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Table I.2  Design Calculation of C2+E1 WWTP (1/11) 
 

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : C2+E1 WWTP

(2) Land Area : Approximately ha

(3) Ground Level (Elevation : + m (Plan)

(4) Inlet Pipe Invert Level : - m

(5) Pipe Diameter : mm

(6) Land Use : －

(7) Collection System : Combined System Separate System

(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Ngamoeyeik Creek

(10)Water Level at the Effluent Poin :
High water leve = m
Low water level = m

(11)Target Year : (F/S Stage)
(M/P Stage)

1-2 Service Area and Design Population

(1) Service Area : ha

(2) Design Population

xxxx

4.00

15.82

3,200

－

2020

3.70

2040

Year 2040
Design Population person - 1,902,000

Item Year 2020

11,286
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Table I.2  Design Calculation of C2+E1 WWTP (2/11) 
 

1-3 Design Sewage Flow

(Year 2020)

(Year 2040)

1-4 Design Sewage Quality

1-5 Process Flow Diagram

  Raw sludge

Return sludge

  Waste Sludge

Primary Sedimentation
Tank

Aeration Tank

0

Influent

Screen and Grit Chamber

m3/day

0.0
m3/hr

Lift Pump Station

m3/hr

0.0

(mg/l) (mg/l) (mg/l)
Item

BOD SS

m3/min

m3/secm3/min

m3/sec

0.00
0.00 0.000

0.000

12.917
744,000

1,116,000 46,500.0 775.00
31,000.0 516.67 8.611

T-N

Influent 200 -
Effluent

180
30 -20

Effluent to the river

Gravity Thickener
Final Sedimentation

Tank

Disinfection Channel

Disposal site (Land Fill)
and/or Reuse (Future)

Mixed Sludge Tank

Sludge Dewatering

Oil&Greese

(mg/l)
-
5

Coli-group

(MPN/cm3)

-
3,000

Maximum Hourly Flow

Item
Maximum Daily Flow

Maximum Hourly Flow

Item
Maximum Daily Flow

m3/day
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Table I.2  Design Calculation of C2+E1 WWTP (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 m3/m2/day 35.0-70.0 50

(2) Settling Time (Ref.) hour 1.5 1.5

(3) Water Depth m 2.5-4.0 3.5

(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/l 1,500 -2,000 2,000

(3) BOD-SS Load (Reference only) kg/kg/day 0.2 - 0.4 -

4 Final Sedimentation Tank (For Maximum Daily Flow)

(1) Hydraulic Load m3/m2/day 20.0-30.0 25

(2) Settling Time (Ref.) hour 3.0-4.0 -

(3) Water Depth m 2.5-4.0 3.5

(4) Weir Loading m3/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/m2/day 60-90 75

(2) Water Depth m 4.0
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Table I.2  Design Calculation of C2+E1 WWTP (4/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (5/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (6/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (7/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (8/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (9/11) 
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Table I.2  Design Calculation of C2+E1 WWTP (10/11) 
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Material Balance Sheet

 0:Inlet  1:Inlet to Primary Tank 　3:Inlet to Secondary Tank 　5-1:Effluent-1

 Q0( 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

 T0(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  S5-1( mg/l ) 21

 X1 ( % ) 115.1  X3 ( % ) 57.5  X5 ( % ) 11.5  X5-1 ( % ) 10.6

Primary Sedimentation Secondary Tank ・Outlet

（SS Removal : ％)

　8:Water for Chemical

 2:Primary Sludge  4:Excess Sludge  Q8( m3/D ) 624

 Q2( m3/D ) 5,136  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 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 Supernatant  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( 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

Tank

5:Outlet from Secondary Tank

Table I.2  Design Calculation of C2+E1 WWTP (11/11) 
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Table I.3  Design Calculation of W1 WWTP (1/11) 

 

  

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : W1 WWTP

(2) Land Area : Approximately ha

(3) Ground Level (Elevation : + m (Plan)

(4) Inlet Pipe Invert Level : - m

(5) Pipe Diameter : mm

(6) Land Use : －

(7) Collection System : Combined System Separate System

(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Hlaing River

(10)Water Level at the Effluent Poin :
High water leve = m
Low water level = m

(11)Target Year : (F/S Stage)
(M/P Stage)

1-2 Service Area and Design Population

(1) Service Area : ha

(2) Design Population

xxxx

4.10

7.60

2,000

－

2020

3.70

2040

Year 2040
Design Population person - 483,300

Item Year 2020

1,654
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Table I.3  Design Calculation of W1 WWTP (2/11) 
 

1-3 Design Sewage Flow

(Year 2020)

(Year 2040)

1-4 Design Sewage Quality

1-5 Process Flow Diagram

  Raw sludge

Return sludge

  Waste Sludge

Primary Sedimentation
Tank

Aeration Tank

0

Influent

Screen and Grit Chamber

m3/day

0.0
m3/hr

Lift Pump Station

m3/hr

0.0

(mg/l) (mg/l) (mg/l)
Item

BOD SS

m3/min

m3/secm3/min

m3/sec

0.00
0.00 0.000

0.000

3.194
184,000
276,000 11,500.0 191.67

7,666.7 127.78 2.130

T-N

Influent 200 -
Effluent

180
30 -20

Effluent to the river

Gravity Thickener
Final Sedimentation

Tank

Disinfection Channel

Disposal site (Land Fill)
and/or Reuse (Future)

Mixed Sludge Tank

Sludge Dewatering

Oil&Greese

(mg/l)
-
5

Coli-group

(MPN/cm3)

-
3,000

Maximum Hourly Flow

Item
Maximum Daily Flow

Maximum Hourly Flow

Item
Maximum Daily Flow

m3/day
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Table I.3  Design Calculation of W1 WWTP (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 m3/m2/day 35.0-70.0 50

(2) Settling Time (Ref.) hour 1.5 1.5

(3) Water Depth m 2.5-4.0 3.5

(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/l 1,500 -2,000 2,000

(3) BOD-SS Load (Reference only) kg/kg/day 0.2 - 0.4 -

4 Final Sedimentation Tank (For Maximum Daily Flow)

(1) Hydraulic Load m3/m2/day 20.0-30.0 25

(2) Settling Time (Ref.) hour 3.0-4.0 -

(3) Water Depth m 2.5-4.0 3.5

(4) Weir Loading m3/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/m2/day 60-90 75

(2) Water Depth m 4.0
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Table I.3  Design Calculation of W1 WWTP (4/11) 
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Table I.3  Design Calculation of W1 WWTP (5/11) 
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Table I.3  Design Calculation of W1 WWTP (6/11) 
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Table I.3  Design Calculation of W1 WWTP (7/11) 
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Table I.3  Design Calculation of W1 WWTP (8/11) 
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Table I.3  Design Calculation of W1 WWTP (9/11) 
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Table I.3  Design Calculation of W1 WWTP (10/11) 
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Material Balance Sheet

 0:Inlet  1:Inlet to Primary Tank 　3:Inlet to Secondary Tank 　5-1:Effluent-1

 Q0( 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( mg/l ) 21  S5-1( mg/l ) 21

 X1 ( % ) 115.1  X3 ( % ) 57.5  X5 ( % ) 11.5  X5-1 ( % ) 10.6

Primary Sedimentation Secondary Tank ・Outlet

（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

 Q12( m3/D ) 4,325  * Sludge to Thickener

 T12(t･DS/D) 4.989  Q( m3/D ) 4,319 Thickening Tank Chemical Dosage Dewatering

 S12( mg/l ) 1,153  T(t･DS/D) 34.298 ・Carry Out

 X12 ( % ) 15.1  S( mg/l ) 7,941 （SS Recovery : ％) （SS Recovery : ％)

　6:Thickened Sludge 　9:Sludge with Chemical

 Q6( m3/D ) 1,543  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 ( % ) 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

Tank

5:Outlet from Secondary Tank

Table I.3  Design Calculation of W1 WWTP (11/11) 
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Table I.4  Design Calculation of W2 WWTP (1/11) 
 

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : W2 WWTP

(2) Land Area : Approximately ha

(3) Ground Level (Elevation : + m (Plan)

(4) Inlet Pipe Invert Level : - m

(5) Pipe Diameter : mm

(6) Land Use : －

(7) Collection System : Combined System Separate System

(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Hlaing River

(10)Water Level at the Effluent Poin :
High water leve = m
Low water level = m

(11)Target Year : (F/S Stage)
(M/P Stage)

1-2 Service Area and Design Population

(1) Service Area : ha

(2) Design Population

2,356

Item Year 2020 Year 2040
Design Population person - 349,500

3.70

2040

xxxx

4.50

6.54

1,800

－

2020
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Table I.4  Design Calculation of W2 WWTP (2/11) 
 

1-3 Design Sewage Flow

(Year 2020)

(Year 2040)

1-4 Design Sewage Quality

1-5 Process Flow Diagram

  Raw sludge

Return sludge

  Waste Sludge

126,000
Maximum Hourly Flow

Item
Maximum Daily Flow

Maximum Hourly Flow

Item
Maximum Daily Flow

m3/day

Oil&Greese

(mg/l)
-
5

Coli-group

(MPN/cm3)

-
3,000

Sludge Dewatering

Primary Sedimentation
Tank

Disposal site (Land Fill)
and/or Reuse (Future)

Mixed Sludge Tank

Effluent to the river

Gravity Thickener
Final Sedimentation

Tank

Disinfection Channel

Effluent
180
30 -20

2.188189,000 7,875.0 131.25

T-N

Influent 200 -

BOD

87.50 1.458
m3/min

m3/secm3/min

m3/sec

0.00
0.00 0.000

0.000

5,250.0

m3/hr

Lift Pump Station

m3/hr

0.0

(mg/l) (mg/l) (mg/l)
Item

SS

Aeration Tank

0

Influent

Screen and Grit Chamber

m3/day

0.0
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Table I.4  Design Calculation of W2 WWTP (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 m3/m2/day 35.0-70.0 50

(2) Settling Time (Ref.) hour 1.5 1.5

(3) Water Depth m 2.5-4.0 3.5

(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/l 1,500 -2,000 2,000

(3) BOD-SS Load (Reference only) kg/kg/day 0.2 - 0.4 -

4 Final Sedimentation Tank (For Maximum Daily Flow)

(1) Hydraulic Load m3/m2/day 20.0-30.0 25

(2) Settling Time (Ref.) hour 3.0-4.0 -

(3) Water Depth m 2.5-4.0 3.5

(4) Weir Loading m3/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/m2/day 60-90 75

(2) Water Depth m 4.0
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Table I.4  Design Calculation of W2 WWTP (4/11) 
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Table I.4  Design Calculation of W2 WWTP (5/11) 
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Table I.4  Design Calculation of W2 WWTP (6/11) 
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Table I.4  Design Calculation of W2 WWTP (7/11) 
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Table I.4  Design Calculation of W2 WWTP (8/11) 
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Table I.4  Design Calculation of W2 WWTP (9/11) 
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Table I.4  Design Calculation of W2 WWTP (10/11) 
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Material Balance Sheet

 0:Inlet  1:Inlet to Primary Tank 　3:Inlet to Secondary Tank 　5-1:Effluent-1

 Q0( 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

 T0(t･DS/D) 22.680  T1(t･DS/D) 26.096  T3(t･DS/D) 13.048  T5(t･DS/D) 2.610  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 ( % ) 57.5  X5 ( % ) 11.5  X5-1 ( % ) 10.6

Primary Sedimentation Secondary Tank ・Outlet

（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 ( % ) 57.5  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( mg/l ) 1,153  T(t･DS/D) 23.487 ・Carry Out
 X12 ( % ) 15.1  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  T9(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 Supernatant

 Q7( m3/D ) 1,901  Q11( m3/D ) 1,061

 T7(t･DS/D) 2.349  T11(t･DS/D) 1.067

 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

Tank

5:Outlet from Secondary Tank

Table I.4  Design Calculation of W2 WWTP (11/11) 
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Table I.5  Design Calculation of E3 WWTP (1/11) 
 

 

  

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : E3 WWTP

(2) Land Area : Approximately ha

(3) Ground Level (Elevation : + m (Plan)

(4) Inlet Pipe Invert Level : - m

(5) Pipe Diameter : mm

(6) Land Use : －

(7) Collection System : Combined System Separate System

(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Ngamoeyeik Creek

(10)Water Level at the Effluent Poin :
High water leve = m
Low water level = m

(11)Target Year : (F/S Stage)
(M/P Stage)

1-2 Service Area and Design Population

(1) Service Area : ha

(2) Design Population

5,418

Item Year 2020 Year 2040
Design Population person - 921,000

－

2020

3.70

2040

xxxx

6.90

10.82

2,400
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Table I.5  Design Calculation of E3 WWTP (2/11) 
 

1-3 Design Sewage Flow

(Year 2020)

(Year 2040)

1-4 Design Sewage Quality

1-5 Process Flow Diagram

  Raw sludge

Return sludge

  Waste Sludge

Maximum Hourly Flow

Item
Maximum Daily Flow

Maximum Hourly Flow

Item
Maximum Daily Flow

m3/day

Coli-group

(MPN/cm3)

-
3,000

Oil&Greese

(mg/l)
-
5

Disposal site (Land Fill)
and/or Reuse (Future)

Mixed Sludge Tank

Sludge Dewatering

Effluent to the river

Gravity Thickener
Final Sedimentation

Tank

Disinfection Channel

Effluent
180
30 -20

T-N

Influent 200 -

4.583
264,000
396,000 16,500.0 275.00

11,000.0 183.33 3.056
m3/min

m3/secm3/min

m3/sec

0.00
0.00 0.000

0.000

m3/hr

Lift Pump Station

m3/hr

0.0

(mg/l) (mg/l) (mg/l)
Item

BOD SS

Primary Sedimentation
Tank

Aeration Tank

0

Influent

Screen and Grit Chamber

m3/day

0.0
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Table I.5  Design Calculation of E3 WWTP (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 m3/m2/day 35.0-70.0 50

(2) Settling Time (Ref.) hour 1.5 1.5

(3) Water Depth m 2.5-4.0 3.5

(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/l 1,500 -2,000 2,000

(3) BOD-SS Load (Reference only) kg/kg/day 0.2 - 0.4 -

4 Final Sedimentation Tank (For Maximum Daily Flow)

(1) Hydraulic Load m3/m2/day 20.0-30.0 25

(2) Settling Time (Ref.) hour 3.0-4.0 -

(3) Water Depth m 2.5-4.0 3.5

(4) Weir Loading m3/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/m2/day 60-90 75

(2) Water Depth m 4.0
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Table I.5  Design Calculation of E3 WWTP (4/11) 
 



The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City 
Vol VI Sewerage and Drainage System Master Plan, Appendix 

 

I-54 

Table I.5  Design Calculation of E3 WWTP (5/11) 
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Table I.5  Design Calculation of E3 WWTP (6/11) 
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Table I.5  Design Calculation of E3 WWTP (7/11) 
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Table I.5  Design Calculation of E3 WWTP (8/11) 
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Table I.5  Design Calculation of E3 WWTP (9/11) 
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Table I.5  Design Calculation of E3 WWTP (10/11) 
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Material Balance Sheet

 0:Inlet  1:Inlet to Primary Tank 　3:Inlet to 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) 47.520  T1(t･DS/D) 54.678  T3(t･DS/D) 27.339  T5(t･DS/D) 5.468  T5-1(t･DS/D) 5.025

 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 ( % ) 57.5  X5 ( % ) 11.5  X5-1 ( % ) 10.6

Primary Sedimentation Secondary Tank ・Outlet

（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( mg/l ) 5,000  X8 ( % ) 0.9

 X2 ( % ) 57.5  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 ( % ) 93.2  X9 ( % ) 94.1  S10( 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

Tank

5:Outlet from Secondary Tank

Table I.5  Design Calculation of E3 WWTP (10/11) 
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Table I.6  Design Calculation of N1 WWTP (1/11) 
 

 

  

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name : N1 WWTP

(2) Land Area : Approximately ha

(3) Ground Level (Elevation : + m (Plan)

(4) Inlet Pipe Invert Level : - m

(5) Pipe Diameter : mm

(6) Land Use : －

(7) Collection System : Combined System Separate System

(8) Treatment Process : Conventional Activated Sludge Process

(9) Effluent Point : Hlaing River

(10)Water Level at the Effluent Poin :
High water leve = m
Low water level = m

(11)Target Year : (F/S Stage)
(M/P Stage)

1-2 Service Area and Design Population

(1) Service Area : ha

(2) Design Population

3.70

2040

xxxx

4.00

5.82

1,650

－

2020

Year 2040
Design Population person - 377,200

3,163

Item Year 2020
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Table I.6  Design Calculation of N1 WWTP (2/11) 
 

1-3 Design Sewage Flow

(Year 2020)

(Year 2040)

1-4 Design Sewage Quality

1-5 Process Flow Diagram

  Raw sludge

Return sludge

  Waste Sludge

Aeration Tank

0

Influent

Screen and Grit Chamber

m3/day

0.0

5,833.3

m3/hr

Lift Pump Station

m3/hr

0.0

(mg/l) (mg/l) (mg/l)
Item

SS

97.22 1.620
m3/min

m3/secm3/min

m3/sec

0.00
0.00 0.000

0.000

T-N

Influent 200 -

BOD

2.431210,000 8,750.0 145.83

Effluent
180
30 -20

Primary Sedimentation
Tank

Disposal site (Land Fill)
and/or Reuse (Future)

Mixed Sludge Tank

Effluent to the river

Gravity Thickener
Final Sedimentation

Tank

Disinfection Channel Sludge Dewatering

Coli-group

(MPN/cm3)

-
3,000

Oil&Greese

(mg/l)
-
5

140,000
Maximum Hourly Flow

Item
Maximum Daily Flow

Maximum Hourly Flow

Item
Maximum Daily Flow

m3/day



The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City 
Vol VI Sewerage and Drainage System Master Plan, Appendix 

 

I-63 

Table I.6  Design Calculation of N1 WWTP (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 m3/m2/day 35.0-70.0 50

(2) Settling Time (Ref.) hour 1.5 1.5

(3) Water Depth m 2.5-4.0 3.5

(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/l 1,500 -2,000 2,000

(3) BOD-SS Load (Reference only) kg/kg/day 0.2 - 0.4 -

4 Final Sedimentation Tank (For Maximum Daily Flow)

(1) Hydraulic Load m3/m2/day 20.0-30.0 25

(2) Settling Time (Ref.) hour 3.0-4.0 -

(3) Water Depth m 2.5-4.0 3.5

(4) Weir Loading m3/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/m2/day 60-90 75

(2) Water Depth m 4.0
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Table I.6  Design Calculation of N1 WWTP (4/11) 
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Table I.6  Design Calculation of N1 WWTP (5/11) 
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Table I.6  Design Calculation of N1 WWTP (6/11) 
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Table I.6  Design Calculation of N1 WWTP (7/11) 
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Table I.6  Design Calculation of N1 WWTP (8/11) 
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Table I.6  Design Calculation of N1 WWTP (9/11) 
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Table I.6  Design Calculation of N1 WWTP (10/11) 



T
he P

roject for the Im
provem

ent of W
ater Supply, Sew

erage and D
rainage System

 in Yangon C
ity 

Vol V
I Sew

erage and D
rainage System

 M
aster P

lan, A
ppendix 

 

I-71 

 
Material Balance Sheet

 0:Inlet  1:Inlet to Primary Tank 　3:Inlet to Secondary Tank 　5-1:Effluent-1

 Q0( m3/D ) 140,000  Q1( m3/D ) 143,291  Q3( m3/D ) 142,324  Q5( m3/D ) 140,005  Q5-1( m3/D ) 139,887

 T0(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  S5-1( mg/l ) 21

 X1 ( % ) 115.1  X3 ( % ) 57.5  X5 ( % ) 11.5  X5-1 ( % ) 10.6

Primary Sedimentation Secondary Tank ・Outlet

（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( mg/l ) 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 Dewatering

 S12( mg/l ) 1,153  T(t･DS/D) 26.096 ・Carry Out

 X12 ( % ) 15.1  S( mg/l ) 7,941 （SS Recovery : ％) （SS Recovery : ％)

　6:Thickened Sludge 　9:Sludge with Chemical

 Q6( m3/D ) 1,174  Q9( m3/D ) 1,292 　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  S10( 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 ( % ) 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

Tank

5:Outlet from Secondary Tank

Table I.6  Design Calculation of N1 WWTP (11/11) 
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J. WATER PURIFICATION DEMONSTRATION EXPERIMENT AT 
KANDAWGYI LAKE 
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K. CHANGE OF SITES FOR WWTPS 
 

The following WWTP sites were changed. Location map is shown in Figure K.1. 

 

C2+E1 Permission from Ministry of Information could not be obtained to use a land, of which area 

is 44 acre. Therefore, only 22.86 acre is available at the current site (ref. to Figure K.2). 

Reformation of C2+E1 sewerage zone is necessary. 

C2+ E1 A new land with 5.142 acre is proposed in Thingangyun Township (ref. to Figure K.3). 

Reformation of C2+E1 sewerage zone is necessary. 

E1+E2 A new land with 23 acre was obtained in North Dagon Township (ref. to Figure K.4). E2 

sewerage zone is to be combined with E1 sewerage zone. 

N1 A new land with 11 acre was obtained near the current WWTP. However the land is divided 

into two parts by a main road (ref. to Figure K.5). 

E3 Permission for land acquisition could not be obtained. E3 sewerage zone is to be combined 

with C2 sewerage zone. 
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Source: YCDC 

Figure K.1  Change of Sites for WWTPs, Location Map 
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Source: YCDC 

Figure K.2  Change of Sites for C2+E1 WWTP 



 

 

The P
roject for the Im

provem
ent of W

ater Supply, Sew
erage and D

rainage System
 in Yangon C

ity 
Vol V

I Sew
erage and D

rainage System
 M

aster P
lan, A

ppendix  

K
-4 

 
Source: YCDC 

Figure K.3  Change of Sites for C2+E1 WWTP 
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Source: YCDC 

Figure K.4  Change of Sites for E1+E2 WWTP 



 

 

The P
roject for the Im

provem
ent of W

ater Supply, Sew
erage and D

rainage System
 in Yangon C

ity 
Vol V

I Sew
erage and D

rainage System
 M

aster P
lan, A

ppendix  

K
-6 

 
Source: YCDC 

Figure K.5  Change of Sites for N1 WWTP 
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