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Appendix M63.3  Capacity Calculation of Sewerage Treatment Facilities 
 
 (1) Panaji 
 (2) St. Cruz 
 (3) Porvorim 
 (4) Ponda 
 (5) Colva (South Coastal Belt) 
 
See Volume V Appendix for Chapter 5 for the F/S areas such as Margao, Mapusa, North Coastal 
Belt. 
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 (1) Panaji 
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2-7 Sludge Digestion Tank
Sign

Type - Anaerobic Tank
Design sewage flow Q1 Daily average

Q2 Daily average
Generated sludge weight GS1 refer to 2-6

GS2 GS1/1000
Sludge moisture rate MR Thickened sludge
Sludge volume SV GS2×100/(100-MR)
Solid retention time T
Basin number BN
Required tank volume RV1 SV×T/BN
Water depth H
Required surface area RA RV1/H
Required tank diameter D1 (RA×4/3.14)0.5

D2 Therefore
Dimension D

H
（Basin) BN

2-8 Digestion Gas Tank
Item Sign
Generated sludge weight GS refer to 2-7
Organic matter ratio OM
Generation ratio of gas GR
Retention time RT
Required tank volume RV GS×OM×GR×RT/104

Depth of tank H
Basin number BN
Required tank diameter D1 2×(RV/(3.14×H×BN))0.5

D2
Dimension (Diameter) D

(Depth) H
(Number) BN

9.5
5.0
1

New Facility

5.0
1

9.3
9.5

70
35
1

341

m
m

basin

CalculationUnit
kg/day

%
%

day
m3

m
basin

m

2

Calculation

21,400

Result

Result
2,782

10.2
81.1

10.5

14.0

2.78
97.0

2

New Facility
10.5
8.0(Depth) m

basin

(Diameter) m

m
m

Item Unit

ton/day
%

-
m3/day

kg/day

m3/basin

m3/hr

basin

m3/day

8.0
m2/basin

649.1
m

2,782

92.7
day

891.7
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2-9 Sludge Dewatering Equipment
Sign

Type - Centrifugal type
Digestion rate DR
Thickened sludge weight GSW refer to 2-7
Digested sludge weight DSW GSW×(100-DR)/100
Sludge moisture rate MR digested sludge
Generated sludge volume GSV DSW×100/(100-MR)
Existing capacity EC
Existing unit number UN including stand-by (=1 unit)
Operation time OT
Required capacity RC GSV/((UN-1)×OT)

Treatment capacity of existing dewatering = 20.0 m2/hr > Required capacity = 7.5 m2

Digested sludge weight DSW
Sludeg moisture ratio DM dewatered sludge
Dewatered sludge volume DV DSW×100/(100-DM)

2-9 Sludge Drying Bed
Sign

Digested sludge volume DV Refer to the above 2-8
Retention time RT
Sludge thickness in bed H
Required area RA DV×RT/H
Width of existing bed W
Length of existing bed L
Number of existing bed BN
Area of existing facility AE W×L×BN

Existing drying bed area = 2,025 m2 > Required area = 2,009.2 m2

Therefore, the existing facility will be used for an additional sewage flow.

60.3
Unit

m

Calculation Result
m3/day

m2 2,009.2

basin

7.5
15.0
18

m

hr/day 8.0
m3/hr 7.5

m3/day

1.81

2
m3/hr 20.0

ton/day

Carry out

%
1.81
80.0

m3/day 9.0

Calculation Result

60.3

2.78

97.0

35.0

Item

ton/day

unit

%

Item Unit
-

ton/day

%

m2 2,025.0

day 10.0
m 0.3

Therefore, the existing equipment is useful against the design flow (= 21,400 m3/day, daily average)
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 (2) St. Cruz 
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Sign
Effluent SS quality ESQ
Generated sludge GS Q1×(ISQ-ESQ)×10-3

Sludge surface load SL
Required surface area RA GS/SL
Required tank diameter D1 (RA×4/(3.14×BN))0.5

D2 Therefore
Water depth H
Dimension D

H
BN

3-8 Sludge Digestion Tank
Sign

Type - Anaerobic Tank
Design sewage flow Q1 Daily average

Q2 Daily average
Generated sludge weight GS1 refer to 3-7

GS2 GS1/1000
Sludge moisture rate MR Thickened sludge
Sludge volume SV GS2×100/(100-MR)
Solid retention time T
Basin number BN
Required tank volume RV1 SV×T/BN
Water depth H
Required surface area RA RV1/H
Required tank diameter D1 (RA×4/3.14)0.5

D2 Therefore
Dimension D

H
（Basin) BN

3-9 Digestion Gas Tank
Item Sign
Generated sludge weight GS refer to 3-8
Organic matter ratio OM
Generation ratio of gas GR
Retention time RT
Required tank volume RV GS×OM×GR×RT/104

Depth of tank H
Basin number BN
Required tank diameter D1 2×(RV/(3.14×H×BN))0.5

D2
Dimension (Diameter) D

(Depth) H
(Number) BN

m 5.1
5.5

m
New Facility

5.5
m 3.0

basin 1

m 3.0
basin 1

day 0.5
m3 61

% 70
% 35

Unit Calculation Result
kg/day 500

Item Unit Calculation Result

m3/basin 233.3

day 14.0
basin 1

% 97.0
m3/day

ton/day 0.50

16.7

2,500
m3/hr 104.2
kg/day 500

Item Unit Calculation Result
-

m3/day

mg/L 50
kg/day 500

3.5

30.0
m2 16.7
m 3.3

kg/m2/day

m

(Depth) m 3.0

m 3.0

（Basin) basin 2

(Diameter) m 3.5

m 6.0

m
m

m2/basin 38.9
7.0
7.0

basin 1

(Diameter) m 7.0
(Depth) m 6.0

 
 



M63 - 40 

3-10 Sludge Dewatering Equipment
Sign

Type - Centrifugal type
Generated sludge weight GSW refer to 3-8
Digestion rate DR
Digested sludge weight DSW GSW×(100-DR)/100
Sludge moisture rate MR digested sludge
Generated sludge volume GSV DSW×100/(100-MR)
Unit number UN including stand-by (=1 unit)
Operation time OT
Required capacity RC1 GSV/((UN-1)×OT)

RC2
Specification
Digested sludge weight DSW
Sludeg moisture ratio DM dewatered sludge
Dewatered sludge volume DV DSW×100/(100-DM)m3/day

ton/day 0.33

1.6
% 80.0

2.0 m3/hr×2 (1) units

hr/day 8.0

% 97.0
10.8m3/day

m3/hr 1.4
m3/hr

Item CalculationUnit Result

0.50

unit 2

-
ton/day

2.0

Carry out

ton/day
35.0%
0.33
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5 SUMMARY OF PROPOSED FACILITIES

5-1 Wet Well

5-2 Pump Equipment

5-3 Grit Chamber

5-4 Oxidation Ditch Reactor Tank

5-5 Final Sedimentation Tank

5-6 Sand Filtration Tank (Future Plan)

5-7 Disinfection Tank

5-8 Sludge Thickening Tank

5-9 Sludge Digestion Tank

5-10 Digestion Gas Tank

5-11 Sludge Dewatering Equipment

× 2 basin× 2.5

basin

× 1.0 m(H)

150 mmdia × 2.60 m3/min × 15 m × 13.0 kW × 2(1) units

m(L) × 0.3 m(H)0.6 m(W) × 2.9

m(L)67.0

2 basin

basin2×m(H)3.0×4.0

1.0 m(W) ×

10.5 m(dia)

×m(W)

3.0 m(W)

× 6 pass

basinm(dia)3.5

2.0 m3/hr

7.0 m(dia)

5.5 m(dia)

(including 1 stand-by)

2×m(H)

× 1 basin

m(H) × 1

× 2 units

× 3.0

m(H)× 6.0

× 3.0

4.5 m(L)

4.0 m(H)

m(L)

2 basin×

×

×

×

m(L) × 2.5 m(H) 1 basin

100 mmdia × 1.30 m3/min × 15 m × 7.0 kW × 2 units

4.0 m(W) × 4.7
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 (3) Porvorim 
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Sign
Basin number BN
Influent SS quality ISQ
Effluent SS quality ESQ
Generated sludge GS Q1×(ISQ-ESQ)×10-3

Sludge surface load SL
Required surface area RA GS/SL
Required tank diameter D1 (RA×4/(3.14×BN))0.5

D2 Therefore
Water depth H
Dimension D

H
BN

4-8 Sludge Digestion Tank
Sign

Type - Anaerobic Tank
Design sewage flow Q1 Daily average

Q2 Daily average
Generated sludge weight GS1 refer to 4-7

GS2 GS1/1000
Sludge moisture rate MR Thickened sludge
Sludge volume SV GS2×100/(100-MR)
Solid retention time T
Basin number BN
Required tank volume RV1 SV×T/BN
Water depth H
Required surface area RA RV1/H
Required tank diameter D1 (RA×4/3.14)0.5

D2 Therefore
Dimension D

H
（Basin) BN

4-9 Digestion Gas Tank
Item Sign
Generated sludge weight GS refer to 4-8
Organic matter ratio OM
Generation ratio of gas GR
Retention time RT
Required tank volume RV GS×OM×GR×RT/104

Depth of tank H
Basin number BN
Required tank diameter D1 2×(RV/(3.14×H×BN))0.5

D2
Dimension (Diameter) D

(Depth) H
(Number) BN

m 7.7
8.0

m
New Facility

8.0
m 4.0

basin 1

m 4.0
basin 1

day 0.5
m3 186

% 70
% 35

Unit Calculation Result
kg/day 1,520

Item Unit Calculation Result

basin 1

(Diameter) m 11.0
(Depth) m 8.0

m 8.0

m
m

m2/basin 88.7
10.6
11.0

（Basin) basin 2

(Diameter) m 6.0
(Depth) m 3.0

m 3.0
6.0

30.0
m2 50.7
m 5.7

kg/m2/day

m

250
mg/L 50

kg/day 1,520

mg/L
basin 2

Item Unit Calculation Result
-

m3/day 7,600
m3/hr 316.7
kg/day 1,520

% 97.0
m3/day

ton/day 1.52

50.7

m3/basin 709.3

day 14.0
basin 1
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4-10 Sludge Dewatering Equipment
Sign

Type - Centrifugal type
Digestion rate DR
Generated sludge weight GSW refer to 4-8
Digested sludge weight DSW GSW×(100-DR)/100
Sludge moisture rate MR digested sludge
Generated sludge volume GSV DSW×100/(100-MR)
Unit number UN including stand-by (=1 unit)
Operation time OT
Required capacity RC1 GSV/((UN-1)×OT)

RC2
Specification
Digested sludge weight DSW
Sludeg moisture ratio DM dewatered sludge
Dewatered sludge volume DV DSW×100/(100-DM)

Carry out

m3/hr 4.5

Item CalculationUnit Result

m3/day

m3/hr 4.1

0.99

8.0
unit 2

32.9

4.9
% 80.0

m3/day

ton/day
4.5 m3/hr×2 (1) units

hr/day

97.0

1.52

%

-

ton/day
% 35.0

ton/day 0.99
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5 SUMMARY OF PROPOSED FACILITIES

5-1 Wet Well

5-2 Pump Equipment

5-3 Grit Chamber

5-4 Oxidation Ditch Reactor Tank

5-5 Final Sedimentation Tank

5-6 Sand Filtration Tank (Future Plan)

5-7 Disinfection Tank

5-8 Sludge Thickening Tank

5-9 Sludge Digestion Tank

5-10 Digestion Gas Tank

5-11 Sludge Dewatering Equipment

basin

× 4 basin2.5 m(W) × 4.0

2 basin4.5 m(W) × 5.5

4 basin×

×

×

×

m(L) × 2.5 m(H)

7.0 m(L)

4.0 m(H)

m(L)

× 2 units

× 3.0

m(H)× 8.0

× 4.0

(including 1 stand-by)

2×m(H)

× 1 basin

m(H) × 1

m(dia)6.0

4.5 m3/hr

11.0 m(dia)

8.0 m(dia)

basin

m(H) × 8 pass× 1.0

4.0

1.5 m(W) ×

13.0 m(dia)

100.0×m(W) ×m(H)3.0×m(L)

3.5 2 basin

basin4

250 mmdia × 6.60 m3/min × 15 m × 31.0 kW × 2(1) units

200 mmdia × 3.30 m3/min × 15 m × 16.0 kW × 1 unit

125 mmdia × 1.65 m3/min × 15 m × 8.0 kW × 2 units

m(L) × 0.3 m(H)1.3 m(W) ×
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 (4) Ponda 
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4-8 Sludge Digestion Tank
Sign

Type - Anaerobic Tank
Design sewage flow Q1 Daily average

Q2 Daily average
Generated sludge weight GS1 refer to 4-7

GS2 GS1/1000
Sludge moisture rate MR Thickened sludge
Sludge volume SV GS2×100/(100-MR)
Solid retention time T
Basin number BN
Required tank volume RV1 SV×T/BN
Water depth H
Required surface area RA RV1/H
Required tank diameter D1 (RA×4/3.14)0.5

D2 Therefore
Dimension D

H
（Basin) BN

4-9 Digestion Gas Tank
Item Sign
Generated sludge weight GS refer to 4-8
Organic matter ratio OM
Generation ratio of gas GR
Retention time RT
Required tank volume RV GS×OM×GR×RT/104

Depth of tank H
Basin number BN
Required tank diameter D1 2×(RV/(3.14×H×BN))0.5

D2
Dimension (Diameter) D

(Depth) H
(Number) BN

4-10 Sludge Dewatering Equipment
Sign

Type - Centrifugal type
Digestion rate DR
Generated sludge weight GSW refer to 4-8
Digested sludge weight DSW GSW×(100-DR)/100
Sludge moisture rate MR digested sludge
Generated sludge volume GSV DSW×100/(100-MR)
Unit number UN including stand-by (=1 unit)
Operation time OT
Required capacity RC1 GSV/((UN-1)×OT)

RC2
Specification
Digested sludge weight DSW
Sludeg moisture ratio DM dewatered sludge
Dewatered sludge volume DV DSW×100/(100-DM)

m 5.9
6.0

m
New Facility

6.0
m 3.0

basin 1

m 3.0
basin 1

day 0.5
m3 81

% 70
% 35

Unit Calculation Result
kg/day 665

basin 1

Carry out

(Diameter) m 7.0
(Depth) m 8.0

m 8.0

m
m

m2/basin 38.8
7.0
7.0

2.0

0.67

unit 2

-

ton/day
% 35.0

ton/day 0.43

-

Item CalculationUnit Result

Item Unit Calculation

2.0 m3/hr×2 (1) units

hr/day 8.0

% 97.0
14.4m3/day

m3/hr 1.8
m3/hr

m3/day

ton/day 0.43

2.2
% 80.0

Result

m3/day 3,500
m3/hr 145.8
kg/day 665

% 97.0
m3/day

ton/day 0.67

22.2

m3/basin 310.3

day 14.0
basin 1
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5 SUMMARY OF PROPOSED FACILITIES

5-1 Wet Well

5-2 Pump Equipment

5-3 Grit Chamber

5-4 Oxidation Ditch Reactor Tank

5-5 Final Sedimentation Tank

5-6 Sand Filtration Tank (Future Plan)

5-7 Disinfection Tank

5-8 Sludge Thickening Tank

5-9 Sludge Digestion Tank

5-10 Digestion Gas Tank

5-11 Sludge Dewatering Equipment

basin

× 2 basin3.0 m(W) × 3.0

1 basin

150 mmdia × 1.82 m3/min × 15 m × 9.0 kW × 2 units

4.5 m(W) × 6.0

2 basin×

×

×

×

m(L) × 2.5 m(H)

5.0 m(L)

4.0 m(H)

m(L)

× 2 units

× 3.0

m(H)× 8.0

× 3.0

(including 1 stand-by)

2×m(H)

× 1 basin

m(H) × 1

m(dia)4.0

2.0 m3/hr

7.0 m(dia)

6.0 m(dia)

basin

m(H) × 8 pass× 1.0

4.0

1.0 m(W) ×

12.5 m(dia)

92.0×m(W) ×m(H)3.0×m(L)

2 basin

basin2

200 mmdia × 3.65 m3/min × 15 m × 18.0 kW × 2(1) units

m(L) × 0.3 m(H)0.7 m(W) × 3.5
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 (5) Colva (South Coastal Belt) 
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4-8 Sludge Digestion Tank
Sign

Type - Anaerobic Tank
Design sewage flow Q1 Daily average

Q2 Daily average
Generated sludge weight GS1 refer to 4-7

GS2 GS1/1000
Sludge moisture rate MR Thickened sludge
Sludge volume SV GS2×100/(100-MR)
Solid retention time T
Basin number BN
Required tank volume RV1 SV×T/BN
Water depth H
Required surface area RA RV1/H
Required tank diameter D1 (RA×4/3.14)0.5

D2 Therefore
Dimension D

H
（Basin) BN

4-9 Digestion Gas Tank
Item Sign
Generated sludge weight GS refer to 4-8
Organic matter ratio OM
Generation ratio of gas GR
Retention time RT
Required tank volume RV GS×OM×GR×RT/104

Depth of tank H
Basin number BN
Required tank diameter D1 2×(RV/(3.14×H×BN))0.5

D2
Dimension (Diameter) D

(Depth) H
(Number) BN

4-10 Sludge Dewatering Equipment
Sign

Type - Centrifugal type
Digestion rate DR
Generated sludge weight GSW refer to 4-8
Digested sludge weight DSW GSW×(100-DR)/100
Sludge moisture rate MR digested sludge
Generated sludge volume GSV DSW×100/(100-MR)
Unit number UN including stand-by (=1 unit)
Operation time OT
Required capacity RC1 GSV/((UN-1)×OT)

RC2
Specification
Digested sludge weight DSW
Sludeg moisture ratio DM dewatered sludge
Dewatered sludge volume DV DSW×100/(100-DM)

4.0
m

New Facility
4.0

m 3.0
basin 1

basin 1
m 4.0

m3 38
m 3.0

% 35
day 0.5

kg/day 308
% 70

Unit Calculation Result

m3/basin 143.7

day 14.0
basin 1

m3/day

ton/day 0.31

10.3

m3/day

ton/day 0.20

1.00
% 80.0

1.0 m3/hr×2 (1) units

hr/day 8.0

% 97.0
6.7m3/day

m3/hr 0.8
m3/hr

Item CalculationUnit Result

unit 2

-

ton/day
% 35.0

ton/day 0.20
0.31

-
m3/day 2,200

Unit

24.0
5.5

91.7
308

97.0

6.0

Item Calculation Result

m3/hr
kg/day

%

Carry out

(Diameter) m 6.0
(Depth) m 6.0

1.0

basin 1

m 6.0

m
m

m2/basin
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5 SUMMARY OF PROPOSED FACILITIES

5-1 Wet Well

5-2 Pump Equipment

5-3 Grit Chamber

5-4 Oxidation Ditch Reactor Tank

5-5 Final Sedimentation Tank

5-6 Sand Filtration Tank

5-7 Disinfection Tank

5-8 Sludge Thickening Tank

5-9 Sludge Digestion Tank

5-10 Digestion Gas Tank

5-11 Sludge Dewatering Equipment

basin

150 mmdia × 2.29 m3/min × 15 m × 11.0 kW × 2(1) units

3.0 m(W) × 2.0 m(L) × 2 basin

m(L) × 0.3 m(H)0.6 m(W) × 2.6 2 basin

basin2m(W) ×m(H)3.0×m(L)

× 1.0

4.0

1.0 m(W) ×

10.0 m(dia)

59.0×

m(H) × 4 pass

basinm(dia)4.0

1.0 m3/hr

6.0 m(dia)

4.0 m(dia)

(including 1 stand-by)

1×m(H)

× 1 basin

m(H) × 1

× 2 units

× 3.0

m(H)× 6.0

× 3.0

6.0 m(L)

4.0 m(H) 2 basin×

×

×

×

m(L) × 2.5 m(H) 1 basin

100 mmdia × 1.15 m3/min × 15 m × 6.0 kW × 2 units

4.0 m(W) × 4.5
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Appendix M63.4  Comparison Study for Allocation of Sewerage Facilities 
 
(1)  Taleigao, Dona Paula and Caranzalem Area, Panaji 
Alternative 1: Wastewater will be treated at existing Tonca STP with augmentation 
Alternative 2: Wastewater will be treated at new STP in lowland in Taleigao 
 
Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant Existing Tonca STP 

Augmentation required (6.2 MLD) 

Existing site area is sufficient for 

Additional facilities 

New STP (6.2 MLD) 

Land acquisition required 

Sewer and Pressure Main 14.7 km 14.4 km 

Pumping Station Conventional type PS: 2 Conventional type PS: 1 

Advantage / Disadvantage Advantage: 

- Land acquisition is not required 

- High treatment reliability of STP 

by less manpower due to 

centralization of STP operation 

 

Conclusion Alternative 1 should be adopted, because 

- Existing SBR type Tonca STP has been working well, and better O&M 

performance is expected in future also 

 - Area of the existing STP site is sufficient for augmentation of treatment capacity 

 - Length of sewer is almost same 
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(2)  St. Crus 
No alternative study is required for this scheme. 
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(3)  Porvorim 
Alternative 1: Wastewater will be treated at one new STP near Mondovi River 
Alternative 2: Wastewater will be treated at two new STP, one is same as Alternative 1, and 

other is located in the northern part of service area  
 

Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant New STP near Mondovi River 

                       (7.6 MLD) 

- Land acquisition required  

 

New STP near Mondovi River 

 (4.6 MLD) 

New STP for northern area (3.0 MLD) 

- Land acquisition required (both site) 

 

Sewer and Pressure Main 17.9 km 16.9 km 

Pumping Station Conventional type PS: 3 Conventional type PS: 1 

Advantage / Disadvantage Advantage: 

- High treatment reliability of STP 

by less manpower due to 

centralization of STP operation 

Advantage: 

- Less number of pumping stations 

 - Shorter sewer 

 

Disadvantage: 

 - Receiving water body is far from site  

of STP at northern area, therefore 

long pressure main and pumping 

facility for effluent is necessary 

 

Conclusion Alternative 1 should be adopted, because 

- High treatment reliability of STP by less manpower due to centralization of STP 

 Operation 

- STP site is close to receiving water body 
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(4)  Margao 
Alternative 1: Wastewater will be treated at existing Margao STP 
  Railway crossing site is at west edge of municipality, in rural area 
Alternative 2: Wastewater will be treated at existing Margao STP (same as Alternative 1) 
  Railway crossing site is near “Old Station” in congested area 
 
Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant Existing Margao STP 

Augmentation required (10 MLD) 

Existing site area is sufficient for 

additional facilities 

Same as Alternative 1 

 

 

 

Sewer and Pressure Main 

 

9.0 km 9.8 km 

Railway crossing site - Rural area 

- Space for shaft for jacking is available

- No residential receiving adverse affect 

 From laying sewer 

 

- Congested area 

- Congested are, difficult to lay sewer 

crossing under railway track by 

jacking method 

 

Pumping Station Conventional type PS:  2 Conventional type PS:  2 

Evaluation Advantage: 

- Shorter trunk sewer 

Disadvantage: 

- Difficult to lay sewer crossing 

under railway track by jacking 

method 

Adoption Alternative 1 should be adopted, because 

- Shorter trunk sewer 

- Construction of sewer crossing under railway track is possible 
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(5)  Ponda 
Alternative 1: Wastewater will be treated at new STP at just down stream of service area 

Trunk sewers will be laid under main roads running parallel to the main 
drainage 

Alternative 2: Wastewater will be treated at same new STP as Alternative 1 
Trunk sewers will be laid in drainage area or very close to the drainage 

 

Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant New STP at riverside area (3.5 MLD) 

Land acquisition required 

 

Same as Alternative 1 

 

 

Sewer and Pressure Main 

 

3.3 km 4.0 km 

Pumping Station Conventional type PS: 1 Conventional type PS: 1 

Evaluation Advantage: 

- Shorter trunk sewer 

Disadvantage: 

  - Many small manhole type pumps for

   lowland area is necessary 

 

Disadvantage: 

-Difficult to lay trunk sewers along 

the drainage 

Adoption Alternative 1 should be adopted, because 

- In practice, it is impossible to lay trunk sewers in drainage area or close to the  

Drainage due to many residential facing or close to the drainage  

- Shorter trunk sewer 
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(6)  Mapusa 
Alternative 1: Wastewater will be treated at new STP at east edge of sewerage service area 
Alternative 2: Wastewater will be treated at new STP at 1.2 km south of Municipal Market 
 
Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant New STP at riverside area (11 MLD) 

Land acquisition required 

Land is used for semi public purpose 

New STP at riverside area (11 MLD) 

Land acquisition required 

 

Sewer and Pressure Main 

 

10.3 km 11.1 km 

Pumping Station Conventional type PS: 1 Conventional type PS: 2 

Evaluation Advantage: 

- Shorter trunk sewer 

- Less number of pumping stations 

 

Adoption Alternative 1 should be adopted, because 

- Shorter trunk sewer 

- Less number of pumping stations 
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(7)  South Coastal Belt  
Alternative 1: Wastewater will be treated at new STP at south edge of sewerage service area 
Alternative 2: Wastewater will be treated at new STP north edge of sewerage service area 
 
Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant New STP at south edge (2.2 MLD) 

Land acquisition required 

New STP at north edge (2.2 MLD) 

Land acquisition required 

Effluent pipe  About 3 km to receiving water body 

 (Sal River) 

 About 4 km to receiving water body 

 (Sal River) 

Sewer and Pressure Main 

 

3.9 km 5.1 km 

Pumping Station Conventional type PS: 1 Conventional type PS: 0 

Evaluation Advantage: 

- Shorter trunk sewer / effluent pipe 

Disadvantage: 

  - One conventional type pumping 

   station is necessary, but it worked as 

main pump of STP, therefore it is not

   disadvantage in practice 

 

Adoption Alternative 1 should be adopted, because 

- Shorter trunk sewer / effluent pipe 
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(8)  North Coastal Belt  
Alternative 1: Wastewater will be treated at one new STP at north edge of Calangute 

Village 
Alternative 2: Wastewater will be treated at two new STP, one is same as Alternative 1, and 

other is located at south end of Candolim Village 
 
Comparison Sheet of Alternative 

 Alternative 1 Alternative 2 

Sewage Treatment Plant New STP at Calangute (11.2 MLD) 

Land acquisition required 

 

New STP at Candolim (2.5 MLD) 

New STP at Calangute (8.7 MLD) 

Land acquisition required (both) 

 

Sewer and Pressure Main 

 

14.1 km 11.6 km 

Pumping Station Conventional type PS: 2 Conventional type PS: 1 

Evaluation Advantage: 

- High treatment reliability of STP 

by less manpower due to 

centralization of STP operation 

Advantage: 

- Less number of pumping station and

 shorter pressure main  

Adoption Alternative 1 should be adopted, because 

- High treatment reliability of STP by less manpower due to centralization of STP 

 Operation 
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