 70,147
TieDS dawt 12638 1442 7.214 7214 5.108 2.106| !!.ﬂ 12321 0.111 11,301 10.641 0.560 1.792 1.895
Simel 201 15 101 3 20 000 L3 2 183 2 1 1191 lgj
X To00 1142l '?‘Qﬂ 511 0.4 167 | 23 Qn‘%‘ g's%i §42 44 142 15
Ei 1 Material B Model
(0 Inled) (1:Inlet to Primacy Tark) (3:Inlet to Secondary Tank) (3:0nstlet from Secondary Tanl  (5-1:E Sluent-1)
QN m3D) Qi(m3D) *Q3(m3D) ‘QB(miD) *Q-1(m3 D)
“To"DS Dy “TIe'DS/ Dy *T3("DSD) ‘TN DSD) ‘TGI8 DY
S50(mel) 51(me'1) Primary Sed: *$3(me ) Secondary Tank :S5(mel) 55 1(me1) * Outlet
Tank
v v
(2 Primary Sludge) E (4:Excess Shodge) (& Waser for Chemscal)
‘QAmiD) ! ! "Qim3D) "B m3D)
TAHCDED) v s JR R | “T4DSD) "T8(eDs Dy
52 owl) ! “S4(mel) "S8(mel)
(12:Toul Sypematant) Thickening Tank JEThickensd Sloden) ..., Chemical Dosage | (3:Sludee nith Chemical)___ | Dewatering SStedee Gl [ Cany Our,
QI miD) “Q6(miD) “Q(miD) Qi miD)
“T12("DSD) “Té" D5 D) “TS("DSD) “TIN-DSD)
51X mgl) 56(mgl) *5%(mgl) *S(mpl)
(7:Thickener Supernatant) (11:Dewatering Supermanant)
*QI(miD) QI m3D)
“THeDYDy “THDS D)
*$7(mel) *$11(mgl)
Calculation Formula
“Ql=inpus Data "Qi=Q102 “O6=T4* 100 (100-W3) Q=508 "QL2=Q7=011
“TO=Q0"S 0"10(-6) TS {100-A2)100 “To=(T2-T4"A3/100 *To=T6+T8 “TIZ=T7=T1l
*S0=input Data “§3=T3*106' Q3 *§6m106*(100-W 3) 100 ~55=T9*10'6 Q8 “$11=T11*10"6:Q11
""""""""""""""" QUImQISTTII00 (TSHTHTIH  -Q=QQ-Q6  QIeTOCW0Qaws) T
*T4={(T1.T5)*51100}-T2 “T=(T2+T4-T6 *TI0=T"A4'100
*54=10" 6% 100-W2Y100 *ST=T10'607 *S10=10° 6" (100- WY 100
""""""""" BT o X o
*T5=Q35T 106 ~T8=08"58 106 ~T1=T%.T10
*§5=6t "S8=10r4"AS *511=T11"10"6Q11

RN T

#
A=A A2

£

Wty B 7 £ A,

d:

2

FIH

I <Ll AN - O

~
<>

Ly
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Material Balance Sheet

1.1 ClAEE FEHEE (16/16)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:Outlet from Secondary Tan 5-1:Effluent-1
QO(m3/D) 70,200) Q1(m3/D) 71,705 Q3(m3/D) 71,224] Q5(m3/D) 70,202] Q5-1(m3/D) 70,147
TO(t- DS/D) 12.636) Ti(t-DS/D) 14.428 T3(t-DS/D) 7.214 T5(t- DS/D) 2.106 T5-1(t- DS/D) 1,995
SO(mg/l ) 180 S1(mg/l) 201 S3(mg/l) 101 S5( mg/l ) 30] S5-1( mg/l ) 30|
X1 (%) 114.2 X3 (%) 57.1] X5 (%) 16.7] X5-1 (%) 15.8|
Primary Sedimentation Secondary Tank - Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 55
Q2(m3/D) 481 Q4(m3/D) 1,022 T8(t- DS/D) 0.111
T2(t-DS/D) 7.214 T4(t-DS/D) 5.108] S8(mg/l ) 2,000}
S2(mg/l) 15,000 s4(mg/l) 5,000 X8 (%) 0.9)
X2 (%) 57.1 X4 (%) 40.4]
12:Total Supernatants ¥
Q12(m3/D) 1,505 * Sludge to Thickener
T12(t-DS/D) 1.792| Q(m3/D) 1,503 Thickening Tank Chemical Dosage N Dewatering
s12(mg/l) 1,191} T(t-DS/D) 12.322) - Carry Out_
X12 (%) 14.2f S(mg/l) 8,201 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 554 Q9(m3/D) 610 10:Sludge Cake
T6(t- DS/D) 11.090) T9(t- DS/D) 11.201] Q10(m3/D) 53
S6( mg/l) 20,000 S9( mg/l ) 18,364 T10(t- DS/D) 10.641
X6 (%) 87.8| X9 (%) 88.6] $10( mg/l ) 200,000
X10 (%) 84.2
7:Thickener Supernatant 11:Dewatering Supernatant
Q7(m3/D) 948 Q11(m3/D) 557]
T7(t-DS/D) 1.232 T11(t-DS/D) 0.560}
S7(mg/l) 1,300 S11(mg/l ) 1,006
X7 (%) 9.8 X11 (%) 4.4]
LEGEND

Q:Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S:Solid Concentration : (mg/l)

X:Ratio for Inlet Solid : (%)

Water
Sludge
Supernatant
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# 1.2 C24E1 usE REFEZE (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name . C2+E1 WWTP

(2) Land Area . Approximately XXXX ha
(3) Ground Level (Elevatio : + 4.00 m (Plan)

(4) Inlet Pipe Invert Level : - 15.82 m

(5) Pipe Diameter : 3,200 mm

(6) Land Use : —

(7) Collection System . Combined-System Separate Syster)
(8) Treatment Process . Conventional Activated Sludge Process
(9) Effluent Point : Ngamoeyeik Creek

(10) Water Level at the Effluent Poir :
High water leve = 3.70 m
Low water leve — m

(11) Target Year . 2020 (F/S Stage)
2040 (M/P Stage)

1-2 Service Area and Design Population
(1) Service Area : 11,286 ha

(2) Design Population

Item Year 2020 Year 2040
Design Population [ person - 1,902,000
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# 1.2 C2+E1 ALEig BEFHEE (2/11)

1-3 Design Sewage Flow

(Year 2020)

Item m>/day m*/hr m*/min | m®sec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow 0 0.0 0.00 0.000
(Year 2040)

Item m’/day m°/hr m*/min m’/sec
Maximum Daily Flow | 744,000 | 31,000.0 516.67 8.611
Maximum Hourly Flow| 1,116,000 | 46,500.0 775.00 12.917

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/l) (mg/1) (mg/l) | (MPN/em®) | (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent |

\ 4

Screen and Grit Chamber
v
Lift Pump Station
v
Primary Sedimentation | Raw sludge
Tank .
v |
Aeration Tank |l 5 Ll Mixed Sludge Tank
. |
v  Return sludgel . v
Final Sedimentation I . . .
I
Tank Wasts Slﬁdge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering
1
v v
. Disposal site (Land Fill)
Effluent to the river andlor Reuse (Future)
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#FI1.2 Co+E1L#EE AEHEE (3/11)
1.6  Design Criteria
ITEMS | UNIT Formula or Value Application
1 Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Awverage Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 1.5 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4  Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m®/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6 Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0
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# 1.2 C2+E1 ALEE REHEE @/11)

2 CAPACITY CALCULATION

2-1 Grit Chamber

Item Sign Unit Calculation E/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q! | m'/day 1,116,000
(Maximum Hourly Flow) Q2 m’/sec 12.917
Water Surface Load WSL m".-’m:.:’day 1,800
Required Surface Area RSA m” QI/WSL 620.00
Basin Number BN basin 16
Average Velocity AV m/sec 0.3
Depth H m 1
Width W1 m Q2/(AVxHx*BN) 2.69
Therefore| W2 m 3.0
Length L1 m RSA/(W2xBN) 12.92
Therefore| 12 m 13.0
Dimension (Width)] W m 3.0
(Length)| L m L2 13.0
(Depth)] H m H 1.0
(Basin Number)| N basin 16
(Check) i
Water Surface Load m’/m/day|Q1/(WxL xN) 1,788
Average Velocity m/sec  |Q2/(WxHxN) 0.269

2-2 Lift Pump Station

Item Sign | Unit Calculation | FS | MP

Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Ql m’/min |Peak Flow/4Nos 193.75
Pump Unit -1 Number UN1 unit 2
Discharge per Unit DU1 [ m’/min |1/10xQl 19.38
Pump Diameter(V=1.5-3.0ms| DI mm__[146x(DU1/1.5~3.0)"° 371 ~525

Therefore| DI mm 450
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 [ m”/min |2/10xQl 38.75
Pump Diameter(V=1.5-3.0m/s{ D2 mm  |146x(DU2/1.5~3.0)"" 525 ~742

Therefore| D2 mm 600
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 [ m”/min [4/10xQl 77.50
Pump Diameter(V=1.5~3.0m/s{ D3 mm |146x(DU3/1.5 “*3‘0)0'5 742 EEEEE

Therefore| D3 mm 900

1-20
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# 1.2 C2+E1 ALEiE REHEE (5/11)

2-3 Primary Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow QI m’/day 744,000
(Maximum Daily Flow) Q2 m’/hr 31,000.0
Basin Number BN basin 64
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m” QI/HL 14.880
A2 | m“/basin [A1/BN 233
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 46.50
Therefore| L2 m 47.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 46.50
Therefore| WL2 | m/basin 47.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m Two-story Sedimentation T an 47.0
Upper Tank 18.8
Lower Tank 28.2
(Basin Number)| N basin 64
(Check)
Hydraulic Load HL |m’/m”/day[Q1/(NxWxL) 4947
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.70
Overflow Weir Load OWL | m*m/day [Q1/(NxWL2) 24734

I1-21
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2-4 Aeration Tank

B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow QI m’/day 744,000
(Maximum Daily Flow) Q2 m’/hr 31,000.0
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 32
Required Volume per basin RV | m’/basin [Q2xRT/BN 5,813
Width W m 1-2H 10.5
Water Depth H m Deep Aeration Tank 10.0
Length L1 m RV/(WxH) 55.4
Therefore| 12 m 56.0
Dimension (Width)] W m 10.5
(Depth)| H m 10.0
(Length)| L m 56.0
(Basin Number)| N basin 32
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.1
BOD-SS load BSS; [keBODkgss'd(Q1BODin)/(W<H~L<N~Xa) 0.24
BOD;, : Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa : MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(a*S-BODin + b*SSin - cxHRT/24xXa) =
| | 4805
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4614
Water Temperature 20C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank T T..T.5
Total Length of Tank | TL m 56.0
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 9.0
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 13.4
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 13.4
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 20.2
Total 56.0

1-22
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# 1.2 C2+E1 ALEiE REHESE (7/11)

2-5 Final Sedimentation Tank

i Item Sign Unit Calcu_lation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 744,000
(Maximum Daily Flow) Q2 m’ /hr 31,000.0
Basin Number BN basin 64
Hydraulic Load HL msfngday 25.0
Required Surface Area Al m” QI/HL 29,760
A2 | m’basin [A1/BN 465
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 93.00
Therefore| 12 m 93.0
Water Depth WD m 3.5
Overflow Weir Load OWL ms.-’mr"day 150
Required Weir Length WLI1 | m/basin |Q1/(BNxOWL) 77.50
Therefore| WL2 | m/basin 78.0
Dimension (Width)| W m 5.0
(Depth)| D m 3.5
(Length)| L m Two-story Sedimentation T an| 93.0
Upper Tank 37.2
Lower Tank 55.8
(Basin Number)| N basin 64
(Check)
Hydraulic Load HL |m’/m~/day|[Q1/(NxWxL) 25.00
Retention(Settling) Time T hour [(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL msx’mfday QI/(NxWL2) 149.04

1-23
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2-6 Disinfection Channel
l Item Sign Unit Calculation F/S MP |
Type - Chlorination
Design Sewage Flow Q1 m’/day 744,000
(Maximum Daily Flow) Q2 m’/min 516.7
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m’ Q2xRT 7,750
Width of channel \\Y m 2.0
Depth of channel H m 3.0
Pass Number PN pass 32
Length of channel L1 m/pass [RV/(WxHxPN) 40.4
Therefore| 1.2 m/pass 41.0
Dimension (Width)] W m 2.0
(Depth)| H m 3.0
(Length)] L m/pass 41.0
(Pass Number)] N pass 32
(Check)
Retention(Chlorination) Time] RT min  [(WxHxLxPN)/Q2 15.2
2-7 Sludge Thickening Tank
Item Sign | Unit Calculation [ FS | MP
Type - - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day [Refer to Mass Balance Cal. 138.68
Generated Sludge Volume GSV | m’/day |Refer to Mass Balance Cal. 17.464
Solid Matter Load SML |kg/m”/day 75
Required Surface Area SA m~ [(GSx10°)/SML 1849.1
Water Depth H m 4.0
Basin Number BN basin 16
Required Tank Diameter D1 m (SAx4/(3.14 ><E.1\'))°'5 12.13
Therefore| TD2 m 12.5
Dimension (Diameter)] D m/basin 12.5
(Depth)] H m 4.0
(Basin Number)| BN basin 16
(Check)
Solid Matter Load SML |kg/m”/day|GSx10%/(3.14xD*/4)xBN 70.7
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 10.8
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2-8 Sludge Dewatering

0 Item Sign | Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 126.062
Unit Number UN Unit 24
Operating Time oT hr/day 24.0
Required Dewatering Capacity| DC | kg/hr/unit [TSx10°/(OT*UN) 218.9
Solids Loading Quoo [ke-ds/hr/10( 3.0
Screen Diameter SD1 mm 100x(DC/Q100)(1/2.2) 702.8
Therefore| SD2 mm 800
Dimension (unit)| UN Unit 24
(Screen Diameter)| SD mm 800
(Check)
Dewatering Capacity DC [ kg/hr/unit |(SD/100)"2.2%Q1q0 291.0
Operating Time OT | hour/day |TSx10°/(DCx(UN-1)) 18.0

1-25
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Material Balance Calculation (Primary and $ dary Sedi

FI1.2

Tank + Thickening Tank ~ Meck

| Dewatering)

Table-1 Input Data
1. Caloulation Manmer

|_'I

1:Premise that the quality of supernatants

are same level removed with inlet sewage I
Precnise chat the entire an

7 Selecton of Treatment Eficiency

s0lca

1]1:Total Removal Ratio 2:0utlst Water by

tlord)

ncasofl:inpudaa
caseof 2 mput data

| (me D

[3. Excess Sludze

1]1:Consideration of Selid Matter Only 2:Censideration of Converting of Solved BOD (input lor2)

10_0]51m¢ eneration ratio per removal 55%.}
] T2=Q27S2=(a" Saep b $1-0 8" XA QU0 " * (Excess dudge reneradon formula)

C2+E1 4LHE REHEE (10/11)

N a:Cormvarting mtio of soived BODrgMLSS mgB0D)
b:Comuenting raso of 55 (mgh L5 5 mgl5)
S hdge 4 Ak mapination of acivated aludpel L day)
SacecSelved BOD qualitvat ilet to raactor
HAMLSES conoertrationimg )
8- Hdran e sesntion tmelda)
Table-2 Basic Conditions
W e Chemical Conditions for Devawdng _|
“Inlet flow: Q(m3 D) 90.0] *Chemucal dosage - A00%:) 1.0
“Inlet quality: SO(me 1) $0.0] “Chemical dissolve concentration : AS(%) 0.2
| Total removal ratio : ALCS) . i W3 vervatio in devatenng 40 950
“Effluent qualiev: Sme 1) -] “Dewatered shudee moisture ratio : W4*s) $0.0
*Sludge generation rao per removal 55 : $i(%) 100.0]
Table-3 Material Balance Calculation
0 1 2| 3| 4 3 4| | 4l 9| 10] 1l 121 5.1
|3 dav) 744 761489 513 756,353 12,27 744,025 6241 11.22) 624 6965 3 2&{ 174 743401
T(1° DS dah 133920 154.081 T7.046 TT.046 61,67 13409 124814 13568 1.248 126.062 119739 6303 20.171 14.161
(S(mg 1) 1 20 15 102 [ 21 "ngmi 123 2 18 :gl 200000 12@{ 153 21
X 1007 1 1151 313 33| £ 115 932 10.4) 0 841 894 47 151 106
Figure-1 Material Balance Model
(Clned) (1:Inlet to Primasy Tark) (3Inlet to Secondary Tank) (5:Outlet from Secondary Tanl  (S1:Effluent-1)
QX miD) “QUm3D) “QG(miD) *QB(m3D) Q-1 miD)
*To DS D) T DS D) *T3('DSD) *T5(DSD) *T510°D8 Dy
*SO(mel) *Sl(mel) P:iman'fl_;'k *$3(mel) 5 darv Tank *$5(mel) *§5.1(me1)
a
v I
(2 Primary Sludge) $ (4Excess Studge) (8 Water for Cherical)
“QXmiD) 1 }Qim3D) *Q8(miD)
TUCDSDY v s pemmmmsmemmemmsennaat THrDSD) T8 D)
S omel) ' “$4(mel) *S8(mel)
H
(12:Totl Supematant) Thickening Tank (6 Thickened Slodge) _ Chemical Dosage _ (5:Shudee with Chemicald _ _ | Dewatening L (10ShodeeCakey N _caﬂ}‘ Out
*QIXmiD) “Q8(m3iD) G miD) QI miD)
*T12DSD) “T6("DS D) *To(rDSD) *TI0("DS D)
*S1Xmgl) *S6(mgl) S mgl) *$10(mgl)
(7:Thickener Supernatant) (11:Devatering Supernatant)
*Qi(miD) *QUI(miD)
‘THDSD) “THDSD)
*57(megl) “511(mg1)
Calculation Formula
*Q=Incut Data "Q3=01.02 *QE=T4* 100 (100-W3) “Q5=0&-08 “QL2=07-011 *Q5-1=05-08
“TO=Q0"50"10°(-6) *T3=T1*(100-A2V100 "Té=(T2-T4" AV 100 *To=Tt-T8 TI2=T7+T11 TS
*50=input Data $3=T3"06Q3 *56=10"6"(100-W 3) 100 *So=To"10°6Q9 *$11=T11°10°6\Q11
“QI=Q0-Q13 *Q4=T4*100/(100-W2) ~QT=(Q2-Q4)-Qf ~QI0=T10" 100/ (100-W4)
"TI=T0~T13 *T4={(T1-TH*50100}-T2 *TH(T2+T4)-T6 “TI=TH* 44100
*SI=T1"10°6'Ql “S4=10" 6% 100-W2V 100 *ST=TT10607 *S10=10"6(100-W 100

Q=TI TN
“TITITS
*52=10°6*(100-W1)100

QTS H
“T5=T1%(100-A1)100
*§5=T5*10°6Q5

"58=104=A5

e T

*Tl=T5.T10
“S11=T11*10"6/Q11

RN T

E=
A=A

£

GHEH A T £ 7 7,
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Material Balance Sheet

#1.2

C2+E1 JLEE REHEE (11/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:Outlet from Secondary Tanl 5-1:Effluent-1
QO(m3/D) 744,000| Q1(m3/D) 761,489 Q3(m3/D) 756,353] Q5(m3/D) 744,025| Q5-1(m3/D ) 743,401
TO(t-DS/D) 133.920 T1(t-DS/D) 154.091] T3(t-DS/D) 77.046 T5(t-DS/D) 15.409 T5-1(t-DS/D) 14.161
S0(mg/l) 180 S1(mg/l) 202| S3(mg/l) 102 S5(mg/l) 21 $5-1(mg/l ) 21
X1 (%) 115.1 X3 (%) 575 X5 (%) 115 X5-1 (%) 10.6
Primary Sedimentation Secondary Tank - Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 624
Q2(m3/D) 5136 Q4(m3/D) 12,327] T8(t-DS/D) 1.248
T2(t-DS/D) 77.046 T4(t-DS/D) 61.637 S8( mg/l ) 2,000
S2(mg/l) 15,000 S4(mg/l) 5,000 X8 (%) 0.9
X2 (%) 57.5 X4 (%) 46.0
12:Total Supernatants
Q12(m3/D) 17,489) * Sludge to Thickener
T12(t-DS/D) 20.171] Q(m3/D) 17,464 Thickening Tank Chemical Dosage R Dewatering
S12(mg/l) 1,153 T(t-DS/D) 138.682 + Carry Out,
X12 (%) 15.1] S(mg/l) 7,941 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 6,241 Q9(m3/D) 6,865 10:Sludge Cake
T6(t-DS/D) 124.814| T9(t-DS/D) 126.062] Q10(m3/D) 599
S6(mg/l) 20,000 S9( mg/l) 18,364 T10(t-DS/D) 119.759)
X6 (%) 93.2 X9 (%) 94.1 S10(mg/l ) 200,000
X10 (%) 89.4
7:Thickener 11:Dewatering Supernatant
Q7(m3/D) 11,223 Q11(m3/D) 6,266
T7(t-DS/D) 13.868 T11(t-DS/D) 6.303
S7(mgll) 1,236) S11(mg/l) 1,008
X7 (%) 10.4 X11 (%) 4.7
LEGEND

Q:Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S:Solid Concentration : (mg/l)

X : Ratio for Inlet Solid : (%)

Water
Sludge
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# 1.3 WlAAHEE REHEE (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name W1 WWTP

(2) Land Area Approximately

(3) Ground Level (Elevatio : + 4.10

(4) Inlet Pipe Invert Level : - 7.60

(5) Pipe Diameter 2,000 mm
(6) Land Use —

(7) Collection System Combined-System

(8) Treatment Process
(9) Effluent Point
(10) Water Level at the Effluent Poi

High water leve
Low water leve

(11) Target Year

Hlaing River

r .

3.70 m

- m

2020 (F/S Stage)
2040 (M/P Stage)

1-2 Service Area and Design Population

XXXX

ha

m (Plan)

Separate Syster)

Conventional Activated Sludge Process

(1) Service Area . 1,654 ha
(2) Design Population
Item Year 2020 Year 2040
Design Population [ person - 483,300

1-28
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1-3 Design Sewage Flow

(Year 2020)

Item m>/day m°/hr m>/min m>/sec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow| 0 0.0 0.00 0.000
(Year 2040)

Item m>/day m°/hr m>/min m>/sec
Maximum Daily Flow | 184,000 | 7,666.7 127.78 2.130
Maximum Hourly Flow| 276,000 | 11,500.0 | 191.67 3.194

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/1) (mg/1) (mg/l) | (vpNiem®) | (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent |

\ 4

Screen and Grit Chamber
v
Lift Pump Station
v
Primary Sedimentation | Raw sludge
Tank .
{ 1
Aeration Tank Il 5 ~»|  Mixed Sludge Tank
) 1
v  Return sludgel , v
Final Sedimentation " . . .
T Gravity Thickener
Tank Waste Sludge VI
v v
Disinfection Channel Sludge Dewatering
1
v v
. Disposal site (Land Fill)
Effluent to the river and/or Reuse (Future)
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1.6 Design Criteria

ITEMS | UNIT Formula or Value Application
1  Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Average Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 15 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4 Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*m%/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m*/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6  Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0
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CAPACITY CALCULATION
Grit Chamber
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 276,000
(Maximum Hourly Flow) Q2 m’/sec 3.194
Water Surface Load WSL |m’/m7/day 1,800
Required Surface Area RSA m°  [QI/WSL 153.33
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 1
Width w1 m  |Q2/(AVxHxBN) 2.66
Therefore| W2 m 3.0
Length L1 m RSA/(W2xBN) 12.78
Therefore| 12 m 12.5
Dimension (Width)] W m 3.0
(Length)|] L m L2 12.5
(Depth)|] H m H 1.0
(Basin Number)| N basin 4
(Check)
Water Surface Load m’/m7/day|Q1/(WxLxN) 1,840
Average Velocity m/sec  [Q2/(WxHxN) 0.266
Lift Pump Station
Item Sign Unit Calculation F/S M/P
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Ql m’/min |Peak Flow 191.67
Pump Unit -1 Number UNI1 unit 2
Discharge per Unit DU1 | m’/min [1/10xQl 19.17
Pump Diameter(V=1.5~3.0m/s{ DI mm 146x(DU1/1.5 ”‘*3.0)0'5 369 ~3522
Therefore| D1 mm 450
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m’/min |2/10xQl 38.33
Pump Diameter(V=1.5~3.0m/s{ D2 mm  |146x(DU2/1.5~3.0)"" 522 ~738
Therefore| D2 mm 600
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m’/min [4/10xQl 76.67
Pump Diameter(V=1.5~3.0m/s{ D3 mm  [146x(DU3/1.5~3.0)"" 738 ####H#
Therefore| D3 mm 800
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2-3 Primary Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 184,000
(Maximum Daily Flow) Q2 m’/hr 7,666.7
Basin Number BN basin 12
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m” QI/HL 3.680
A2 | m“/basin [A1/BN 307
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 61.33
Therefore| L2 m 62.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 61.33
Therefore| WL2 | m/basin 62.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m Two-story Sedimentation T an 62.0
Upper Tank 24.8
Lower Tank 37.2
(Basin Number)| N basin 12
(Check)
Hydraulic Load HL |m’/m”/day[Q1/(NxWxL) 49.46
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.70
Overflow Weir Load OWL | m*m/day [Q1/(NxWL2) 24731
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2-4 Aeration Tank

B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 m’/day 184,000
(Maximum Daily Flow) Q2 m’/hr 7,666.7
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 6
Required Volume per basin RV | m’/basin [Q2xRT/BN 7.667
Width W m 1-2H 10.5
Water Depth H m Deep Aeration Tank 10.0
Length L1 m RV/(WxH) 73.0
Therefore| L2 m 73.0
Dimension (Width)] W m 10.5
(Depth)| H m 10.0
(Length)| L m 73.0
(Basin Number)| N basin 6
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.0
BOD-SS load BSS; [keBODkgss'd(Q1BODin)/(W<H~L<N~Xa) 0.24
BOD;, : Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa : MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(axS-BODin + bxSSin - ¢xHRT/24%Xa) =
| | 4738
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.648
Water Temperature 20C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank T T..T.5
Total Length of Tank | TL m 73.0
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 11.7
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 17.5
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 17.5
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 26.3
Total 73.0
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2-5 Final Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 184,000
(Maximum Daily Flow) Q2 m’/hr 7,666.7
Basin Number BN basin 12
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m” QI/HL 7.360
A2 | m“/basin [A1/BN 613
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 122.67
Therefore| L2 m 123.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 150
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 102.22
Therefore| WL2 | m/basin 103.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m Two-story Sedimentation T an 123.0
Upper Tank 49.2
Lower Tank 73.8
(Basin Number)| N basin 12
(Check)
Hydraulic Load HL |m’/m”/day[Q1/(NxWxL) 2493
Retention(Settling) Time T hour |(NxWxDxL)/Q2 3.37
Overflow Weir Load OWL | m*m/day [Q1/(NxWL2) 148.87
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Disinfection Channel
l Item Sign Unit Calculation F/S MP |
Type - Chlorination
Design Sewage Flow Q1 m’/day 184,000
(Maximum Daily Flow) Q2 m’/min 127.8
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m’ Q2xRT 1,917
Width of channel \\Y m 2.5
Depth of channel H m 3.0
Pass Number PN pass 4
Length of channel L1 m/pass [RV/(WxHxPN) 63.9
Therefore| 1.2 m/pass 64.0
Dimension (Width)] W m 2.5
(Depth)| H m 3.0
(Length)] L m/pass 64.0
(Pass Number)] N pass 4
(Check)
Retention(Chlorination) Time] RT min  [(WxHxLxPN)/Q2 15.0
Sludge Thickening Tank
Item Sign | Unit Calculation [ FS | MP
Type - - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day [Refer to Mass Balance Cal. 34.298
Generated Sludge Volume GSV | m’/day |Refer to Mass Balance Cal. 4,319
Solid Matter Load SML |kg/m”/day 75
Required Surface Area SA m~ [(GSx10°)/SML 457.3
Water Depth H m 4.0
Basin Number BN basin 4
Required Tank Diameter D1 m (SAx4/(3.14 ><E.1\'))°'5 12.07
Therefore| TD2 m 12.0
Dimension (Diameter)] D m/basin 12.0
(Depth)] H m 4.0
(Basin Number)| BN basin 4
(Check)
Solid Matter Load SML |kg/m’/day|GSx10°/(3.14xD"/4)xBN 75.9
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 10.1
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2-8 Sludge Dewatering

0 Item Sign | Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 31.177
Unit Number UN Unit 8
Operating Time oT hr/day 24.0
Required Dewatering Capacity| DC | kg/hr/unit [TSx10°/(OT*UN) 162.4
Solids Loading Quoo [ke-ds/hr/10( 3.0
Screen Diameter SD1 mm 100x(DC/Q100)(1/2.2) 613.6
Therefore| SD2 mm 700
Dimension (unit)| UN Unit 8
(Screen Diameter)| SD mm 700
(Check)
Dewatering Capacity DC [ kg/hr/unit |(SD/100)"2.2%Q1q0 216.9
Operating Time OT | hour/day |TSx10°/(DCx(UN-1)) 18.0
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Material Balance Calculation (Primary and Secondary Sedimentation Tank = Thickening Tank = Mechanical Dew atering)

Table-1 Input Data
1. Calculation Manner 1]1:Premise that the quality of supernatants are same level removed with inlet sewage |
2:Premise that the entire are removed at weatment pocess

3. Selecuon of Ireatment EHiciency

ncaseof ] :inpe dann

1|1:Toul Removal Ratio 2:Outlet Water Quality (mput lor2)
¢a

masea.:mpxdan

[t

[3.Excess Sludge Generation
I dana

Incas of 1:1 ludgs generats

1]1:Comsideration of Solid Matter Ouly 2-Consideration of Converti

T2=Q2"52m(a" Spepb 512787 XA)"QL/10°6" " (Excess sludge generation formula)
a:Conmvarting ate of solved BOD(rgMLS S mgBOD)

€ beCommnting ratio of S5 (mgM L35 mygSS)
Incas of 2Input data SBOD 5 kdge mduction ratio caueed by of activaed sludgel Lidny)
XA SncecSclved BOD qualityat inlet to racter
8 KAMLSS conctnirasonimg [
& H venton nmelday)
Tahle-2 Basic Conditions
W, w | Sludge M oisturs apd Recovery Rati | Chemical Conditons for Dewatering
= Inlet flow : Qm3 D) 18 * Primary dudge moisture ratio : W1(%) 5%.5] *Removal ratio i primary tank - A% 50.0] *Chemical dosage : AS(*s) 1.0}
“Tnlst quality : SOUme ) 180] "Excess dudre moistors ratio : W2(%%) 99.5] *Recovervrato in sudre thicksner : A3C5) 90.0] *Chemucal disscive concentraton : A8(%6) 0.3
" Total removal satio - A1(%s) 50.04 *Thickenad sludge moisturs ratio : W3(%5) 98,0 *Racovervratio in & ing  AACS) 930 |
“Effluent qualitv: Stime 1) =| “Devatered shudee moisture ratio - Wa%s) $0.0{ |
*Shudrs generation ratio per removal §5  5is) 100.0 _I
Table-3 Material Balance Calculation
2 i 4 5l 6 1] Al o] ul 12 5
Gl dav) n-gl 157,058 3049 152,006] x| "'ﬁl 154 1.638] 14 ’5&| 4328 183552
T(2°DS dawy 19,054 19.054) 15.243 3811 30.968 3430 0.3 31177 2,618 1.5%) 4988 3502
Smeh 15 3| ‘@1 I 0 1233 Fl 18 343] 3 1 L153 2l
XL T000 K] K] 3.0 108 932 10.4 [ 941 §9.4) 47 151 10.6]
Eigure-1 Material Balince Model
(0lnet) (1:Inlet to Primary Tark) (3:Inlet to Sacondary Tank) (5:Onzlst from Sacondary Tanl  (5-1:E Fluente1)
Q) miD) ‘Ql(m3D) Qi miD) Qi(miD) *Q5-1(m3 D)
“To(DS Dy “TI(rDs/D) “T3(rDSD) “Tr"DSD) “T5-1¢"D8D)
*S0(mg 1) *$1(mgl) anan'.'rnk *$3(mel) Secondary Tank *$5(mel) S5 1(me1) * Outler |
a
T T
(2 Primary Sludge) E(-\ixcm Shodge) (8 Water for Chemical)
‘QXmD) VQmiD) *Q8(m3D)
T DS D & Ly THrDSD) “T8(DS8 D)
$2(me) “$4(met) "$8(mel)
:

(12:Total Swpermatant) Thickening Tank Chemical Dosage | (9:Siudre with Chemical) __ | Dewatering [ (0ShdpeCale) Camy Out,
QI m3D) “B(miD) miD)
*TI2DSD) *T9(*DSD) *TIEDSD)
*S1Xmgl) *SH(mgl) *S10(meg1)

(7:Thickener Supemnatant) (11:Dewanering Supematint)
*QimiD) *Ql(m3D)
TR DsD) ‘TIEDSD)
“§7(met) “S1i(mel)
Calculation Formula
*Q0=irput Dt ‘Qi=01.02 “Q6=T4*100/(100-W3) "Q5=06+C8 “Q12=07-011 “Q8-1=05.08
“TO=QU"S0*10(-6) “T3=T1*(100-A2V100 "To=(T2+T4"A3'100 “To=T6~T8 *‘TI2=T7+T11 *T5-1=T5-T8
*S0=Input Data §3=T3*106'Q3 *56m=10"6*(100-W 3) 100 ~§8=Te*10"6 Q% =511=T11*10%6:Q11 *§5.1=53
*Q4=T4*100 (100-W2) *QT=(Q2-Q4)-Q6 ~QUO=T10*100/(100-W4)
*Ta={(T1.-T5)"501001-T2 *Ti=(T2+T4)-T6 *TI=T9*A4100

3
*52=10"6%(100-W1) 100

*54=10°6%(100-W2) 100

"QS=QIQUNTITS T4
“T5=T1%(100-A1)100
S 5TS0 QS

*ST=TT106Q7
“QE=TE"ASAS

“TE=Q8*58 10°6
*58=10°4"A5

*5 10=10"6=(100-W4)100

“Qli=e-Qid
“TH=T9-TI0
*$11=T11°10°6. Q1

RN T

E=
A=A
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Material Balance Sheet

# 1.3 WlAHEG FEHEE (11/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:0utlet from Secondary Tanl 5-1:Effluent-1
QO(m3/D) 184,000] Q1(m3/D) 188,325 Q3(m3/D) 187,055| Q5(m3/D) 184,006 Q5-1(m3/D) 183,852
T0(t- DS/D) 33.120) T1(t-DS/D) 38.109 T3(t-DS/D) 19.054 T5(t- DS/D) 3,811 T5-1(t- DS/D) 3.502
S0( mg/l ) 180) S1(mg/l) 202] S3(mg/l) 102 S5(mgll) 21 $5-1( g/l ) 21
X1 (%) 115.1) X3 (%) 575 X5 (%) 115 X5-1 (%) 10.6
Primary Sedimentation Secondary Tank - Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 154
Q2(m3/D) 1,270 Q4(m3/D) 3,049 T8(t-DS/D) 0.309
T2(t-DS/D) 19.054] T4(t-DS/D) 15.243 S8(mg/l ) 2,000
S2(mg/l ) 15,000 s4(mg/l ) 5,000 X8 (%) 0.9)
X2 (%) 57.5| X4 (%) 46.0|
12:Total Supernatants Vv A
Q12(m3/D) 4,325 * Sludge to Thickener
T12(t- DS/D) 4.989] Q(m3/D) 4,319) Thickening Tank o Chemical Dosage N Dewatering
S12(mg/l) 1,153 T(t-DS/D) 34.298 - Carry OLI[L
X12 (%) 15.14 S(mg/l) 7,941 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 1543 Q9(m3/D) 1,698 10:Sludge Cake
T6(t-DS/D) 30.868| T9(t-DS/D) 31.177] Q10(m3/D) 148
S6(mg/l ) 20,000 S9(mg/l ) 18,364] T10(t- DS/D) 29.618|
X6 (%) 93.2 X9 (%) 94.1] S10( mg/l ) 200,000}
X10 (%) 89.4]
7:Thickener Supernatant 11:Dewatering Supernatant
Q7(m3/D) 2,776 Q11(m3/D) 1,550
T7(t-DS/D) 3.430 T11(t- DS/D) 1.559
S7(mg/l) 1,236 S11(mg/l) 1,006
X7 (%) 10.4 X11 (%) 47
LEGEND

Q:Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S:Solid Concentration : (mg/l)

X:Ratio for Inlet Solid : (%)

Water
Sludge
Supernatant

il B T £ i O LIRS T

ﬂ:

i
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M

~
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1.4 W2AEE REHEE (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : W2 WWTP

(2) Land Area . Approximately XXXX ha
(3) Ground Level (Elevatio : + 4.50 m (Plan)

(4) Inlet Pipe Invert Level : - 6.54 m

(5) Pipe Diameter : 1,800 mm

(6) Land Use : —

(7) Collection System . Combined-System Separate Syster)
(8) Treatment Process . Conventional Activated Sludge Process
(9) Effluent Point . Hlaing River

(10) Water Level at the Effluent Poir :
High water leve = 3.70 m
Low water leve — m

(11) Target Year . 2020 (F/S Stage)
2040 (M/P Stage)

1-2 Service Area and Design Population
(1) Service Area ;2,356 ha

(2) Design Population

Item Year 2020 Year 2040
Design Population [ person - 349,500
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1-3 Design Sewage Flow

(Year 2020)

Item m°/day m>/hr m/min | m°/sec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow 0 0.0 0.00 0.000
(‘Year 2040)

Item m>/day m*/hr m*/min | m®/sec
Maximum Daily Flow | 126,000 | 5,250.0 87.50 1.458
Maximum Hourly Flow| 189,000 | 7,875.0 131.25 2.188

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/l) (mg/1) (mg/l) | (mpNiem®) [ (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent

A\ 4

Screen and Grit Chamber

v

Lift Pump Station

v

Primary Sedimentation | Raw sludge
Tank

7 !

Aeration Tank Ii 5 Lol Mixed Sludge Tank

v Return sIudgei , v

Final ngmfntatlon - \'NJés'te_S'IE:dge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering

1
v *

Disposal site (Land Fill)

Effluent to the river and/or Reuse (Future)
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1.6 Design Criteria

ITEMS | UNIT Formula or Value Application
1  Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Average Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 15 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4 Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*m%/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m*/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6  Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0
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2 CAPACITY CALCULATION

2-1 Grit Chamber

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 189,000
(Maximum Hourly Flow) Q2 m’/sec 2.188
Water Surface Load WSL mjf'm‘fday 1,800
Required Surface Area RSA m” QI1/WSL 105.00
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 0.8
Width W1 m Q2/(AVxH*BN) 2.28
Therefore| W2 m 25
Length L1 m RSA/(W2xBN) 10.50
Therefore| 12 m 11.0
Dimension (Width)] W m 2.5
(Depth)] L m L2 11.0
(Length)l H m H 0.8
(Basin Number)] N basin 4
(Check)
Water Surface Load m’/m”/day|Q1/(WxLxN) 1.718
Average Velocity m/sec  |Q2/(WxHxN) 0.273

2-2 Lift Pump Station

Item Sign Unit Calculation | FSs | M/P

Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Ql m’/min |Peak Flow 131.25
Pump Unit -1 Number UNI unit 2
Discharge per Unit DU1 | m’/min |1/10xQ1/UNI 13.13
Pump Diameter(V=1.5~3.0m/s| DI mm  [146x(DU1/1.5~3.0)" 305 ~432

Therefore| DI mm 350
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m'/min [2/10xQ1/UN2 26.25
Pump Diameter(V=1.5~3.0m's{ D2 mm |146x(DU2/1.5~3.0)"° 432 ~611

Therefore| D2 mm 500
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m/min [4/10xQ1/UN3 52.50
Pump Diameter(V=1.5~3.0m/s{ D3 mm  |146x(DU3/1.5~3.0)"" 611 ~864

Therefore| D3 mm 700
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2-3 Primary Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 126,000
(Maximum Daily Flow) Q2 m’/hr 5,250.0
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m” QI/HL 2.520
A2 | m“/basin [A1/BN 158
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 31.50
Therefore| L2 m 32.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 31.50
Therefore| WL2 | m/basin 32.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m 32.0
(Basin Number)[| N basin 16
(Check)
Hydraulic Load HL m’.a’m".e’day QU/(NxWxL) 49.22
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.71
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 246.09
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2-4 Aeration Tank

B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 m’/day 126,000
(Maximum Daily Flow) Q2 m’/hr 5,250.0
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 8
Required Volume per basin RV | m’/basin [Q2xRT/BN 3,938
Width W m 1-2H 10.5
Water Depth H m 4.0m~6.0m 6.0
Length L1 m RV/(WxH) 62.5
Therefore| L2 m 63.0
Dimension (Width)] W m 10.5
(Depth)| H m 6.0
(Length)| L m 63.0
(Basin Number)| N basin 8
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.0
BOD-SS load BSS; [keBODkgss'd(Q1BODin)/(W<H~L<N~Xa) 0.24
BOD;, : Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa : MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(axS-BODin + bxSSin - ¢xHRT/24%Xa) =
| | 4.785
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.624
Water Temperature 20C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank
No.1 No2 No.3 No.4
Total Length of Tank | TL m 63.0
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 10.1
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 15.1
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 15.1
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 22.7
Total 63.0
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2-5 Final Sedimentation Tank

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 126,000
(Maximum Daily Flow) Q2 m’/hr 5,250.0
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m” QI/HL 5.040
A2 | m“/basin [A1/BN 315
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 63.00
Therefore| L2 m 63.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 150
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 52.50
Therefore| WL2 | m/basin 53.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m 63.0
(Basin Number)[| N basin 16
(Check)
Hydraulic Load HL m’.a’m".e’day QU/(NxWxL) 25.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 148.58
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2-6 Disinfection Channel
Ttem Sign | Unit Calculation F/S MP |
Type - - Chlorination
Design Sewage Flow Q1 m’/day 126,000
(Maximum Daily Flow) Q2 nr’/min 87.5
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m  |Q2xRT 1,313
Width of channel \\Y m 2.0
Depth of channel H m 25
Pass Number PN pass 8
Length of channel L1 m/pass |RV/(WxHxPN) 32.8
Therefore| 1.2 m/pass 33.0
Dimension (Width)] W m 2.0
(Depth)| H m 2.5
(Length)| L m/pass 33.0
(Pass Number)] N pass 8
(Check)
Retention(Chlorination) Time] RT min  |[(WxHxLxPN)/Q2 15.1
2-7 Sludge Thickening Tank
Item Sign Unit Calculation F/S M/P
Type - - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day |Refer to Mass Balance Cal. 23.487
Generated Sludge Volume GSV | m’ /day |Refer to Mass Balance Cal. 2,958
Solid Matter Load SML |kg/m’/day 75
Required Surface Area SA m [(GSx10°)/SML 313.2
Water Depth H m 4.0
Basin Number BN basin 4
Required Tank Diameter TD1 m (SA%4/(3.14xBN))™* 9.99
Therefore| TD2 m 10.0
Dimension (Diameter)] D m/basin 10.0
(Depth)] H m 4.0
(Basin Number)| BN basin 4
(Check)
Solid Matter Load SML |kg/m’/day|GSx10°/(3.14xD?/4)xBN 74.8
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 10.2
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2-8 Sludge Dewatering

0 Item Sign | Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 21.349
Unit Number UN Unit 4
Operating Time oT hr/day 24.0
Required Dewatering Capacity| DC | kg/hr/unit [TSx10°/(OT*UN) 2224
Solids Loading Quoo [ke-ds/hr/10( 3.0
Screnn Diameter SD1 mm 100x(DC/Q100)(1/2.2) 707.9
Therefore| SD2 mm 800
Dimension (unit)| UN Unit 4
(Screen Diameter)| SD mm 800
(Check)
Dewatering Capacity DC [ kg/hr/unit |(SD/100)"2.2%Q1q0 291.0
Operating Time OT | hour/day |TSx10°/(DCx(UN-1)) 18.3
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Material Balance Calculation (Primary and Secondary Sedimentation Tank = Thickening Tank + Mechanical Dew atering)

Table-1 Input Data

|1. Caloulation Manner l 1|1:P‘nmi!=htﬂ:e quality of supsrmatants are sme level removed with inlet sewage |
2-Premise that the entire datweaiment process
3. Selecton of Treatn et Eficiency 1]1:Total Remeval Fatio 2:Oudet Water ity (anput 1ord)
mcasofl:inpw dan 019
case of 2  mput dama ) (me D)

3. Excess Sludze 1]1:Consideration of Solid Mamter Ouly 2:Consideration of Converting of Solved BOD (iny
I i1 i Q0]5ludze generation ratio per removal $5(%)
T2=Q2"52=(a"Sgae=b"51-c"8" XA) QL1076 " * (Excess sludge generation formula)
a:Convuting ate ofsolved BODimg) L33 mgB0D)
biComwming rate of § 3 ing) L33 mygll)
&5 kdps mdoction 4 by ok piration of activaed slodga(Liday)
SaoacScived BOD qualinyat indet to raactor
KAMLES conommtrationmg T

Incase of 2Input dama

H- viention treiday)
Table-2 Basic Conditions
Water Flow and Qrualiny Sjudge \isisnure and Bacovery Batio | Chermcal Conditions for Devatening
*Tnlet flow : Qm3 D) 126000] *Primary dudge moisture ratio - W1(T4) 985 Removal ratio in primary ank © 3309 50.0] * Chemical dosage : 35(°s) 1.0
“Inlet quality: SOme D 180] "Excess sudre moisture ratio - W2(%%) $9.3] “Racovervratio in dudes thickensr 90.0] *Chamical dissclve con:entrasion : AS(%5) 0.2
*Tom! removal rtio - A1(%) $0.0] * Thickenad dudge meistare ratio . W3(35) S8.0] “R: ind A0S $5.0) ]
*Efftuent quality: Seme ) - *Dewatered shudee moisture rato . Wa*s) 800 I
*Sludge generation rabo per removal §5 : Si%s) 100.0]
Table-3 Material Balance Calculation
i 2 3 | h| 7 | Ell 10 1 12 |
Gl day | & e00] 2 126,004 1901 L6l 101 1,061 2562 125
T (105 dad 36.% 13.048 15,048 10.438 2610} 1349 0.211 21.349 20.282) 1.067] 3416 2,398
Simg]) T 15 2 5 2 123 ‘Qgg| 18342 ‘gg_mi 1 1153 21
Efemvato) nsil K] K| 20 Th; 104 03] 93] 9.4 47 151 10.6]
Ei 1 Marerial Balance Model
(@ Ide) (1-lmlet 1o Primary Tark) (3-Inlet to Secondary Tank) (5:Oulet from Secondary Tl (&1:Efluentl)
QW miD) *Ql{m3D) Q3 m3D) *QHm3D) *Q5-1(mi D)
TDSD)  CTIEDSD) ] i ] “T3('DSD) *TS(°DSD) *TS-1¢°DSD)
*S0(me'l) *S$i(mgl) ana:_\'T *53(mg1) 8 dary Tank *SS(mul) *55-1(me1) * Outlet |
ank
H
(> Premary Sludge) (% Water for Chemical)
QS D) *Q8(miD)
TeDSD) oL “T8(t-D5 D)
"$2(mel) i *$8(mel)
(12:Toul Supermatant) Thickening Tank Chemical Dosage _(5:Slodee vith Chemical) | _ Dewatering _(10Shedee Cake) _______ s Carry Out
“QIXm3D) QB miD) Qi miD)
*TI2'DSD) *T9(*DSD) *TI0("DSD)
"$1xmgl) “§mgl) S10( mg1)
(11:Devarering Supematant)
Calculation Formula
“Ql=incut Data Q30102 “Q6=T4*100(100-W3) Q=008 “QL2=Q7-011 ~Q5-1=05.08
“TO=Q0"50*10°(-6) 3=T1%(100-A2)100 “TE=(T2=T4)"4 “Te=T6-T3 *T12=T7-T11 *T5.1=T5.T8
*S0=input Daia “§3=T3°10°6'Q3 *56=10"6"(100- *59=T9*10°6.Q9 *$11=T11*10"6'Q11 *§5.1=85
WQreQoeQiz T OTAN00000WD  QIeQIQHQE  QIsTIOTIooQOO-Ws) T e
“TI=T(=T13 *T4={(T1-T5"S0100}-T2 “T™(T2+T4)-T6 “TI=TF=AL 100
“$1=T1*10"6'01 “§4=10 6 100-W2) 100 *§T=T 10607 5 10=10"6"(100-W2)y100
Qe “Qli=Q8-QI0
“T2=T1.T3 “Ti1=T%.T10
“§2=10"6%(100-W1)100 *§5=T5*10r6 Q5 *5E=10r4"A8 “511=T11*106:Q11
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Material Balance Sheet

#x1.4

W2 LR FEHEE (11/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:Outlet from Secondary Tanl 5-1:Effluent-1
QO(m3/D) 126,000 Q1(m3/D) 128,962 Q3(m3/D) 128,092| Q5(m3/D) 126,004 Q5-1(m3/D) 125,899
TO(t- DS/D) 22.680) T1(tDS/D) 26.096) T3(t- DS/D) 13.048 T5(t-DS/D) 2610} T5-1(t- DS/D) 2.398
S0(mg/l ) 180 S1(mg/l ) 202] S3(mg/l ) 102] S5(mg/l ) 21 S5-1( mg/l ) 21
X1 (%) 115.1] X3 (%) 575 X5 (%) 115 X5-1(%) 10.6
Primary Sedimentation Secondary Tank - Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 106
Q2(m3/D) 870) Q4(m3/D) 2,088 T8(t-DS/D) 0.211]
T2(t-DS/D) 13.048] T4(t-DS/D) 10.438] S8(mg/l ) 2,000
S2(mg/l) 15,000] S4(mg/l) 5,000 X8 (%) 0.9
X2 (%) 575 X4(%) 46.0
12:Total Supernatants ¥ ¥
Q12(m3/D) 2,962 * Sludge to Thickener
T12(t-DS/D) 3.416} Q(m3/D) 2,958 Thickening Tank Chemical Dosage Dewatering
S12(mgll) 1,153 T(t-DS/D) 23.487 + Carry Out,_
X12 (%) 15.14 S(mg/l) 7,941 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 1,057 Q9(m3/D) 1,163 10:Sludge Cake
T6(t-DS/D) 21.138] TY(t-DS/D) 21.349) Q10(m3/D) 101
S6(mg/l ) 20,000 S9( mg/l ) 18,364] T10(t- DS/D) 20.282]
X6 (%) 93.2) X9 (%) 94.1] S10( mg/l ) 200,000}
X10 (%) 89.4]
7:Thickener Supernatant 11:Dewatering
Q7(m3iD) 1,901 Q11(m3/D) 1,061
T7(tDS/D) 2.349 T11(t- DS/D) 1.067
S7(mg/l) 1,236 s11(mg/l) 1,006
X7 (%) 10.4] X11 (%) 47
LEGEND

Q: Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S:Solid Concentration : (mg/l)

X :Ratio for Inlet Solid : (%)

Water
Sludge
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# 1.5 E3/EE REHEE (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : ESWWTP

(2) Land Area . Approximately XXXX ha
(3) Ground Level (Elevatio : + 6.90 m (Plan)

(4) Inlet Pipe Invert Level : - 10.82 m

(5) Pipe Diameter : 2,400 mm

(6) Land Use : —

(7) Collection System . Combined-System Separate Syster)
(8) Treatment Process . Conventional Activated Sludge Process
(9) Effluent Point : Ngamoeyeik Creek

(10) Water Level at the Effluent Poir :
High water leve = 3.70 m
Low water leve — m

(11) Target Year . 2020 (F/S Stage)
2040 (M/P Stage)

1-2 Service Area and Design Population
(1) Service Area . 5,418 ha

(2) Design Population

Item Year 2020 Year 2040
Design Population [ person - 921,000
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1-3 Design Sewage Flow

(Year 2020)

Item m>/day m>/hr m/min | msec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow| 0 0.0 0.00 0.000
(Year 2040)

Item m>/day m>/hr m*/min | msec
Maximum Daily Flow | 264,000 | 11,000.0 183.33 3.056
Maximum Hourly Flow| 396,000 | 16,500.0 275.00 4583

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/l) (mg/l) (mg/l) | (mpNiem®) [ (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent |

A\ 4

Screen and Grit Chamber

v

Lift Pump Station

v

Primary Sedimentation | Raw sludge
Tank

7 I

Aeration Tank |l ~=»| Mixed Sludge Tank

¥ Return sludget ’

I A4
Final Se:'](_jailr:lfntation - \'NJés'te_S'IE:dge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering
1
v | 3 |
Effluent to the river 2;575?';;?52"(2?;2)')
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1.6 Design Criteria

ITEMS | UNIT Formula or Value Application
1  Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Average Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 15 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4 Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*m%/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m*/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6  Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0
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2 CAPACITY CALCULATION

2-1 Grit Chamber

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql | m'/day 396,000
(Maximum Hourly Flow) Q2 m’/sec 4.583
Water Surface Load WSL |m’/m?/day 1,800
Required Surface Area RSA m’ QI1/WSL 220.00
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 1
Width Wi m Q2/(AVxHxBN) 3.82
Therefore| W2 m 4.0
Length L1 m RSA/(W2xBN) 13.75
Therefore| 12 m 14.0
Dimension (Width)] W m 4.0
(Length)] L m L2 14.0
(Depth)] H m H 1.0
(Basin Number)| N basin 4
(Check)
Water Surface Load m’/m7/day|Q1/(WxLxN) 1,768
Average Velocity m/sec  [Q2/(WxHxN) 0.286
2-2 Lift Pump Station
Item Sign |  Unit Calculation | FS | MP
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 275.00
Pump Unit -1 Number UN1 unit 2
Discharge per Unit DU1 | m’/min [1/10xQ1 27.50
Pump Diameter(V=1.5-3.0m/s{ D1 mm 146x(DU1/1.5 ”‘*3.0)0'5 442 ~625
Therefore| D1 mm 500
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m/min [2/10xQl 55.00
Pump Diameter(V=1.5~3.0m/s{ D2 mm  |146x(DU2/1.5~3.0)"" 625 ~884
Therefore| D2 mm 700
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m’/min [4/10xQ1 110.00
Pump Diameter(V=1.5~3.0m’s{ D3 mm  |146x(DU3/1.5~3.0)"° 884 #HHH#
Therefore| D3 mm 1000
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# 1.5 E3 LB REHEZE (6/11)

2-3 Primary Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 264,000
(Maximum Daily Flow) Q2 m’/hr 11,000.0
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m” QI/HL 5.280
A2 | m“/basin [A1/BN 330
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 66.00
Therefore| L2 m 66.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 66.00
Therefore| WL2 | m/basin 66.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m Two-story Sedimentation T an 66.0
Upper Tank 26.4
Lower Tank 39.6
(Basin Number)| N basin 16
(Check)
Hydraulic Load HL |m’/m”/day[Q1/(NxWxL) 50.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.68
Overflow Weir Load OWL | m*m/day [Q1/(NxWL2) 250.00

1-54



I~ —EJ T
Wall i S- 15/ =R VN Akl 5 T/ b FH6B Tk kv Z—T7 EEH
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2-4 Aeration Tank

B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 m’/day 264,000
(Maximum Daily Flow) Q2 m’/hr 11,000.0
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 8
Required Volume per basin RV | m’/basin [Q2xRT/BN 8,250
Width W m 1-2H 10.5
Water Depth H m Deep Aeration Tank 10.0
Length L1 m RV/(WxH) 78.6
Therefore| L2 m 78.0
Dimension (Width)] W m 10.5
(Depth)| H m 10.0
(Length)| L m 78.0
(Basin Number)| N basin 8
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.0
BOD-SS load BSS; [keBODkgss'd(Q1BODin)/(W<H~L<N~Xa) 0.24
BOD;, : Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa : MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(axS-BODin + bxSSin - ¢xHRT/24%Xa) =
| | 4.698
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.668
Water Temperature 20C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank T T..T.5
Total Length of Tank | TL m 78.0
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 12.5
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 18.7
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 18.7
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 28.1
Total 78.0
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Final Sedimentation Tank
a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 264,000
(Maximum Daily Flow) Q2 m’/hr 11,000.0
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m” QI/HL 10,560
A2 | m“/basin [A1/BN 660
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 132.00
Therefore| L2 m 132.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 150
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 110.00
Therefore| WL2 | m/basin 110.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m Two-story Sedimentation T an 132.0
Upper Tank 52.8
Lower Tank 79.2
(Basin Number)| N basin 16
(Check)
Hydraulic Load HL |m’/m”/day[Q1/(NxWxL) 25.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL | m*m/day [Q1/(NxWL2) 150.00
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# 1.5 E3 LB REHEZE B8/11)

Disinfection Channel

l Item Sign Unit Calculation F/S MP |
Type - Chlorination
Design Sewage Flow Q1 m’/day 264,000
(Maximum Daily Flow) Q2 m’/min 183.3
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m’ Q2xRT 2,750
Width of channel \\Y m 3.0
Depth of channel H m 3.0
Pass Number PN pass 8
Length of channel L1 m/pass [RV/(WxHxPN) 38.2
Therefore| 1.2 m/pass 38.5
Dimension (Width)] W m 3.0
(Depth)| H m 3.0
(Length)] L m/pass 38.5
(Pass Number)] N pass 8
(Check)
Retention(Chlorination) Time] RT min  [(WxHxLxPN)/Q2 15.1
Sludge Thickening Tank
Item Sign | Unit Calculation [ FS | MP
Type - - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day [Refer to Mass Balance Cal. 4921
Generated Sludge Volume GSV | m’/day |Refer to Mass Balance Cal. 6,197
Solid Matter Load SML |kg/m”/day 75
Required Surface Area SA m~ [(GSx10°)/SML 656.1
Water Depth H m 4.0
Basin Number BN basin 4
Required Tank Diameter D1 m (SAx4/(3.14 ><E.1\'))°'5 14.46
Therefore| TD2 m 15.0
Dimension (Diameter)] D m/basin 15.0
(Depth)] H m 4.0
(Basin Number)| BN basin 4
(Check)
Solid Matter Load SML |kg/m’/day|GSx10°/(3.14xD"/4)xBN 69.7
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 10.9

I-57



I~ —EJ T
Wall i S- 15/ =R VN Akl 5 T/ b FH6B Tk kv Z—T7 EEH
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2-8 Sludge Dewatering

0 Item Sign | Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 44.732
Unit Number UN Unit 8
Operating Time oT hr/day 24.0
Required Dewatering Capacity| DC | kg/hr/unit [TSx10°/(OT*UN) 233.0
Solids Loading Quoo [ke-ds/hr/10( 3.0
Screen Diameter SD1 mm 100x(DC/Q100)(1/2.2) 723.1
Therefore| SD2 mm 800
Dimension (unit)| UN Unit 8
(Screen Diameter)| SD mm 800
(Check)
Dewatering Capacity DC [ kg/hr/unit |(SD/100)"2.2%Q1q0 291.0
Operating Time OT | hour/day |TSx10°/(DCx(UN-1)) 19.2
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# 1.5 E3HEE FEHEE (10/1D

Material Balance Calculation (Primary and ¥ Tank~-T Tank= M Dewatering)
Table-1 Input Dara
1. Caloulation Manner ' 1]1:Premise that the qualiny of supematants are same level removed with inlet sewage |
|2:Pramsise that the entire dat reatment proces
3 Selectonof Ireatment Eficiency 1]t Toml Pemoval Pago 2-Outlet Water Quality (input lord)
ncaseof | : mput data $0] (*a)
Eunﬁ."mﬁn (mg D)

3. Excess S| Generastion

1]1:Consideration of Solid Mamer Only J-Considaration of Convertieg of Solved BOD (inpu: lord)
100]Slndge tion ratio per o)
T2=Q2"52m(a" Spep=b”51-¢"8" XA)"QL/107°6" " (Excess sludge generation formula)
1 Cometing nio of solved BODimMLSS mgBOD)
‘eComurting ratio of $ S(rygMLIS 'mg3S)

Incase of 2Input dan eSkdge mduation ratio camed by sndogancon mepration of acvated slndga(lday)
SaceSoived BOD qualityar inlat to raactor
KAMLES conoentrationimg 1)
H: vtention mewiday)
Table-2 Basic Conditions
Y Sjudge Moisnre 3od Racovery Ratio Chemical Conditions or Devatering _|
*inlet flow: Q(m3 D) 264000 *Prmary & moistare rato : WI() 8.7 *Removal rato i primary ank : A20%0) 50.0] *Chemical dosage : A5C) Lo
“hnlet quality: SWmz 1) 180 "Excess dudge moisture ratio : W2(%) 99.5] "Recovervratio in shodre thickener : A304) 90.0] *Chemizal dissclve concentration : AS(%) 0.2
*Total removal matio : A1(%) 90.0| *Thickensd dudge moisture eatio : W3l 93.0] "Recovervratioin d ing : A4Cs) 950 |
“Effluent quality: Stime 1) -] “Dewatered shodes moistore ratio : Wa*s) $0.0) I
*Shudge gensration rano per removal 55 - Si(%e) 100.0
Table-3 Material Balance Calculation
2l 3] 4 5 7 Al o] 10 11 2l
L52il 58 383 e T304 198 =l | TR o I
17.% 27.33 21871 A& 44289 4921 0.:§| 44732 42483 2237 7158 5025
13 102! 3 | 20 L2 2 18364 r. 1 LiS al
53 5150 ﬁ 1150 Eﬁ L‘u’ﬂ 03 241 gg;l ?ﬂ 151l 106
(©:Inen (1Inlst to Primary Tark) (3:Inlet to Sacondary Tank) (5:Onlst from Sacondary Tand  (S1:E flusnte1)
QW m3D) “Ql(m3D) *Q3(m3iD) QI miD) *QS-1(m3D)
“ToDS D) “TIeDs D) *T3(r'DSD) “Ti"DSD) "1 DS D)
*50(mel) *S1(me1) Primary Sed *83(mel) Secondary Tank *§5(mel) *§5.1(mel) + Outer
Tank
T T
(2 Primary Sludge) § (4Excess Studge) (8 Water for Chemical)
QXm3D) 1 1 QimiD) “Q8(m3D)
THDSD) v s | *TrDSD) *THeDSD)
S mel ) ' $4(mal) “58(mal)
H
(12:Total Supematant) Chemical Dosage Dewatering
QI m3D)
“TIXrDSD) “TH("DSD)
*S1Xmgl) “$%(mgl)
(11:Devatering Supermatant)
QU miD)
“TIeDsD)
*S1I(mg1)
Calculaton Formula
*Qb=input Data *Q6=T4*100/(100-W3) Q=008 *05.1=05.08
“TO=Q0"50"10°(-8) *To=(T2-T4"AS100 “To=T6~T8 “T3-1=T5-T8
*S0=ingut Data *S6m10"6*(100-W3) 100 “59=T9*10'6 Q9 *§5-1=55
3 *Ta={(T1-TH"$V100}-T2 *Ti=(T2+T4)-T6 *T10=T9= 44100
“S1=T1*10"6'Ql *54ml 0 6Y100-W2Y100 *§7=T 710607 “S10=10"6=(100- W4V 100

(100-W1)

)
T1*(100-A1)100
*S5=T5*106/ Q5

~T9=Q8*58 1
“5gml0r4"A8

*Ti1=T9.-T10
“511=T11*106Q1L
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Material Balance Sheet

# 1.5 E3HEE FEHEE (11/1D

0:nlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:0utlet from Secondary Tank 5-1:Effluent-1
Q0(m3/D) 264,000 Q1(m3/D) 270,206] Q3(m3/D) 268,383 Q5(m3/D) 264,009 Q5-1(m3/D) 263,788|
T0(t-DS/D) 47520 T1(t-DS/D) 54,678 T3(t-DS/D) 27.339 T5(t-DS/D) 5.468 T5-1(t-DS/D) 5025
S0(mg/l) 180 s1(mgll) 202 S3(mg/l) 102 S5(mg/l) 21 $5-1( mg/l ) 21
X1 (%) 115.1 X3 (%) 575 X5 (%) 115 X5-1 (%) 106
Primary Sedimentation Secondary Tank + Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 221
Q2(m3/D) 1,823 Q4(m3/D) 4,374 T8(t-DS/D) 0.443
T2(t-DS/D) 27.339 T4(t-DS/D) 21.871 S8(mg/l) 2,000
S2(mg/l) 15,000 S4(mgll) 5,000 X8 (%) 0.9
X2 (%) 575 X4 (%) 46,0
12:Total Supernatants
Q12(m3/D) 6,206 * Sludge to Thickener
T12(t-DS/D) 7.158] Q(m3/D) 6,197| Thickening Tank Chemical Dosage Dewatering
s12(mg/l) 1,153] T(t-DS/D) 49.210] - Carry Out
X12 (%) 15.1 S(mg/l) 7,941 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 2,214 Q9(m3/D ) 2,436 10:Sludge Cake
T6(t-DS/D) 44.289] T9(t-DS/D) 44.732] Q10(m3/D) 212
S6(mg/l ) 20,000 S9(mg/l) 18,364 T10(t-DS/D) 42.495
X6 (%) 932 X9 (%) 94.1 $10( mg/l ) 200,000
X10 (%) 89.4)
7:Thickener Supernatant 11:Dewatering Supernatant
Q7(m3/D) 3,982 Q11(m3/D) 2,223
T7(t-DS/D) 4.921 T11(t-DS/D) 2.237
S7(mg/l) 1,236 s11(mg/l) 1,006
X7 (%) 10.4 X11 (%) 4.7
LEGEND

Q:Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S: Solid Concentration : (mg/l)

X : Ratio for Inlet Solid : (%)

Water
Sludge
Supernatant
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# 1.6 NlAEE REHEE (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : N1 WWTP

(2) Land Area . Approximately XXXX ha
(3) Ground Level (Elevatio : + 4.00 m (Plan)

(4) Inlet Pipe Invert Level : - 5.82 m

(5) Pipe Diameter : 1,650 mm

(6) Land Use : —

(7) Collection System . Combined-System Separate Syster)
(8) Treatment Process . Conventional Activated Sludge Process
(9) Effluent Point . Hlaing River

(10) Water Level at the Effluent Poir :
High water leve = 3.70 m
Low water leve — m

(11) Target Year . 2020 (F/S Stage)
2040 (M/P Stage)

1-2 Service Area and Design Population
(1) Service Area : 3,163 ha

(2) Design Population

Item Year 2020 Year 2040
Design Population [ person - 377,200
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# 1.6 NlAEE REHEE (2/11)

1-3 Design Sewage Flow

(Year 2020)

Item m>/day m>/hr m>/min m>/sec
Maximum Daily Flow 0.0 0.00 0.000
Maximum Hourly Flow 0 0.0 0.00 0.000
(Year 2040)

Item m>/day m>/hr m>/min m>/sec
Maximum Daily Flow | 140,000 | 5,833.3 97.22 1.620
Maximum Hourly Flow| 210,000 | 8,750.0 145.83 2.431

1-4 Design Sewage Quality

ltem BOD SS T-N Coli-group | Oil&Greese
(mg/l) (mg/l) (mg/l) | (mpPNiem®) | (mg/l)
Influent 200 180 - - -
Effluent 20 30 - 3,000 5

1-5 Process Flow Diagram

| Influent |

A\ 4

Screen and Grit Chamber|
v
Lift Pump Station
v
Primary Sedimentation | Raw sludge
Tank .
* 1
Aeration Tank |l 5 sl Mixed Sludge Tank
. |
v  Return sludgel , v
Final Sedimentation I : . .
L .L._ .,
Tank Wasts Sitidge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering
1
v v
. Disposal site (Land Fill)
Effluent to the river and/or Reuse (Future)
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# 1.6 N1AEE REHEE 3/11)

1.6 Design Criteria

ITEMS | UNIT Formula or Value Application
1  Grit Chamber (For Maximum Hourly Flow)
(1) Hydraulic Load m3/m2/day 1,800 1,800
(2) Average Velocity m/sec 0.3 0.3
2 Primary Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*/m?/day 35.0-70.0 50
(2) Settling Time (Ref.) hour 15 15
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m3/m/day 250 250
3 Aeration Tank (For Maximum Daily Flow)
(1) Hydraulic Retention Time (HRT) hour 6-8 6.0
(2) MLSS Concentration mg/I 1,500 -2,000 2,000
(3) BOD-SS Load (Reference only) kg/kg/day 02-04 -
4 Final Sedimentation Tank (For Maximum Daily Flow)
(1) Hydraulic Load m*m%/day 20.0-30.0 25
(2) Settling Time (Ref.) hour 3.0-4.0 -
(3) Water Depth m 2.5-4.0 35
(4) Weir Loading m*/m/day 150 150
5 Disinfection Tank (For Maximum Daily Flow)
(1) Retention (Chlorination) Time | min 15 15
6  Gravity Thickener (For Maximum Daily Flow)
(1) Solids Loading kg/m?/day 60-90 75
(2) Water Depth m 4.0
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#I1.6 NALHEE FEHEE 4/11)
CAPACITY CALCULATION
Grit Chamber
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 210,000
(Maximum Hourly Flow) Q2 m’/sec 2.431
Water Surface Load WSL mjf'm‘fday 1,800
Required Surface Area RSA m” QI1/WSL 116.67
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 1
Width W1 m Q2/(AVxHx*BN) 2.03
Therefore| W2 m 25
Length L1 m RSA/(W2xBN) 11.67
Therefore| 12 m 12.0
Dimension (Width)] W m 2.5
(Depth)] L m L2 12.0
(Length)l H m H 1.0
(Basin Number)] N basin 4
(Check) .
Water Surface Load m’/m”/day|Q1/(WxLxN) 1,750
Average Velocity m/sec  |Q2/(WxHxN) 0.243
Lift Pump Station
Item Sign Unit Calculation F/S M/P
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Ql m’/min |Peak Flow 145.83
Pump Unit -1 Number UNI unit 2
Discharge per Unit DU1 | m’/min |1/10xQ1/UNI 14.58
Pump Diameter(V=1.5~3.0m/s| DI mm  [146x(DU1/1.5~3.0)" 322 ~455
Therefore| DI mm 400
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m'/min [2/10xQ1/UN2 29.17
Pump Diameter(V=1.5~3.0m's{ D2 mm |146x(DU2/1.5~3.0)"° 455 ~644
Therefore| D2 mm 500
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m/min [4/10xQ1/UN3 58.33
Pump Diameter(V=1.5~3.0m/s{ D3 mm  |146x(DU3/1.5~3.0)"" 644 ~910
Therefore| D3 mm 700
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2-3 Primary Sedimentation Tank

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 140,000
(Maximum Daily Flow) Q2 m’/hr 5.833.3
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 50.0
Required Surface Area Al m” QI/HL 2.800
A2 | m“/basin [A1/BN 175
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 35.00
Therefore| L2 m 35.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 250
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 35.00
Therefore| WL2 | m/basin 35.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m 35.0
(Basin Number)[| N basin 16
(Check)
Hydraulic Load HL m’.a’m".e’day QU/(NxWxL) 50.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.68
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 250.00
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2-4 Aeration Tank

B Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 m’/day 140,000
(Maximum Daily Flow) Q2 m’/hr 5.833.3
Hydraulic Retention Time HRT hr 6.0
Basin Number BN basin 8
Required Volume per basin RV | m’/basin [Q2xRT/BN 4,375
Width W m 1-2H 10.5
Water Depth H m 4.0m~6.0m 6.0
Length L1 m RV/(WxH) 69.4
Therefore| L2 m 70.0
Dimension (Width)] W m 10.5
(Depth)| H m 6.0
(Length)| L m 70.0
(Basin Number)| N basin 8
(Check)
Hydraulic Retention Time HRT hour |WxHxLxN/Q2 6.0
BOD-SS load BSS; [keBODkgss'd(Q1BODin)/(W<H~L<N~Xa) 0.24
BOD;, : Inflow BOD Concentration 120 mg/L (Removal Rate in PST : 40%)
Xa : MLSS Concentration 2.000 mg/L
Aerobic Sludge Retention Tim{ ASRT day |HRT/24xXa/(axS-BODin + bxSSin - ¢xHRT/24%Xa) =
| | 4.785
S-BOD,, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODin 0.6
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a  :Sludge converting ratio of solved BO! 0.5 mgMLSS/mgBOD  (0.4~0.6)
b :Sludge converting ratio of SS 0.95 mgMLSS/mgSSs (0.9~1.0)
¢ :Sludge reduction ratio caused by endogenous respiration 0.04 (1/day)(0.03~0.05)
Effluent Quality (C-BOD) | EQ | mgL ]10.42xA-SRT™* (15-20C) 4.624
Water Temperature 20C
Effluent Water Quality (C=BOD Maximum) EQ X3 20mg/1 > 14
-OK-
1 1.5 1.5 2.25
Partition of Aeration Tank
No.1 No2 No.3 No.4
Total Length of Tank | TL m 70.0
No.1 Tank Length L1 m TLx1/(1+1.5+1.5+2.25) 11.2
No.2 Tank Length L2 m TLx1.5/(1+1.5+1.5+2.25) 16.8
No.3 Tank Length L3 m TLx1.5/(1+1.5+1.5+2.25) 16.8
No.4 Tank Length L4 m TLx2.25/(1+1.5+1.5+2.25) 25.2
Total 70.0
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2-5 Final Sedimentation Tank

a Item Sign Unit Calclllation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 140,000
(Maximum Daily Flow) Q2 m’/hr 5.833.3
Basin Number BN basin 16
Hydraulic Load HL msf"m:fday 25.0
Required Surface Area Al m” QI/HL 5.600
A2 | m“/basin [A1/BN 350
Width W1 m 3.0m~4.0m, Max5.0m 5.0
Length L1 m A2/W1 70.00
Therefore| L2 m 70.0
Water Depth WD m 3.5
Overflow Weir Load OWL mss’m-’day 150
Required Weir Length WL1 | mvbasin [Q1/(BNxOWL) 58.33
Therefore| WL2 | m/basin 60.0
Dimension (Width)| W m 5.0
(Depth)] D m 3.5
(Length)| L m 70.0
(Basin Number)[| N basin 16
(Check)
Hydraulic Load HL m’.a’m".e’day QU/(NxWxL) 25.00
7)  |Retention(Settling) Time T hour |(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL | m’/m/day [Q1/(NxWL2) 145.83
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# 1.6 N1ALELE REHEZ B8/11)

Disinfection Channel

l Item Sign Unit Calculation F/S MP |
Type - Chlorination
Design Sewage Flow Q1 m’/day 140,000
(Maximum Daily Flow) Q2 m’/min 97.2
Retention(Chlorination) Time] RT min 15.0
Required Volume RV m  |Q2xRT 1,458
Width of channel \\Y m 2.0
Depth of channel H m 25
Pass Number PN pass 8
Length of channel L1 m/pass [RV/(WxHxPN) 36.5
Therefore| 1.2 m/pass 37.0
Dimension (Width)] W m 2.0
(Depth)| H m 2.5
(Length)] L m/pass 37.0
(Pass Number)] N pass 8
(Check)
Retention(Chlorination) Time] RT min  [(WxHxLxPN)/Q2 15.2
Sludge Thickening Tank
Item Sign | Unit Calculation [ FS | MP
Type - - Gravity Thickener (Radial Flow Circular Type)
Generated Sludge Solids GS | t-DS/day [Refer to Mass Balance Cal. 26.096
Generated Sludge Volume GSV | m’/day |Refer to Mass Balance Cal. 3,286
Solid Matter Load SML |kg/m”/day 75
Required Surface Area SA m~ [(GSx10°)/SML 347.9
Water Depth H m 4.0
Basin Number BN basin 4
Required Tank Diameter D1 m (SAx4/(3.14 ><E.1\'))°'5 10.53
Therefore| TD2 m 10.5
Dimension (Diameter)] D m/basin 10.5
(Depth)] H m 4.0
(Basin Number)| BN basin 4
(Check)
Solid Matter Load SML |kg/m’/day|GSx10°/(3.14xD"/4)xBN 75.4
Sludge Thickened Time T hr (3.14xD*/4)xHxBNx24/GSV 10.1
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2-8 Sludge Dewatering

0 Item Sign | Unit Calculation [ FS | MP
Type - - Mechanical Dewatering (Screw Press Type)
Thickened Sludge Solids TS | t-DS/day |Refer to Material Balance 23.721
Unit Number UN Unit 4
Operating Time oT hr/day 24.0
Required Dewatering Capacity| DC | kg/hr/unit [TSx10°/(OT*UN) 247.1
Solids Loading Quoo [ke-ds/hr/10( 3.0
Screnn Diameter SD1 mm 100x(DC/Q100)(1/2.2) 742.7
Therefore| SD2 mm 800
Dimension (unit)| UN Unit 4
(Screen Diameter)| SD mm 800
(Check)
Dewatering Capacity DC [ kg/hr/unit |(SD/100)"2.2%Q1q0 291.0
Operating Time OT | hour/day |TSx10°/(DCx(UN-1)) 20.4
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Material Balance Calculation (Primary and Secomdary Sedimentation Tank = Thickening Tank = Mechanical Dew atering)

Table-1 Input Data
1. Calculation Manner ' 1|1. Premise that the quality of supernatants are same level removed with mlet sewage
|2 Premise that the entire e
T Selecton of Ireatment Eficiency :Ill:ToulR.m'd Fate 2:Oudet Water Quality (input lor)
In case of | : inpat data ()

manoi.:mpuﬁn

[3. Excess Sludge Generation

i SS
T2=Q2"52=(a" 51, =+b" Sl 8 XA Q] 10767 " (Excess dudge generation formula)
a:Cormarting matic of solved BODgMLES ngBCD)
hL‘omuun[nme‘SS(n‘.\ﬁsS mgss)

Incase of 2:Inp dana SBOD c:Sbdpe mduct iration of activaced alodgeLday)
XA Saco:Sclved BOD qualiny: nm to racter
8 HAMLSS concentrasionimg
SHdrabe mtention el
Table-2 Basic Conditions
Water Flow and Quality Sludge Moisture and Recovery Ratio Chemical Conditions for Devatest

*inlet flow: Q{m3 D) 14 *Primary dudge motsture rago - W §%.5] *Removal rabo i primary tank : AX(%3) 50.0] - Chemical dosage : A5(%:) 1.0}
“hlet qualiny: S0(me'D) 18 96.5 Rmm ﬂno m shudre thickener : ASC%) 90.0] *Chemical dissclve concentration - AS(%) 0.2

- Tosal removal ratio - ALCYS)

*Efluent guality: Seme )

Thickened sudge moisturs o - W3y . Ao A0 95g| |
80.0 ]
o |

-Shudge generation rabio per removal §5 : Sa%e)

Table-3 Material Balance Calculation

0 1 2 i 4] 3l I 1l g [l LQl u] 12 5.
Q(m drv) 1.m_m| 143201 367 147,324 18 140,005 1174 TR 117 1292 ITH 117 1.29] 130,887
T DS dawy 25,200 28,996 14498 14,498 1158 2.900] 23.487 2610/ 0.235) 23721 2 533] 1186 37 2,665
[Simel) 1 20 uﬂmi 102 3 21 ‘mmi 23 ) 15.363] ;mm' 1153 21
(X000 100/ 1151 §.5 §.5 440 K| 32 10.4] 03 841 §9.4 47 151 10.6]
(0 Inleg) (1:Inet to Primasy Tank) (3:Inlet 1o Secondary Tank) (5:0utlet from Secondary Tanl  (S1:E Sluent-1)
QX miD) *Qi(m3D) Qi miD) Q(miD) *Q5-1(miD)
“THt"Ds/ D0 *TIDS D) “THDSD) “TS"DSD) “T5-14"D5'DY
*S0( me'l) *51{mg1) Pfimar_\"_‘r nk i *S3(mel) Secondary Tank *S5(mel) 55.1(mel) - Outlet |
al
(2 Primary Sludge) } (4Excess Shudge) (& Water for Chemical
Q= D) 1 ¢ "Qi(miD) *Q8(m3iD)
TNDSD) 4. .. % TACDSD) “TSE'DS D)
52 mel) ! “$4(me1) *58(me1)
(12:Tot! Supsmatant) Thickening Tank _eg I L S Chemical Dosage L :Shudre with Chemical) Dewatering
QL m3D) QP miD)
*TI2'DSD) 'TG(:‘DS D) “ToDSD) 'HD(:’DS D)
*$1Xmgl) S6(mgl) S¥(mgl) *S10(mg1)
(7:Thickener Supernatant) (11:Devatering Supsratant)
'QI(miD) "Q(m3D)
“THDS'D) “TI(rD8/D)
*$T(mgl) *$11(mg1)
Calculation Formula
*O0=ingut Data "Q3=01.02 *Q6=T4=100/(100-W3) "Q5=06-C8 '0.‘-0‘—011 *Q5-1=0Q5.08
“TO=QU"S0*10°(-6) *T3=T1*(100-A2)100 “Toa(T2+T4)" A5100 *TomT6=TS *TI2=T7+T11 *TS.1=T5.T§
*S0=input Data $3=TI0EQ *$6=10"6"(100-W 3100 “Se=T9" 106 Q9 '511 ‘1'11 10°6Q11 *§5.1=55
. *QI0=T10*100/(100-W3)
*T4m{(T1-TS/*S0100}-T2 “TI=(T2+T4- T6 *TI0=TS*A4/100
*54=10"6(100-W2)100 *§ =T 710607 *510=10"6"(100-W4) 100
TQI=QIQINTITHT *QE=TE"AS A8
*T5=T1*(100-A1)100 ~TE=QE*$8 1076 “TH=TS.T10
*§2=1076%(100-W1) 100 *55=TS0E QS *$8=10"4"46 *$11=T11"10°6'Q11
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TL-1

Material Balance Sheet

# 1.6 NlALEE FEHEE (11/11)

O:Inlet LiInlet to Primary Tank 3:Inlet to Secondary Tank 5:0utlet from Secondary Tan 5-1:Effluent-1
QO(m3/D) 140,000| QI(m3/D) 143,291 Q3(m3/D) 142,324 Q5(m3/D) 140,005 Q5-1(m3/D) 139,887
TO(t- DS/D) 25.200) T1(t- DS/D) 28.996) T3(t-DS/D) 14,498 T5(t-DS/D) 2.900) T5-1(t- DS/D) 2,665
S0( mg/l) 180) s1(mg/l) 202 S3(mg/l) 102 S5(mg/l ) 21 $5-1( mg/l ) 21
X1 (%) 115.1] X3 (%) 57.5) X5 (%) 115 X5-1 (%) 10.6
Primary Sedimentation Secondary Tank - Outlet
Tank
(SS Removal : %)
8:Water for Chemical
2:Primary Sludge 4:Excess Sludge Q8(m3/D) 117
Q2(m3/D) 967] Q4(m3/D) 2,320 T8(t- DS/D) 0.235
T2(t-DS/D) 14.498] T4(t-DS/D) 11.598] S8(mg/l) 2,000
S2(mgll ) 15,000 S4(mg/l ) 5,000 X8 (%) 0.9)
X2 (%) 57.5| X4 (%) 46.0)
12:Total Supernatants ¥
Q12(m3/D) 3,291 * Sludge to Thickener
T12(t-DS/D) 3,796} Q(m3/D) 3,286 Thickening Tank Chemical Dosage N Dewatering
S12(mg/l ) 1,153 T(t-DS/D) 26.096 + Carry Out
X12 (%) 15.14 S(mg/l) 7,941 (SS Recovery : %) (SS Recovery : %)
6:Thickened Sludge 9:Sludge with Chemical
Q6(m3/D) 1,174 Q9(m3/D) 1,202 10:Sludge Cake
T6(t- DS/D) 23.487] T9(t-DS/D) 23.721] Q10(m3/D) 113
S6(mg/l ) 20,000 S9( mg/l) 18,364] T10(t-DS/D) 22.535|
X6 (%) 93.2 X9 (%) 94.1] $10(mg/l ) 200,000}
X10 (%) 89.4]
7:Thickener Supernatant 11:Dewatering Supernatant
Q7(m3/D) 2,112) Q11(m3/D) 1,179)
T7(t-DS/D) 2,610 T11(t-DS/D) 1.186
S7(mg/l) 1,236 S11(mg/l ) 1,006
X7 (%) 10.4 X11 (%) 47
Y
LEGEND

Q:Water Flow : (m3/day)

T:Solid Matter : (t-DS/day)

S:Solid Cor ion : (mg/l)

X :Ratio for Inlet Solid : (%)
- Water
Sludge
Supernatant
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