The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City

Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (1/11)

1 BASIC CONDITIONS
1-1 Basic Items

(1) Name

(2) Land Area

(3) Ground Level (Elevatio
(4) Inlet Pipe Invert Level
(5) Pipe Diameter

(6) Land Use

(7) Collection System

(8) Treatment Process

(9) Effluent Point

C2+E1 WWTP
Approximately XXXX ha
+ 4.00 m (Plan)
- 15.82 m
3,200 mm

Combined-System Separate Syster)

Conventional Activated Sludge Process

Ngamoeyeik Creek

(10) Water Level at the Effluent Poir :

High water leve =
Low water leve =

(11) Target Year

3.70 m
— m

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

Table 1.2 Design Calculation of C2+E1 WWTP (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/1) (mg/1) (mg/l) | (veNiem®) | (mgl/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 .
v [
Aeration Tank It 5 L]  Mixed Sludge Tank
; I
v  Return sludgel , v
Final Sedimentation I . . .
L. L. _.
Tank Wasts Slﬁdge 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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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 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 m*/m?/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 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 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 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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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (4/11)

2 CAPACITY CALCULATION

2-1 Grit Chamber

Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | m’day 1,116,000
(Maximum Hourly Flow) Q2 | mi/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/(AVxHxBN) 2.69
Thereforel W2 m 3.0
Length L1 m RSA/(W2xBN) 12.92
Therefore| L2 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) _
Water Surface Load m’/m7/day|Q1/(WxLxN) 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 UNI1 unit 2
Discharge per Unit DU1 | m’/min [1/10xQ1 19.38
Pump Diameter(V=1.5~3.0m/s{ D1 mm  |146x(DU1/1.5~3.0)"" 371 ~525
Therefore| DI1 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)"° 742 #HHHA
Therefore| D3 mm 900
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (5/11)

2-3 Primary Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 744,000
(Maximum Daily Flow) Q | m'mr 31,000.0
Basin Number BN basin 64
Hydraulic Load HL m3fm2:‘day 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| 12 m 47.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 250
Required Weir Length WL1 | m/basin [Ql/(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 Tan 47.0
Upper Tank 18.8
Lower Tank 28.2
(Basin Number)| N basin 64
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 49.47
Retention(Settling) Time T hour [(NxWxDxL)/Q2 1.70
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 24734
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (6/11)

2-4 Aeration Tank

Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 | mday 744,000
(Maximum Daily Flow) Q | m'mr 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) 554
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(Q1xBODin)/(WxHxLxNxXa) 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 - cxHRT/24xXa ) =
| | 4805
S-BOD;, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODinx*0.6"
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a :Sludge converting ratio of solved BOI 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 | mg/L [10.42xA-SRT™ (15-20C) 4.614
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQX3 20mg/l > 14
-OK-
1 : 15 : 15 : 225
Partition of Aeration Tank T T T o
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
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (7/11)

2-5 Final Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 744,000
(Maximum Daily Flow) Q | m'mr 31,000.0
Basin Number BN basin 64
Hydraulic Load HL m3fm2:‘day 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 35
Overflow Weir Load OWL m3fmfday 150
Required Weir Length WL1 | m/basin [Ql/(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 Tan 93.0
Upper Tank 37.2
Lower Tank 55.8
(Basin Number)| N basin 64
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 25.00
Retention(Settling) Time T hour [(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 149.04
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (8/11)

2-6 Disinfection Channel

Item Sign Unit Calculation F/S M/P
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 WY 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| L2 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 TDI m (SAx4/(3.14xBN))*? 12.13
Therefore | TD2 m 12.5
Dimension (Diameter)] D nvbasin 12.5
(Depth)| H m 4.0
(Basin Number)| BN basin 16
l(Check)
Solid Matter Load SML | kg/m’/day|GSx10%/(3.14xD*/4)xBN 70.7
Sludge Thickened Time T hr (3.14 XDZK4)XHXBNX24;’GSV 10.8
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Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.2 Design Calculation of C2+E1 WWTP (9/11)

2-8 Sludge Dewatering

I_ 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 TSXlOsl(OT xUN) 218.9
Solids Loading Qo0 [ke-ds/r/o104 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%Q409 291.0
Operating Time OT | hour/day Tleosf((DCX(UN'l)) 18.0
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Table 1.2 Design Calculation of C2+E1 WWTP (10/11)

Material Balance Calculation (Primary and S dary Sedi ion Tank + T hickening Tank+ Mechanical Dew

Table-1 Input Data
|1.Calml¢imhhnr | 1]1:Premise that the quality of supernatants are same level removed with inlet sewage
13-Precnise that the entire supernatants are removed at treatme el grocess

locl)

7. Selecion of Treatment Effciency
camof ] inpt data 90| 2
case of 1 mput data (mg )

[3. Excess Sl 1 1]1:Consideration of Solid Matter Only 2:Censideration of Converting of Solved BOD (input lor2)
In i1 data (S i 100)S1udze generation ratio per removal S5(%)
T2=0Q2°52=(3" Saopb* 51-¢"8° KA) QU/10"S " “(Excess sudge generation formula)
aComverting ratio of solved BOD(mgMLSS ngBOD)
b:Comerting ratio of §5 (mgh L35 mg33)
«Sbdge mduction ratio caused by endog evcus mapiration of activated shudgel Liday)
SaceS clved BOD qualityat irlet to raactor
HAMISS conartrationimg )
& Hydeambe mtmnion tmelday)

Table 2 Basic Conditions
W, Chemical Conditions for Devatenng _I
“Tlet flow : Qmi D) 50.0] ~Chemical dosage : ASC%) 1.0]
“hlet qubity : SOmel) : 90.0] ~Chemical dissolve concentration : AB(a) 02
|- Total removal ratio : A% 20.0] “Thickened sludge moisture ratio : W3(%) “Racoverveatio in & ang : ASCH 950 |
*Effluent gualitv: Stme 1) .| *Dewatered shudee moisture ratio - W4(%%) 80, I
*Shudre generation ratio per removal 55 : 5i(%) 100.0
Table-3 Material Balance Calculation
0 1 2| 3l 4 3 6 il | il 9 1] 121 5.1
[ETEEr) 7 7614 51 7563 1227 744,025 6241 1223 24 6365 :ﬁi 17 aﬂ{ 743401
T (" DS/davh 133920 154.091 77.046 T7.046 61,637 15.409) 124.814] 13868 1.24§ 126,062 119,759 6303 20171 14.161
(StmgT) 20 15 102 smﬂ 21 20 12 2 18 2 1 1153 21
[ X To*1000 1151 513 5131 26 115 932 104 0 841 §94 47 151 106
Figure-1 Material Balance Model
(Clced) (1:Inlet to Primasy Tark) (31nlet to Secondary Tank) (3:Outlet from Secondary Tanl  (S-1:Effluent-1)
Qi m3D) “QI{ m3D) “Q3(m3iD) ‘Q(m3D) *Q5-1( m3/D)
“TO(" D6 D) T DS D) *T3('DSD) *TS("DSD) *T5.14"DS/D)
ZSO(ml) *S1(mgl) anmfl_ i “§3(mel) Secondary Tank *$5(mgl) *85.1(mg) * Outlet
ank
(2 Primary Siudge) § (4Excess Sudge) (8 Water for Chenical)
"QAm3D) + "Qi(m3D) *Q8(miD)
TUCDEDD & eepeeeeaeeeaeeaaea.ot (THEUDSD) “T8(rD8D)
“S2me1) ' S man) *S8(mat)
(12:Total Supematant) Thickening Tank (6 Thickened Stodge) _ Chemical Dosage _ (#:5hudge vith Chemvical) _ _ | Dewatering _(10ShdpeCake) * Camry Out
'QINmiD) "Qé(miD) QW miD) QI miD)
*T12("DSD) “T6("DS /D) *T9(r'DSD) *T10(t'DS/D)
*S1Xmgl) "S6(mgl) *$9(mg) *S10( mg)
(7-Thickener Supernatant) (11 Devatering Supematant)
*Q7(m3D) “QII(m3D)
TR DDy T D8 D)
"$7(mg) *S11(mg1)
Calculation Formul
*Q0=Inout Data *Q3=01.02 *Q6=T4*100/(100-W3) QI=Q6+Q8 *QR=07+011 *Q5-1=05-08
*TO=Q0*S0*10°(-6) *T3=T1%(100-A2)100 *Tém(T2+T4)*A3/100 “TomT6TS *TS.1=T5.T§
*50=input Data §3=T3*10°6/Q3 *$6=10"6"(100-W 3) 100 *59=T9*10"6:Q9 .
QeQosgis T QIETI00(I00WD)  QieQaQ9-Q8 T rQIeemieCIo6oews) T
*T1=T0+T13 *T4={(T1-T5)*Si1100}-T2 *TI=(T2+T4)-T6 *T10=T9*A4/100
*$1=T1"10"°601 *$4=10"6%(100-W2)100 *$T=TT10607 *S10=10"6"(100-W4¥100
v T T B LYy s o Y+ L] 2 o 1
*T2=T1.T3 “TS=T1%(100-A1)100 *TE=Q8*58/10°6 *TH=T9.TI0
*5I=10"6%100-W1)¥100 *§S=TS*10'6/Q5 *S8=104% A8 *S1=TI1*10°6/Q11

Ao uobBues ul wasAs abeurelq pue abesamas ‘Alddns asiep Jo juswaAoddw ayy Jo) 193lodd Byl

xipuaddy ‘ueld J91se|N waisAs abeurelq pue abetamas A |OA
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Material Balance Sheet

Table 1.2 Design Calculation of C2+E1 WWTP (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 N 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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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City

Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.3  Design Calculation of W1 WWTP (1/11)

1 BASIC CONDITIONS
1-1 Basic Items

(1) Name

(2) Land Area

(3) Ground Level (Elevatio
(4) Inlet Pipe Invert Level
(5) Pipe Diameter

(6) Land Use

(7) Collection System

(8) Treatment Process

(9) Effluent Point

W1WWTP
Approximately XXXX ha
+ 4.10 m (Plan)
- 7.60 m
2,000 mm
Cormbined-System

Conventional Activated Sludge Process

(10) Water Level at the Effluent Poir :

High water leve =
Low water leve =

(11) Target Year

Hlaing River
3.70 m
— m

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

1-2 Service Area and Design Population

(1) Service Area

1,654 ha
(2) Design Population
Item Year 2020 Year 2040
Design Population [ person - 483,300
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.3  Design Calculation of W1 WWTP (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 | 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/l) (mg/l) | (mpN/em®) | (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 It 5 ~=»| Mixed Sludge Tank

v Return sludgei ; v

Final S%S;:Entat'on - \'NJz-is'te_S'IE:dge Gravity Thickener
v v
Disinfection Channel Sludge Dewatering
.
\ 4 - B + B
Effluent to the river 2;275?';;?52'(?3?;2)')
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The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.3  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 m®/m?/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 15 1.5
(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 0.2-04 -
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 35
(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/m?/day 60-90 75
(2) Water Depth m 4.0
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Vol VI Sewerage and Drainage System Master Plan, Appendix

2-1

2-2

Table 1.3 Design Calculation of W1 WWTP (4/11)

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’/m“/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| L2 m 12.5
Dimension (Width)] W m 3.0
(Length)| L m |12 12.5
(Depth)] H m H 1.0
(Basin Number)] N basin 4
(Check)
Water Surface Load m’/m”/day|Q1/(WxLxN) 1,840
Average Velocity m/sec  [Q2/(WxHxN) 0.266
Lift Pump Station
Item Sign Unit Calculation | F/S | MP
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 191.67
Pump Unit -1 Number UNI 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 ~522
Therefore| DI mm 450
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m’/min [2/10xQ1 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 #i#iH
Therefore| D3 mm 800
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Table 1.3  Design Calculation of W1 WWTP (5/11)

2-3 Primary Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 184,000
(Maximum Daily Flow) Q | m'mr 7,666.7
Basin Number BN basin 12
Hydraulic Load HL m3fm2:‘day 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| 12 m 62.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 250
Required Weir Length WL1 | m/basin [Ql/(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 Tan 62.0
Upper Tank 24.8
Lower Tank 37.2
(Basin Number)| N basin 12
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 49.46
Retention(Settling) Time T hour [(NxWxDxL)/Q2 1.70
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 24731
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Table 1.3  Design Calculation of W1 WWTP (6/11)

2-4 Aeration Tank

Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 | mday 184,000
(Maximum Daily Flow) Q | m'mr 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| 12 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(Q1xBODin)/(WxHxLxNxXa) 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 - cxHRT/24xXa ) =
| | 4738
S-BOD;, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODinx*0.6"
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a :Sludge converting ratio of solved BOI 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 | mg/L [10.42xA-SRT™ (15-20C) 4.648
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQX3 20mg/l > 14
-OK-
1 : 15 : 15 : 225
Partition of Aeration Tank T T T o
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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Table 1.3  Design Calculation of W1 WWTP (7/11)

2-5 Final Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 184,000
(Maximum Daily Flow) Q | m'mr 7,666.7
Basin Number BN basin 12
Hydraulic Load HL m3fm2:‘day 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| 12 m 123.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 150
Required Weir Length WL1 | m/basin [Ql/(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 Tan 123.0
Upper Tank 49.2
Lower Tank 73.8
(Basin Number)| N basin 12
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 2493
Retention(Settling) Time T hour [(NxWxDxL)/Q2 337
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 148.87
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Table 1.3 Design Calculation of W1 WWTP (8/11)

2-6 Disinfection Channel

Item Sign Unit Calculation F/S M/P
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 WY 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| L2 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
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. 34.298
Generated Sludge Volume GSV | m’/day [Refer to Mass Balance Cal. 4319
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 TDI m (SAx4/(3.14xBN))*? 12.07
Therefore | TD2 m 12.0
Dimension (Diameter)] D nvbasin 12.0
(Depth)| H m 4.0
(Basin Number)| BN basin 4
l(Check)
Solid Matter Load SML | kg/m’/day|GSx10%/(3.14xD*/4)xBN 75.9
Sludge Thickened Time T hr (3.14 XDZK4)XHXBNX24;’GSV 10.1
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Table 1.3  Design Calculation of W1 WWTP (9/11)

2-8 Sludge Dewatering

I_ 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 TSXlOsl(OT xUN) 162.4
Solids Loading Qo0 [ke-ds/r/o104 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%Q409 216.9
Operating Time OT | hour/day Tleosf((DCX(UN'l)) 18.0
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Table 1.3 Design Calculation of W1 WWTP (10/11)

Material Balance Calculation (Primary and § v Sedi ion Tank + Thickening Tank + Meck | Dew atering)
Table-1 Input Data
1. Calculation Manner ' 1|l:?tuni! that the quality of supsrnatants are same level removed with inlet sewage |
2:Premise that the entire ireatment process
3. Selecton of Ireatment Efficiency 1:Total Removal Patio 2:Outlet Water Quality (mput lor2)
Incaseof | :input data E e8]
1 mpx data (mgT)

[3. Excess Sllxip Generation

J1:Comsideration of Solid Matter Ouly 2-Consideration of Converting of Solved BOD (input 1or2)

i|5ludze gensration ratio per removal 55(%

T2=Q2"52=(a" Spep+b "51-¢"8"XA)"QU/10"6" " (Excess sludge generation formula)
aComverting atio of solved BODmgMLS S 'mgBOD)

beCommenting ratio of 55 (mgML3S 'mgS5)
&5 hdge mduckion ratio cameed by e

of activated sladg el L day)

SncoSclved BOD qualityat inlet to sactor

KAMLSS concentrationimg T)
&H etenton hmedday)
Table-2 Basic Conditions
W wdge \m amd B Fatio | Chemical Conditions for Dewatering
~Inlet flow : Q0{m3 D) anln dudge moisture ratio - W) 98] Removal rato m primary tank - A2(*9) 50.0] - Chemical dosage : AS(*s) 1.0)
“inlet quality : SUme 1) g *Recov 90.0] *Chemucal dissclve concentrabion - AS(%%) 0.2]
*Totl removal mtio : A1) 95 |
“Effluent quality: S¥me/D |
“Shudre geaeration rabo per removal §5 : 5i%e) |
4| 5l 3| i 9 ul 12 (2]
3.9 1543 154 |m{ 14 1 sul 4325 18385
15.243 381 30.868 0.3 31177 2618 1.5%) 4989 3.502
sg%j 21 20 2 13364] ;mml |n| 1153 21
3 1L5 932 0 941 894 47 151 106
(0 ldet) (1:1nlet to Primary Tark) (3:Inlet to Secondary Tank) (5:Outlet from Secondary Tand  (5-1:E fluent-1)
QX miD) *Ql(m3D) QB m3D) Qi m3D) *Q5-1(m3/D)
“Tit"DS/D) “TI(rDS/D) “T3(rDSD) “TH("DSD) T5-1¢"D8/Dy
_S0(mg1) S mel) Primary Sedi i *53( me) Secondary Tank *$5(mg) -55.1(me1) - Outlet |
Tank
(2 Primary Sludge) ! (4Excess Studge) (8 Water for Chemical)
‘QX=8D) 1 ! "Qi(m3D) “Q8(=3D)
TNCDSD) 4 eeemeeee-...t THrDSD) *T8(t°DS /D)
52(mel) ] 54 mel) *$8( mgl)
(12:Total Supernatant) Thickening Tank (_ﬁ_'l:bgc!@_eg Slodee) o ean. Chemical Dosage @_S_I\gtg with Chemscal)___ Dewatering _(10:Shudpe Cake) ____ v Carry Out
QL m3D) Q8 m3 miD) QI m3D)
*TI2DSD) 'T&[t'DSDJ *T9('DSD) ‘TINDSD)
“$1Xme1) S6(my1) *$9(mg) “S1(megn)
(7:Thickener Supernatant) (11:Dewatering Supernatant)
"QN(m3D) *Ql(m3D)
TN DSD) *TIrDED)
ST mg) S11(mg1)
Calculation Formula
"Q3=01.02 “Q6=T4*100/(100-W3) Q=068 “QL2=07+Q11 05-1=05-08
*T3=T1%(100-A2)100 “T6=(T2+T4)"A3100 “To=T6+TS *TI2=T7+T11 T5-1=T5.T§
§3=TI06Q “56=10"6(100-W 3) 100 ~§9=TO*10°6/Q9 -S11=T11*10°6/Q11 §5.1=85
""""""""""""""" BT T o SR T . 1 1 5
*Td={(T1-TS)"SV100}-T2 TI=(T2+T4-T6 *TI0=T9* 241100
*$4=1076%(100-W2)100 *§7=T7*10°6/07 *S10=10"6*(100-W4)100
B e o Y s R 2 1 7
*TS=T1%(100-A1)100 “TE=Q8"S9/10°6 “T1=T9.T10
*$2=10"6%(100-W1)100 *§5=TS10°6'Q5 *$8=10"4"46 *S$1=T11*10°6Q1

Ao uobBues ul wasAs abeurelq pue abesamas ‘Alddns asiep Jo juswaAoddw ayy Jo) 193lodd Byl

xipuaddy ‘ueld J91se|N waisAs abeurelq pue abetamas A |OA
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Material Balance Sheet

Table 1.3  Design Calculation of W1 WWTP (11/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:0utlet from Secondary Tank 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 (%) 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) 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 ¥ L
Q12(m3/D) 4,325 * Sludge to Thickener
T12(t- DS/D) 4.989] Q(m3/D) 4,319) Thickening Tank Chemical Dosage N Dewatering
S12(mg/l) 1,153 T(t-DS/D) 34.298 = Carry Out
X12 (%) 15.11 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 (%) 104 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
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Vol VI Sewerage and Drainage System Master Plan, Appendix

Table 1.4

1 BASIC CONDITIONS
1-1 Basic Items

(1) Name

(2) Land Area

(3) Ground Level (Elevatio
(4) Inlet Pipe Invert Level
(5) Pipe Diameter

(6) Land Use

(7) Collection System

(8) Treatment Process

(9) Effluent Point

Design Calculation of W2 WWTP (1/11)

W2 WWTP
Approximately XXXX ha
+ 4.50 m (Plan)
- 6.54 m
1,800 mm

Combined-System Separate Syster)

Conventional Activated Sludge Process

(10) Water Level at the Effluent Poir :

High water leve =
Low water leve =

(11) Target Year

Hlaing River
3.70 m
— m

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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Table 1.4 Design Calculation of W2 WWTP (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 mmin | 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/l) (mg/l) | (mPN/em®) | (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 It 5 Ll  Mixed Sludge Tank
. I
v  Return sludgel , v
Final Sedimentation I - . .
T Gravity Thickener
Tank Waste Sludge y
v v
Disinfection Channel Sludge Dewatering
1
v +
. Disposal site (Land Fill)
Effluent to the river and/or Reuse (Future)
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Table 1.4 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 m®/m?/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 15 1.5
(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 0.2-04 -
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 35
(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/m?/day 60-90 75
(2) Water Depth m 4.0
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2-1

2-2

Table 1.4 Design Calculation of W2 WWTP (4/11)

CAPACITY CALCULATION
Grit Chamber
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 189,000
(Maximum Hourly Flow) Q2 m’/sec 2.188
Water Surface Load WSL m’f’mzfday 1,800
Required Surface Area RSA m” QI/WSL 105.00
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 0.8
Width Wi m Q2/(AVxHxBN) 2.28
Therefore| W2 m 2.5
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)| 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
Lift Pump Station
Item Sign |  Unit Calculation | FSs ] M/P
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 131.25
Pump Unit -1 Number UN1 unit 2
Discharge per Unit DU1 | m’/min [1/10xQ1/UNI1 13.13
Pump Diameter(V=1.5~3.0m/s{ D1 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 [2/10x Q1/UN2 26.25
Pump Diameter(V=1.5~3.0m/s{ D2 mm 146><(DU2;’1.5““-3.0)0'5 432 ~611
Therefore| D2 mm 500
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m’/min [4/10x Q1/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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Table 1.4 Design Calculation of W2 WWTP (5/11)

2-3 Primary Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 126,000
(Maximum Daily Flow) Q | m'mr 5,250.0
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 32.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 250
Required Weir Length WL1 | m/basin [Ql/(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’/m’/day|Q1/(NxWxL) 4922
Retention(Settling) Time T hour |(NxWxDxL)/Q2 1.71
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 246.09
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Table 1.4 Design Calculation of W2 WWTP (6/11)

2-4 Aeration Tank

Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Ql m’/day 126,000
(Maximum Daily Flow) Q | m'mr 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 WY m 1-2H 10.5
Water Depth H m 4.0m~6.0m 6.0
Length L1 m RV/(WxH) 62.5
Therefore| 12 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(Q1xBODin)/(WxHxLxNxXa) 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 - cxHRT/24xXa ) =
| | 4785
S-BOD;, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODinx*0.6"
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a :Sludge converting ratio of solved BOI 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 | mg/L [10.42xA-SRT™ (15-20C) 4.624
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQX3 20mg/l > 14
-OK-
1 : 15 : 15 : 225
Partition of Aeration Tank
No.1 No.2 No.3 No.4d
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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Table 1.4 Design Calculation of W2 WWTP (7/11)

2-5 Final Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Ql m’/day 126,000
(Maximum Daily Flow) Q | m'mr 5,250.0
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 63.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 150
Required Weir Length WL1 | m/basin [Ql/(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’/m’/day|Q1/(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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Table 1.4 Design Calculation of W2 WWTP (8/11)

2-6 Disinfection Channel

Item Sign Unit Calculation F/S M/P
Type - - Chlorination
Design Sewage Flow Q1 m’/day 126,000
|(Maximum Daily Flow) Q2 m’/min 87.5
Retention(Chlorination) Time| RT min 15.0
Required Volume RV m’  [Q2xRT 1,313
Width of channel WY m 2.0
Depth of channel H m 2.5
Pass Number PN pass 8
Length of channel L1 m/pass |RV/(WxHxPN) 328
Therefore| L2 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 | FS | MP
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 TDI m (SAx4/(3.14xBN))*? 9.99
Therefore | TD2 m 10.0
Dimension (Diameter)] D nvbasin 10.0
(Depth)| H m 4.0
(Basin Number)| BN basin 4
l(Check)
Solid Matter Load SML | kg/m’/day|GSx10%/(3.14xD*/4)xBN 74.8
Sludge Thickened Time T hr (3.14 XDZK4)XHXBNX24;’GSV 10.2
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Table 1.4 Design Calculation of W2 WWTP (9/11)

2-8 Sludge Dewatering

I_ 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 TSXlOsl(OT xUN) 2224
Solids Loading Qo0 [ke-ds/r/o104 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%Q409 291.0
Operating Time OT | hour/day Tleosf((DCX(UN'l)) 18.3
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Material Balance Calculation (Primary and S dary Sedi

Table 1.4 Design Calculation of W2 WWTP (10/11)

Tank + T hick Tank+ M

Table-1 Input Data

1. Caloulation Manner l I|1hemhe that the quality of supernatants are sme level removed vith inlet sewage |
2-Premise that the entire treatment process

3 Selecton of Treatm ent Effich 1]1:Total Removal Fatio 2-Ouflet Water ity (anput Tord)

£ [

Incasofl:inpwt dany
case of 1 mpt data

| (mgT)

3. Excess Sludge

1:Consideration of Solid Matter Ouly 2:Consideration of Converting of Solved BOD (i

Incase of 1:1: Sludge generation ratio per removal 554
[ T2=Q2"52=(a" Sacob-S1-c" 5 XA) QLIS " (Excess dudge generation formla)
aConvarting atio of solved BODmgMLS S /mgBOD)
< b:Comuning rato of § S (mgMLSS mySS)
Incase of 2Inpat data SBOD 5 kedpe redoction ratio caseed by endogenocs respiration of activaied slodpe(l'day)
XA SaceScived BOD qualityat inlet to raactor
L) HAMLSS concantration(mg T
Table-2 Basic Conditions
Water Flow snd Ouality Sludge Moisture a0d Recovery Ratio | Chemical Conditions for Devatering

*Tlst flow : Qm3 D) 126000] *Primary dudge moisture ratio - W1(%) 98.5] *Removal ratio in primary ank © A2(%) 50.0] *Chemscal dosage : A5(%) 1.0]

“hnlet quabity : SOmeT) 180] "Excess sudge moisture ratio - W2(%) 99.5] “Recoveryratio i sudge thickener : A3045) 90.0] *Chemscal disscive concentrabion : AS(%s) 0.2
[(Elecomy: Sme) Exe o Bols T = = I
“Efffuent qualitv: Stma /D) 0.0 I
*Shodge generation rabo per removal §5 : 5i(%) |

Table-3 Material Balance Caleulation

0 1 2] 3| 4 | 4] F] fl él m_l 1 12l 5.1]

|G day) 126 12896 7 128.002] 2 12 1.087] 1901 LE&' L163 101 1061 2967 125

T(1"D5/dand 22680 26.% 13.048 IS.N&I 10.438] 2610] 21.138 1349 0.211 21.349) 2028 1067} 3416 2398
SimgD 20 15 102 s 21 20 1‘5,§.| ‘ml 18368 ‘mm' 1 11 21
| XRTo*1000 usal 578 s73] % 103l 932 104 09 941 §9 4] 47 151 10.6]

Figure-] Material Balance Model

(Clded) (1-Inlet to Primmry Tark) (3-Inlet to Secondary Tank) (5:Outlet from Secondary Tand  (5-1E fluent.1)

QW m3D) *Ql{m3D) Q3 m3D) O m3D) *Q5-1(m3/D)

T DS Th "TI'DST) “T3("DSD) “THrDSD) *T5-14°D&/Dy
50 mel) *Si(mel) Primary T‘a;k ; “53(mgl) Secondary Tank *S5(ma) “§5-1( o1} - Outlet

v T
(2 Primary Sludge) | (4Excess Shudge) (3 Water for Chemical)
“QX=3D) : QU miD) “Q8(m3D)
TArDSD) T4DSD) ~T8(t-D5/IY
$2(mel) ' *$4(me1l) “$8(me1)

(12:Total Supematant) Thickening Tank (6 Thickened Sludee) _______________ Chemical Dosage _(5:5hudee with Chemscal) Dewatering _(10Shdee Cake) v Carry Qut
“QIXm3D) “Q4(miD) O miD) QI miD)
“TIr D) “THr DS D) “T9(t*DSD) *“T10("DS/D)
“$1Xmgl) S6(mgl) 59 mg) “$10(mg)

(7:Thickentr Supernatant) (11:Dewatering Supernatant)
"QT(m3D) -Qli(m3D)
T DS D) “TH(rDsD)
“5T(mgl) “S1(mgl)
Calculation Formula

“Qb=incut Data "Q3=0102 “Q6=T4*100/(100-W3) Q=008 “QL2=Q7+011 Q5-1=05-08

“TO=Q0*50*10-(-6) *T3=T1*(100-A2)100 *Te=(T2+T4)*A3100 "To=T6+T8 *T12=T7+T11 T5-1=T5.T8

*S0=lnput Data $3=T3"1006'Q3 *56=10"6"(100-W3)' 100 *59=T9*10°6:Q9 *$11=T11*10"6'Q11 §5.1=55

QUe0-013 *Q4=T4*100/(100-W2) QT=Q0-06 *QIO=T10%100 (100-W4)

Ti=T0=T13 “T4={(T1-T5*Sv100}-T2 “T™=T2+T4)-T6 “TI=T9*A4100

“S1=T1*10"6'01 “§4=10"6100-W2) 100 *§T=TT106Q7 “510=10"6*{100-W4¥100

ST I00WI) QS=Q3QUNTITHTE ‘QiFTEATAS Q1 I=9-g10

“T2=T1.T3 *T5=T1*(100-A1)¥100 *Ti=(B58 106 “Ti=T9-T10

“$2=10"6%(100-W1)100 *§5=T5*10r6' Q8 *58=10"4"A5 “511=T11*10"6:Q11

Ao uobBues ul wasAs abeurelq pue abesamas ‘Alddns asiep Jo juswaAoddw ayy Jo) 193lodd Byl

xipuaddy ‘ueld J91se|N waisAs abeurelq pue abetamas A |OA
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Material Balance Sheet

Table 1.4 Design Calculation of W2 WWTP (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 Qs(m3/D) 126,004 Q5-1(m3/D) 125,899
TO(t-DS/D) 22.680) Ti(t-DS/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 $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) 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 A A
Q12(m3/D) 2,962 * Sludge to Thickener
T12(t- DS/ID) 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 (%) 15.1f 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] $10( mg/l ) 200,000}
X10 (%) 89.4]
7:Thickener Supernatant 11:Dewatering
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 (%) 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
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Table 1.5 Design Calculation of E3 WWTP (1/11)

1 BASIC CONDITIONS

1-1 Basic Items

(1) Name . E3SWWTP

(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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Table 1.5 Design Calculation of E3 WWTP (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 | 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) | (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 1
Aeration Tank Ii 5 sl  Mixed Sludge Tank
. |
v  Return sludgel ; v
Final Sedimentation I : . .
L. L. . Thick
Tank Waste Sludge 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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Table 1.5 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 m®/m?/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 15 1.5
(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 0.2-04 -
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 35
(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/m?/day 60-90 75
(2) Water Depth m 4.0
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2-1

2-2

Table 1.5 Design Calculation of E3 WWTP (4/11)

CAPACITY CALCULATION
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’  [QI/WSL 220.00
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 1
Width w1 m  |Q2/(AVxHxBN) 3.82
Therefore| W2 m 4.0
Length L1 m  |RSA/(W2xBN) 13.75
Therefore| L2 m 14.0
Dimension (Width)] W m 4.0
(Length)| L m |12 14.0
(Depth)] H m H 1.0
(Basin Number)] N basin 4
(Check)
Water Surface Load m’/m”/day|Q1/(WxLxN) 1,768
Average Velocity m/sec  [Q2/(WxHxN) 0.286
Lift Pump Station
Item Sign Unit Calculation | F/S | MP
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 275.00
Pump Unit -1 Number UNI unit 2
Discharge per Unit DU1 | m’/min [1/10xQl 27.50
Pump Diameter(V=1.5~3.0m/s{ DI mm |146x(DU1/1.5 "*3.0)0'5 442 ~625
Therefore| DI mm 500
Pump Unit -2 Number UN2 unit 2
Discharge per Unit DU2 | m’/min [2/10xQ1 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 |4/10xQl 110.00
Pump Diameter(V=1.5~3.0m/s{ D3 mm  |146x(DU3/1.5~3.0)"" 884 #it#itH
Therefore| D3 mm 1000
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Table 1.5 Design Calculation of E3 WWTP (5/11)

2-3 Primary Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 264,000
(Maximum Daily Flow) Q | m'mr 11,000.0
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 66.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 250
Required Weir Length WL1 | m/basin [Ql/(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 Tan 66.0
Upper Tank 26.4
Lower Tank 39.6
(Basin Number)| N basin 16
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 50.00
Retention(Settling) Time T hour [(NxWxDxL)/Q2 1.68
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 250.00
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Table 1.5 Design Calculation of E3 WWTP (6/11)

2-4 Aeration Tank

Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 | mday 264,000
(Maximum Daily Flow) Q | m'mr 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| 12 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(Q1xBODin)/(WxHxLxNxXa) 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 - cxHRT/24xXa ) =
| | 4698
S-BOD;, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODinx*0.6"
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a :Sludge converting ratio of solved BOI 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 | mg/L [10.42xA-SRT™ (15-20C) 4.668
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQX3 20mg/l > 14
-OK-
1 : 15 : 15 : 225
Partition of Aeration Tank T T T o
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

1-55



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

Table 1.5 Design Calculation of E3 WWTP (7/11)

2-5 Final Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 264,000
(Maximum Daily Flow) Q | m'mr 11,000.0
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 132.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 150
Required Weir Length WL1 | m/basin [Ql/(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 Tan 132.0
Upper Tank 52.8
Lower Tank 79.2
(Basin Number)| N basin 16
(Check)
Hydraulic Load HL [m’/m”/day|QI/(NxWxL) 25.00
Retention(Settling) Time T hour [(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL m3fmfday QI/(NxWL2) 150.00
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Table 1.5 Design Calculation of E3 WWTP (8/11)

2-6 Disinfection Channel

Item Sign Unit Calculation F/S M/P
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 WY m 3.0
Depth of channel H m 3.0
Pass Number PN pass 8
Length of channel L1 m/pass |RV/(WxHxPN) 382
Therefore| L2 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
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. 49.21
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 TDI m (SAx4/(3.14xBN))*? 14.46
Therefore | TD2 m 15.0
Dimension (Diameter)] D nvbasin 15.0
(Depth)| H m 4.0
(Basin Number)| BN basin 4
l(Check)
Solid Matter Load SML | kg/m’/day|GSx10%/(3.14xD*/4)xBN 69.7
Sludge Thickened Time T hr (3.14 XDZK4)XHXBNX24;’GSV 10.9
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Table 1.5 Design Calculation of E3 WWTP (9/11)

2-8 Sludge Dewatering

I_ 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 TSXlOsl(OT xUN) 233.0
Solids Loading Qo0 [ke-ds/r/o104 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%Q409 291.0
Operating Time OT | hour/day Tleosf((DCX(UN'l)) 19.2

1-58



651

Table 1.5 Design Calculation of E3 WWTP (10/11)

Material Balance Calculation (Primary and dary Sedi ion Tank + Thickening Tank + Meh 1 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 dat treatment process
2. Selection of Ireatm ent Efficiency 1]1:Total Removal Ratio 2:Outlet Water {input lor2)
hcaseofl: data S0] (%9
Bcaw of 1 mpx Gan | (1]

1]1:Consideration of Solid Matter Only 2-Censideration of Ceavertieg of Solved BOD (input lor2)

100[Sludge generation ratio per removal $50)
T2=Q2"52=(a"Spee=b"51-c"8"X4)"QL/10"6" " (Excess sludge generation formula)
a:Comverting aitio of solved BOD(mgMLS S mgBOD)
-Comusting ratio ofSS(ﬂ‘\IT.SS mgs5)

Incase of 2Input data SBOD e Shdge nducti cration. of activased slodga(dxy}
XA SacoScived BOD qualityat inlet to reactor
L] XAMLSS conomntrationimg 1)
Table-2 Basic Conditions
“Inlet flow: Q(m3/D) 98.5] *Removal ratio in primary tank | AXCS) 1.0}
“nlet quality : S0(me 1) “Recoveryratio i sudge thickener : AC3) 02
| -Total removal catio : AL(%) 0| Recovervatio i devaeing - A40%) I
| -Efffuent quality: Simel) _________| I |
*Sludge generation rato per removal §5 : Si%)
Table-3 Material Balance Calculation
1 2 3 4 sl [ 1 Ell 3l |£| 1l 12] sq0
| Om3 da) 70,206 1.823 268,383 PR 2214 3982 211 uml 212 22 6.2 2
T(r DS/davh 4678 21.339 11,339 21.871 5468 44 289 4921 0443 44732 2405 2231 7138 5025
SimeD 200 15000 102 S|m+ 21 mmg‘ lzs_ﬁ,l 2 18 3_Q| m@l 1|:m+ 11 21
DX Toeno0) 151 573 378 60 sl [TF) 10.4 0 94 894 47 151 10.6]
Eigure-1 Material Balance Model
(0 Iedet) (1:Inlet to Primary Tark) (3:Inlet to Secondary Tank) (5:0utlet from Secondary Tand  (5-1:Efiluent-1)
Q) m¥D) *Ql(m3D) Q3 miD) “Q(m3D) Q8-1(md/D)
“To(DS/Dy “TIrDSDy “T3(t"DSD) “T3("DSD) “T5-1¢"D8/D)
_S0(mg1) *S1(mgl) Primary Sedi: i *$3(mel) Secondary Tank ~$5(me/l) +85.1(me) - Outlet
Tank
(2 Primary Slum)  (4Excess Shudge) (8 Water for Chemical)
‘QUmED) 1 QUmID) “Qi(m3D)
THCDED) ¢ mae. J | *T4('DSD) *T8(t"Ds/ D)
S mel) ! “S4(mzl) “$8(mel)
(12:Total Supernatant) Thickening Tank (6 Thickened Sludee)  ______________ Chemical Dosage _(9:5hodee with Chemical) _ _ | Dewatering _(10ShdgeCake) v Carry Out
QL m3D) “Q8(m3D) “P(m3iD) QI m3D)
“TINDSD) “T6"DS D) “To(r' DS D) “TI0("DS D)
$1X mgl) S6(mgl) *$(mg1) *S10(mg)
(7:Thickener Supernatant) (11:Dewatering Supermatant)
QN (m3D) “Qli(m3D)
T DeD) *TIDSD)
*ST(mgl) *S1l{mgl)
Calculadon Formula
*Q0=izput Data "Q3=0102 *Q6=T4*100(100-W3) *Q9=06+08 *QL2=07+Q11 *Q5-1=05-08
“T=00"S0*10°(-8) “T3=T1*(100-A2V100 “To=(T2+T4" A3/100 “To=T6+T8 *‘TI=T7+T1l “T5-1=T5-T8
*S0=input Data S3=T3*10°6/Q3 *56=10"6*(100-W3) 100 “59=T9*10"6:0% “S1=T11*10"6Q11 §5-1=55
: 2] Fage T Queemof1e0 0
“TI=T0+T13 “T4={(T1-TH"SV100}-T2 *TH=T2+T4-T6 “TW=TY"A4100
“S1=T1*10"6'01 *54=10-6%100-W2y100 “§7=TTI06 Q7 *510=10"6*(100- W4y 100
QZ-'I?'IOOE].‘OEL‘“‘I‘)"-"“"""-"b-s:QSQ-l'(T:Tﬁ)Ttl Tttt “":QS-TG'E-\G-“""“-""""":C-Ii]-@:dl-ﬂ-“-"""""""""“"""“""“"-"""""“"""“"""“-""“""""""“"
“T2=T1-T3 *T5=T1*(100-A1)100 “TH=Q8*58/ 1076 “Til=T9-T10
“§2=10"6%(100-W1)100 *§5=T5*10"6/Q5 S8=10r4" A5 “511=T11*10"6:Q11

Ao uobBues ul wasAs abeurelq pue abesamas ‘Alddns asiep Jo juswaAoddw ayy Jo) 193lodd Byl

xipuaddy ‘ueld J91se|N waisAs abeurelq pue abetamas A |OA
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Material Balance Sheet

Table 1.5 Design Calculation of E3 WWTP (10/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:Outlet from Secondary Tanl 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|
TO(t-DS/D) 47.520) Ti(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(mgll) 202 S3(mg/l) 102 S5(mg/l) 21 $5-1( mg/l ) 21
X1(%) 1151 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) 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 A
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
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Table 1.6 Design Calculation of N1 WWTP (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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Table 1.6 Design Calculation of N1 WWTP (2/11)

1-3 Design Sewage Flow

(Year 2020)
Item m°/day m>/hr mmin | 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 | 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) | (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 .
v [
Aeration Tank |l 5 Lal  Mixed Sludge Tank
. I
v  Return sludgetl , v
Final Sedimentation .

R i i
Tank Wasts SIUdge Gravity Thickener
v v

Disinfection Channel

Sludge Dewatering

v 4
. Disposal site (Land Fill)
Effluent to the river and/or Reuse (Future)
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Table 1.6 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 m®/m?/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 15 1.5
(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 0.2-04 -
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 35
(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/m?/day 60-90 75
(2) Water Depth m 4.0
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2-1

2-2

Table 1.6 Design Calculation of N1 WWTP (4/11)

CAPACITY CALCULATION
Grit Chamber
Item Sign Unit Calculation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 m’/day 210,000
(Maximum Hourly Flow) Q2 m’/sec 2.431
Water Surface Load WSL m’f’mzfday 1,800
Required Surface Area RSA m” QI/WSL 116.67
Basin Number BN basin 4
Average Velocity AV m/sec 0.3
Depth H m 1
Width Wi m Q2/(AVxHxBN) 2.03
Therefore| W2 m 2.5
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)| 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 | FSs ] M/P
Type - - Vertical shaft Volute type mixed flow pump
Design Sewage Flow Q1 m’/min |Peak Flow 145.83
Pump Unit -1 Number UN1 unit 2
Discharge per Unit DU1 | m’/min [1/10xQ1/UNI1 14.58
Pump Diameter(V=1.5~3.0m/s{ D1 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 [2/10x Q1/UN2 29.17
Pump Diameter(V=1.5~3.0m/s{ D2 mm 146><(DU2;’1.5““-3.0)0'5 455 ~644
Therefore| D2 mm 500
Pump Unit -3 Number UN3 unit  |including 1 stand-by 2
Discharge per Unit DU3 | m’/min [4/10x Q1/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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Table 1.6 Design Calculation of N1 WWTP (5/11)

2-3 Primary Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 140,000
(Maximum Daily Flow) Q | m'mr 5,833.3
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 35.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 250
Required Weir Length WL1 | m/basin [Ql/(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’/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
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Table 1.6  Design Calculation of N1 WWTP (6/11)

2-4 Aeration Tank

Item Sign Unit Calculation l F/S M/P
Type - - Multi-tank Complete mixing Type
Design Sewage Flow Q1 | mday 140,000
(Maximum Daily Flow) Q | m'mr 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| 12 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(Q1xBODin)/(WxHxLxNxXa) 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 - cxHRT/24xXa ) =
| | 4785
S-BOD;, : Inflow S-BOD Concentration 80 mg/L (S-BOD[Solved BOD]=BODinx*0.6"
SS;, :Inflow SS Concentration 90 mg/L (Removal Rate in PST : 50%)
a :Sludge converting ratio of solved BOI 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 | mg/L [10.42xA-SRT™ (15-20C) 4.624
Water Temperature 20 C
Effluent Water Quality (C=BOD Maximum) EQX3 20mg/l > 14
-OK-
1 : 15 : 15 : 225
Partition of Aeration Tank
No.1 No.2 No.3 No.4d
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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Table 1.6 Design Calculation of N1 WWTP (7/11)

2-5 Final Sedimentation Tank

Item Sign Unit (ﬂdation F/S M/P
Type - - Parallel Flow Type
Design Sewage Flow Q1 | mday 140,000
(Maximum Daily Flow) Q | m'mr 5,833.3
Basin Number BN basin 16
Hydraulic Load HL m3fm2:‘day 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| 12 m 70.0
Water Depth WD m 35
Overflow Weir Load OWL m3fmfday 150
Required Weir Length WL1 | m/basin [Ql/(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’/m’/day|Q1/(NxWxL) 25.00
Retention(Settling) Time T hour |(NxWxDxL)/Q2 3.36
Overflow Weir Load OWL | m’/m/day |Q1/(NxWL2) 145.83
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Table 1.6  Design Calculation of N1 WWTP (8/11)

2-6 Disinfection Channel

Item Sign Unit Calculation F/S M/P
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 WY m 2.0
Depth of channel H m 2.5
Pass Number PN pass 8
Length of channel L1 m/pass |RV/(WxHxPN) 36.5
Therefore| L2 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
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. 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 TDI m (SAx4/(3.14xBN))*? 10.53
Therefore | TD2 m 10.5
Dimension (Diameter)] D nvbasin 10.5
(Depth)| H m 4.0
(Basin Number)| BN basin 4
l(Check)
Solid Matter Load SML | kg/m’/day|GSx10%/(3.14xD*/4)xBN 75.4
Sludge Thickened Time T hr (3.14 XDZK4)XHXBNX24;’GSV 10.1
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Table 1.6 Design Calculation of N1 WWTP (9/11)

2-8 Sludge Dewatering

I_ 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 TSXlOsl(OT xUN) 247.1
Solids Loading Qo0 [ke-ds/r/o104 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%Q409 291.0
Operating Time OT | hour/day Tleosf((DCX(UN'l)) 20.4
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Table 1.6  Design Calculation of N1 WWTP (10/11)

Material Balance Calculation (Primary and Secondary Sedimentation Tank + T hickening Tank+ Mechanical Dew atering)

Table-1 Input Data
1. Calculation Manner

1 1 Prewue lhthwwofwu are sume level removed with inlet sewage

[7 Selection of Ireatment EEC!MC}'

Encase of 1 : input data

case of I - mpx

[3. Excess Sludge Generation
In. f1: data (8

: To=Q2"S2=(a" sm-b S1<-8° X0 QUITE “(Excess sudge generation formula)

aComvarting matic of solved BODmgMLSS 'mgBCD)
beComenting ratio o(sswnss ‘mgss)
Incase of 2:Input data e:5bdge mduct aladpalliday)
SscoSalved BOD qualityat inlet to reactor
XAMLSS concentrationimg 1)
&Huvdrambe mtention time(day)
Table-2 Basic Conditions
W, Moisture and Recovery Ratio ] Chemical Conditions for Dewateri
“Tnlet flow - QO3 D) T ~Primary dudge mowture raso - W1(%s) 98.5] * Removal ratio tn primary ank - A2(%%) 50.0] - Chemical dosage : A5(%%) 0
‘hletcnnhn SC(E T 18 ‘Er.cus sudee noum fato “ll’ 99.5] *Recovervratio in shudge thickener : A3CG) 90.0] *Chemical dissolve concentrabon : AS(%:) 2]
_AICY 00| - W : — YT o
Eﬂmlou:hlv Seime -| “Denatered shudes moisture ratio : W -l"-) 20, 2|
~Studge generation rabio per removal §S - Si(*) 100. |
Table-3 Material Balance Calculation
1 2 3 6 | g ml | 12 5.1
O(m3/day) 1 143201 967 142324 .‘ 1174 2112l 117 1292 113 1201 139887
T('DS'dav) :s.g' 14,498 14,498 1 2900 23.487 2610 023 23701 23533 1186 3.796] 2665
Swh 2 15 102 1 21 ‘0@1 123 ‘ﬂ 18364 1 L1153 2l
[ XTiTo100) 1151 515 515 ITKi| 932 10.4] 0 941 894 47 151 106
Eigure-] Material Balance Model
(CInled) (1:Inlet to Primary Task) (3:Inlet to Secondary Tank) (5:Outlet from Secondary Tanl (5 1:Efluent-1)
Q0 m3D) *QI(m3D) *Q3(m3D) *Qi(m3D) *QS-1{m3D)
*To(DS /D) TIeDSD) *T3(rDSD) *T5(DSD) T5-1¢°DSD)
-S0(me/l) $1(mgl) Primary Sedi -83(mel) Secondary Tank *85(me) +85.1(me) * Qutlet
Tank
(«Pfisnqulwée) E(-ifxm‘s)udg!} (8 Water for Chemical)
‘QmdD) 4 "Q(miD) “Q8( m3D)
‘TADSD) -____________‘____________________________- “T4'DSD) “T8DS D)
52 mel) ' *S4(mel) *$8(mel)

(12:Total Supernatant) Thackening Tank Lﬁ,'[hgd_ﬂ,ﬂ_eéé'lml _______________ Chemical Dosage Q_S,hgq!,!“_ﬂzgpﬂgly_ oo d Dewatening L (10:Shudge Cake) c Carry Out
*QIX(m3D) "Q6( m3 miD) *QINm3D)
*TI2rDSD) ’Tﬁtl‘DG Uj 'T‘?{l‘DS D) ‘TIN(DSD)
*$1Xmgl) S6(mgl) 59 mgl) *S10(mg1)

(7:Thickener Supernatant) (11:Devatering Supermatant)
*QT(m3D) *QI(m3D)
“THrDSD) “TI(DSD)
*$7(mgl) *S11(mg)
Calculation Formula
*Ql=input Data "Q3=01.02 ~O6=T4*100/(100-W3) *Q9=06-C8 “Q12=Q7+011 05-1=05.08
“TO=Q0S0*10°(-6) “T3=T1*(100-A2¥100 “TEe=T2+T4"A3/100 "To=T6+T8 *‘TI2=T7+T11 T3-1=T5-T8
*S0=lnput Data *$3=T3"10°6/Q3 *$6=10"6"(100-W 3)' 100 $9=TO*10"6/.09 *$11=T11*10"6:Q11 §5-1=83
gregosQis T QueTa0 (00w B . X
TI=T0+T13 “T4={(T1-T5)*Si'100}-T2 “TH=T2+T4)-T6 "TH=TH*A100
§1=T1*10°6'01 *54=10"6%100-W2¥100 “§T=TT10°6'07 *510=10"6"(100-W4)y100
00/(100-W1) *QI=Q3.Q4NT3-THTY 1 i=-Qi0
“T2=T1.T3 *TS=T1*(100-A1y100 ~T8=Q8*58/10"6 “T11=T%.T10
*§2=10"6%(100-W1)100 S=TSM06Q5 *$8=104"A5 *$1=T11*10"6:Q11
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Material Balance Sheet

Table 1.6

Design Calculation of N1 WWTP (11/11)

0:Inlet 1:Inlet to Primary Tank 3:Inlet to Secondary Tank 5:0utlet from Secondary Tank 5-1:Effluent-1
QO(m3/D) 140,000f Q1(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) Ti(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 (%) 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(mg/l ) 15,000] S4(mg/l) 5,000} X8 (%) 0.9
X2 (%) 575 X4 (%) 46,0}
12:Total Supernatants A R
Q12(m3/D) 3,291 * Sludge to Thickener
T12(t- DS/D) 3.796} Q(m3/D) 3,286 Thickening Tank Chemical Dosage R 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) 1,292 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) 1179
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
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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J. WATER PURIFICATION DEMONSTRATION EXPERIMENT AT
KANDAWGYI LAKE

Water Purification Demonstration Experiment
at Kandawgyi Lake
in connection with
Feasibility Study for Yangon City Water and Wastewater
Improvement Program Cooperation

(Fast Track Applicable Case)

REPORT

June 26, 2013
TESCO CO., LTD.
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1. Purpose of Experiment

Kandawgyi Lake locates in the northern downtown of Yangon city, the largest city in Myanmar,
is very important area as a place of recreation and relaxation for Yangon citizens providing
stroll, recreation, concert and so on, with surrounding parks and many restaurants.

It is also externally important place as a typical point of Yangon city with luxury hotels and
embassies of various countries. Presently, there are inflows of restaurants wastewater as well
as domestic sewage from 5 drains at Kandawgyi Late. These wastewater inflows cause
accumulation of nutrients and eutrophication in the lake. In addition, accumulated nutrients
and strong sunshine accelerate a growing of large amount of Blue-green algae in recent
years.

Therefore, the purpose of this experiment is to establishment of water quality improvement
technology including blue-green algae removal through the implementation of the
demonstration experiment at Kandawgyi Lake.

2. Test Implementation Period
From 23" May to 21% June, 2013. Number of operation days: 24 days

3. Area of Test Site
Area of test site is described in the picture below. The test was conducted by setting test
area near the restaurant “Kalaway Palace”.

= 4

Test Area

Kalaway Palace

The detail of test site is as follows;
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« Area of test site: approximately 3,500m?
» Operation water depth: from surface to 50cm depth
« Volume of water treatment: 3,500m? x 50cm=1,750m>

4. Pictures of Test Site

Mr. U. Hla Myint, Yangon mayor, and city executives visiting the site at early stage.

Collecting blue-green algae by Algae collection fence
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Whole view of Algae processing system

5. Preliminary Test

As a preliminary test, algae sampling were conducted twice at Kandawgyi Late and 3 times at
Hirosawa Pond in Kyoto, and verification of test condition was made as to selection of the
most suitable coagulant injection ratio and treatment condition of Chlorophyll-a (Chl.a), COD,
T-N, T-P and SS in the samples.

As a result, it was deemed that using “Aquafrog S” with the injection rattio of 200mg/L was the
most suitable condition for treatment.

Preliminary test result of sampling from Kandawgyi Lake
Flocculant Feeding ratio : 200mg/L

Iltem Initial concentration Removal
concentration | in supernatant ratio
(mg/L) water (%)
(mg/L)

Chl.a 6.033 0.064 100
CODcr 1,902 129 94
T-N 53 1.98 96
T-P 31 0.42 99
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6. Outline of Test Equipment
Outline of Test equipment is as follows:

Algae Processing System in Kandawgyi Lake

May 21,2013

\ TESCO CO,, LTD

@

Processed Water  Reactor Mixer
) Return to the lake

?\ IMar Boat &

\ Alga Collection Tank "AAYA" g
Separation Fence Capacity : 10t el
Length : 80meter 900x900x1,500 Alga Collection Bag Stand
Depth : 2 5meter with Transfer pump 0.75kw
Skimmer D
Skimming Capacity : 50 hitter/min x3
Alga Collection Fence 38¢ 0.4KWx3 Power Generator
Length : 60meter

200V 50 Hz 15KVA

@ through @ indicate water sampling points

1) Blue-green Algae Collection Equipment

Separation Fence (80m) & Algae Collection  Algae Collection Tank & Raft equipped with
Fence (60m) before installation Skimmer (4mX4m)
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3) Pressure Floatation Unit & Treated Water Return Unit

Micro Bubble Generator Pressurized Floatation Tank

Treated Water Siphon Effluent
Purified by treatment

4) Algae Scraper & Alga Collection Jute Bag Stand

P'“ '--..._____
— --

e\ W

Algae Scraper. Algae Collection Jute Bag & Stand

To scrape and collect floating algae floc To dehydrate and collect by Jute Bag
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375kg x 800Yen/kg = 300,000Yen
It is under review to lower the price of flocculant to around 500JPY/kg by means
of i.e. changing purchasing source.

+ Cost of expendables per unit quantity of algae

Total volume of algae collected during 24 days was 2,760kg (including 80% of
water).

Therefore,
(36,000JPY+300,000JPY) /2,760kg=121.7JPY/1kg

2) Test result regarding water quality improvement of the test area
<Method >
The assessment of water quality improvement by the test equipment was made by
analysis and comparing water quality of the samplings inside and outside the test area

@  Assessment method
Comparison of water quality inside and outside (control) of the test area
» Sampling point
Samplings were made at the following 4points. (Refer to the picture below)
@) Center of test area

(@ Border of test area
@ Control
@ Near raft

« Water quality items
Transparency, SS, CODcr, T-N and T-P
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« Sampling frequency (Total 14 times)
Before test (21/May)
During test (23/May~20/Jun): twice a week,

At the completion of test

In the afternoon of 20" May, the sampling point was set by surrounding the specified
area with fence, and the first sampling (before the start of test) was made on 21° May.
From 23" May, it started continuous operation of purification treatment and it continued

to 21" June principally every day except Sunday.
On 21* June, water sampling was collected after the completion of test and the final

measurement of its water quality was conducted.

<Result>
Test result is presented in the attached “Water Quality of Sampling Points”. Weather

information at the site is presented in the list. It became much rainy weather after the

second week.

The following describes the change of water quality.

Transparency and SS

20 Transparency —4—Center of test area
18 -~ Border of test area
16 = Control

14 == Near raft

12
§10

8

6

4

2

0 . H . .

NwxT eI ITILER

In general, it shows a trend that transparency increased gradually, although the values
are unstable because measurement in the open air is likely to be affected by light and
shade.
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350
—o— Center of test area
300 SS
== Border of test area
250 = Control
200 —<—Near raft
= -
D 150 = ' :
100
0
> 3> > > > > C c c c c c c c c c
@ ®© @ @ @ @ 53 I3 I3 3 3 3 I3 3 3 35
= =2 =2 2227?2232
.- O BN LN T O OO NT O 0O
NN NN N™ - = v v v

Since there was a little rainfall in the first week (till 27/May), the SS value in the point (),
@ and @ inside the test area shows higher than those outside test area (control).
After the second week, these values had gradually decreased in points 1), @, @ and
point 3 (control). It was deemed that the decrease was an affect of dilution due to

rainfall after the second week.
Since SS concentration inside the test area was higher than outside (control) at the

beginning of the test, its decreasing rate of inside was accordingly higher than outside.
This was deemed as an effect of algae removal equipment.

CODcr

500

450 CODcr == Center of test area

;gg ——Border of test area
~= Control

300
> 250 == Near raft

200
150
100

50

21-May
23-May
31-May
2-Jun
4-Jun
6-Jun
8-Jun
10-Jun
12-Jun
14-Jun
16-Jun
18-Jun
20-Jun

> > >
© @© @
: 2=
w ~ O
NN N N

As to the concentration change of CODcr, the same trend was observed as SS. Namely,
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during the first week (till 27/May), the values in point (1), @ and @ inside the test
area showed higher than in control (3. However, these had decreased both inside and
outside of test area after the latter half of the second week. It was also deemed as an
affect of rainfall.

The decreasing rate of CODcr was more apparent than that of SS. CODcr inside test
area (point (1), @ and @) showed lower value compared to that of control.
Especially, CODcr inside test area had declined more rapidly than that of control
after 2" June.

Same as SS, concentration change was observed because of an affect of dilution by
rainfall. However, the decline of value inside test area after 2™ June was deemed as an

effect of algae removal equipment.

T-N and T-P
Decrease of T-N and T-P concentration were observed.
This decrease was assumed that the effect of progress of algae collection..

16
14 T-N - Center of test area
12 -i-Border of test area
10 Control
- —>e=Near raft
o 8
£
6 .___———J"'/ ¢
4
2
0
> > > > > > C c c c c c c c c c
[ (1] (1] [ (1] (1] 3 3 3 =3 =3 =3 =3 -} =3 -
= =2 =2 2 2 2 7 3722222222222
- M W N O = N T © 0 O N ¥ © X Q
o~ o~ o~ o~ N o™ — — A -— - (o]

In the first two weeks, the first half of the test period, T-N concentration inside the test
area decreased to 1/3 of the concentration at the beginning, thereafter it also
decreased outside the test area (control). It is deemed that the concentration decrease
at the control in the latter half of the test period is an effect of rainfall. Meanwhile, the
density decrease inside the test area is deemed as an effect of the algae removal

equipment..
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6
T-P - Center of test area
5
—i—Border of test area
4 n - Control r
3
£
2
1 \
0
e T T T T = | = = = =t = = =) =
1] (4] (V] (0] (V] (0] =3 =0 3 =3 =3 3 3 =1 =1 =}
= =2 =2 2 2232322322222
SRERgs e iedyg

As to T-P, a trend was observed that the concentration decreased gradually as the test
progressed at the center of the test area. Meanwhile, at the border of test area and
control, the concentration once decreased, then increased on the last day of the test
period.

Although the reason of this concentration change at the border of test area and at
control is not clear, however, the concentration decrease inside test area is deemed as

an effect of the algae removal equipment.

According to visual observation, the general condition of algae growing is as follows. At
the beginning of test, there observed thick belt-like zone of blue-green algae on the
surface of water in the test area (creek area). It was not seen in the center of the lake
(control). Through the continuous observation, it was found that the density of algae
varied locally depending on direction and strength of wind. This often resulted to
belt-like staying of algae drifted to the creek and fence area. The variation was
significant at the sampling point @), inside the fence, and @), near the coast, and those
were deemed as one of the reason for unstable water quality at those area.

Staying of algae on the surface of lake water was especially remarkable in the morning
on sunny days. But, it was not seen on rainfall and thereafter. Therefore, it was deemed
that this phenomenon was due to stirring, temperature drop and so forth on water
surface by rainfall.

There observed very little staying of algae in the area of test site two weeks after the

beginning of test.

< Observation >
There became much rainfall after Tuesday of the second week because of rainy
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season (refer to the list below). It is deemed that increase of transparency and
measured value of SS and CODcr were affected by dilution caused by rainfall.
(Assumed volume of rainfall overwhelmingly more than that of treated water)

Date Weather Date Weather
23-May |Thr ‘;ﬂ ey p—— 9-Jun  [sun ‘;:: Heavy Rain
25-May |Sat :: E:::; — 10-Jun  |Mon ‘::: = e e
27-May |Mon ‘;:: e 11-dun  |Tue ‘;:‘; Exteamly heaw! rain
28-May |Tue ‘;:: Fine 12-Jun Wed '::: Fine & wind
29-May |Wed ‘;:: Rain 13-Jun  |Thu ‘;:: Rain
30-May |Thr ‘:\: Fine 14-Jun Fri ':: zl:::ryRain
31-May |Fri ‘;:: Rain 15-Jun  |Sat ‘;:: i::z
1-Jun Sat ::: Rain 17-Jun Mon ‘:::I ::::
3-Jun  |Mon ‘;:: ::::" B 18-Jun  |Tue ‘::: ;';:
4-dun  |Tue ‘;:: ot s 19-Jun  |Wed ‘::: :T::" -~
sJdun  |wed  (BV e saiear 20-Jun  |Thu o s
6-Jun  |Thu ::: Rain 21-dun  |Fri ‘:':; Z':i:

However, values at both inside of test area, points (1), @ and @, and outside 3
were evenly decreased after the second week, those indicate the affection of dilution by
rainfall.

As to concentration of SS, CODcr, T-N and T-P, they show, at inside of test area, 1), @
and @, lower values than at outside (3 (control), before the beginning of test through
the second week. Also, degree of concentration decrease is rather higher at inside of
test area through the test period.

The result indicates that there seems to be, slightly but still, the effectiveness of algae
removal equipment, although the test is affected by dilution due to rainfall.

There is much volume of belt-like algae staying observed visually on the surface of lake
especially along the coast at creek area. This is due to wind blow that often leads to
form thick staying layer of algae. It is apparent on sunny days but disappears on rainfall.
Likewise, at the beginning of test, thick belt-like algae staying were observed in the test
area (creek area), It was not seen in the center of the lake.

Staying of algae was almost never seen in the test area after two weeks from the
beginning of test, but it was seen in the other creeks outside test area. Therefore, it is
deemed that the equipment was sufficiently effective to remove thick algal belt in creek
area.
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No algal belt observed two weeks after the

Algal belt staying near raft at early period of
test start (3 June)

test

3) Water treatment capacity of test equipment

<Method >
Sampling were implemented, one from influent into the collection tank on raft and the

other from treated water with algae removed through pressurized floatation, and they
were measured SS, CODcr, T-N and T-P, and compared each other.

250
SS Removal nflow
200 ..... S
== Qutflow

" 150
?

100

50

:

31-May
2-Jun
4-Jun
6-Jun
8-Jun
10-Jun

——.—.§-=.

23-May
25-May
27-May
29-May
12-Jun
14-Jun
16-Jun
18-Jun
20-Jun

J-14



Vol VI Sewerage and Drainage System Master Plan, Appendix

The Project for the Improvement of Water Supply, Sewerage and Drainage System in Yangon City
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< The result and observation >
Getting into rainy season, concentrations of SS, CODcr, T-N and T-P in the influent
were gradually decreased as rainfall volume increased.
However, concentrations of those in the treated water were always lower than those in
the influent. Therefore it was deemed that the treatment by the equipment was properly
made.

Average removal ratio of each parameter is as follows:

Average Removal Ratio

100% -

e
so% |

60% -

40% -

20% -

0% -

S§S CODer T-N T-P

All parameters shows removal ratio of 80 to 90% that proves the equipment is effective
for purification of water quality.
For details of data, refer to the attached data “Water Quality of Inflow and Outflow” .

4) Pictures of raw water, treated water and collected algae after treatment

From the left: Raw water, treated water (returned water), collected algae
(Sampling collected on 2013/6/21)
It is apparent that the treated water is very clear and pure compared to raw water.
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Estimation of Material Balance, Required Days and Cost of Expendables in case of
purification of entire Kandawgyi Lake with the equipment

1) Material Balance (under rated operation)

Algal water collected

Flocculant consumed
9m?®/Hour

mm) | 12UHour | g Fbataton
72m°/Day 9.6L/Day Separaton

/ 1

-

Algae collected Treated water
i 600L/Hour 8.4m°/Hour
= 4.8m°/Day 67.2m°/Day
R — —> 48kg/Day

e (dry WT conversion)

Left: Algae Influent

Right: Treated water returned to the lake

« 48kg of blue-green algae (dry weight conversion) was removed from 72m?* of
algal water per day

+ 67.2 m®of treated water was returned to Kandawgyi Lake.
2) Required days and cost of treatment for the entire lake with the equipment
+ Required days

Presuming 0.5m of water depth with algae to the entire lake area of 430,000m?
Total volume of algal water:  430,000m?x 0.5m=215,000 m*
Total volume of algae (SS conversion):

i.e. Required days:

215,000 m* x 121.3mg/L(average SS in the test)= 26,080kg
26,080kg/48kg=543 days
» Cost of expendables

According to the result of the demonstration test

14,000JPY (flocculant + diesel fuel)/day x 543days =7,602,000JPY
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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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Sewerage Zones

Source: YCDC

|

i

Wi1+W2

C2+E1

C2+El

S1

W3

W4

Township

Pazundaung, Botahtaung, Kyauktada,
Pabedan reg-

Lanmadaw, Latha, Ahlone, a partof
Kyee Myin Daing, Dagon, a part of
Bahan , Kamaryut, Sanchaung, Hlaing ,
a part of Mayangone

a part of Bahan, Mingalar Taung Nyunt,
Yankin, Tamwe, South Okkalapa, a part
of Mayangone, North Okkalapa
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Figure K.1 Change of Sites for WWTPs, Location Map
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Figure K.3 Change of Sites for C2+E1 WWTP

(2) Storey (or) Multi Storey

Source: YCDC
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Figure K.4 Change of Sites for EL+E2 WWTP
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Figure K.5 Change of Sites for N1 WWTP

Source: YCDC
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