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D. Proposed New Sewerage System 
 
115. It is proposed to provide sewerage system to cater needs of project area. As per 

preliminary design the outfall sewer for zone 1 will be of 1000 mm, zone 3 shall be 1100 
mm and zone 4 outfall shall be of 700 mm. The preliminary designs of outfall for zone 1, 
2, 3 and 4 are given in Annexure 8. The designs will be modified and updated after 
engineering surveys during feasibility study. Lateral sewers at 125 meter per hectare have 
been taken. On this basis length will be about 650 KM in whole project area.  RCC NP3 
and NP4 pipes diameter 150 mm and 200 mm shall be used.  PVC pipe 110 mm and 160 
mm shall be used for making connections from house to sewer. The length of PVC pipe 
shall be approximately 410 Km. Interceptors, trunk mains and outfall sewer shall be RCC 
NP4/NP3 pipes; diameter shall be 250 mm -1100 mm.  The length of interceptor, trunk 
main and outfall sewers shall be taken10 percent of the laterals i.e. about 65 Km. Road 
reinstatement has been taken 40 percent of total length of sewers considering laying of 
sewers on right of way but outside bituminous road as far as possible. Proposed sewerage 
system is shown in Map 14. 

 

E. Sewage Pumping Stations, Sump and Rising main  
 
116. For planning purposes, it is assumed that the maximum distance that can drain to an STP 

is about 4.00 km. Non clog Submersible pumping sets have been proposed. Two new 
pumping stations have been proposed one each for STP south and STP east and are to be 
located near to respective STPs. Minimum number of pumping stations has been proposed 
to save energy cost and make sewerage system more on gravity for reliability and less 
maintenance. However need of any additional pumping station if any shall be reassessed 
after engineering surveys. The preliminary designs of existing pumping station and 
proposed pumping stations are given in Annexure 9. 

 
117. In phase 1, in SPS south five pumps of 40 KW each, (Pumps to be same size and equal to 

4 nos. for peak flow with 1 no standby) and in SPS east 3 pumps of 20 KW each, (2 
working & 1 no standby for peak flow) has been proposed. These pumps will meet the 
flow of year 2026. In phase 2, pumps provided under phase 1 will be replaced and 
additional pumps of 100 KW at SPS south and 95 KW at SPS east shall be provided to 
cater the flow for year 2041. The civil works shall be for 2041. The wet well storage shall 
be 3.75 minutes at peak flow. Rising main length is short and as such DI pipe has been 
proposed. 
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F. Proposed Sewage Treatment Plant: Capacity 
 
118. The sewage flow in different years from different zones is given in Table 11. 
 

Table 11: STP capacity required for different zones 
STP South STP East 

Flow in MLD Flow in MLD Zone 
No. 2011 2021 2031 2041

Zone 
No. 2011 2021 2031 2041

1 5.3 7.1 9.5 12.5 4 3.9 4.6 5.4 6.4
2 6.6 7.3 8.1 9.0 6 1.0 2.7 4.8 7.8
3 10.7 12.4 14.3 16.5 7 0.6 1.6 2.8 4.6
5 0.9 2.2 4.0 6.5   
8 0.5 1.4 2.5 4.0   
 Total 24  30.4 38.4 48.5 Total 5.5 8.9 13.0 18.8
Source: Analysis 

 
119. Phase I is for zones 1, 2, 3 and 4 for which sewerage is to be provided on first priority. 

Phase II, III, IV and V are for zones 5, 6, 7 and 8 respectively which are of second priority. 
In phase I, capacity required is given in the Table below. 

 

Table 12: Capacity of STP required in Phase 1 
Flow in MLD for STP South  Flow in MLD for STP East Zone 

No. 2011 2021 2031 2041
Zone 
No. 2011 2021 2031 2041

1 5.3 7.1 9.5 12.5 4 3.9 4.6 5.4 6.4
2 6.6 7.3 8.1 9         
3 10.7 12.4 14.3 16.5         
 Total 22.6 26.8 31.9 38  Total 3.9 4.6 5.4 6.4
Source: Analysis 

 
120. Connectivity to sewer system is very slow and STPs generally does not receive the 

anticipated flow and remain unutilized. Therefore STPs have been proposed modular such 
that planning will be done for year 2041but construction will be in phases so that initially 
less capacity will be developed and subsequently capacity shall be added for optimum use 
and minimum investments.  Accordingly STP South is proposed for 25 MLD capacities 
and STP East is proposed for 5 MLD capacities. This capacity will serve demand of phase 
1for year 2020. It is proposed to further increase capacity of South STP by 24 MLD in 
phase 2 and to increase capacity of East STP by 14 MLD in phase 3.  
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G. Sewage Treatment Plant: Process 
 
121. There are a number of treatment technologies that have been applied for sewage treatment 

in India under different schemes including Ganga Action Plan and other River Action 
Plans of NRCD. The treatment technologies for organic pollution load that have been used 
are mostly biological processes and have their own merits and demerits. The strategy for 
sewage treatment is to provide low cost treatment with a robust process that takes into 
account local conditions. The effluents from the STPs should confirm to the standards as 
presented in table 13. Effluent disposal is proposed in land for irrigation. However effluent 
standard shall be followed for disposal into the river. This has been done as irrigation will 
be from open drains and effluent will be discharged in drain and then it will be used for 
land irrigation. 

 

Table 13: Effluent Standards 
Discharge of Effluent BOD5 TSS 
Into the river 30 mg/l 100 mg/l 
On land for irrigation purposes 100 mg/l 200 mg/l 
Source: CPCB 
 

122. Waste stabilization pond consists of anaerobic ponds, aerobic ponds and maturation pond. 
WSP is a natural treatment process and does not consume energy in treatment process. 
Maintenance cost of WSP is less due to less mechanical parts. In view of poor resource 
availability in municipal corporation Hapur and rugged ness and less requirement of 
maintenance, WSP process has been proposed.  

 
123. The land required for waste stabilization plant for year 2041 for STP south of 49 MLD at 

1.25 hectares per MLD is 61 hectares. The requirement, for STP east of 19 MLD at 1.25 
hectares per MLD is 24 hectares. The land required for Activated sludge process is 10 
hectares for STP south and 4 hectares for STP east. The land location shown in master 
plan at both locations has agricultural use and it is fertile land. HPDA/ Municipal 
Corporation Hapur should proceed to acquire land as required for waste stabilization plant. 

H. Water Reuse 
 
124. The effluents after treatment in the respective STPs can be used for irrigation with faecal 

coli forms within the desired limits. Phosphates and nitrates are present in the effluent 
which is advantageous for irrigation. The treated water can also be used for industrial 
purposes, with further treatment as required. Considering approximately 10  percent as 
reduction in volume after treatment the minimum quantity of water available for reuse is 
given in Table 14. 
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Table 14: Quantity of Water Available for Reuse 
Water for Reuse (MLD)  

Location of STP 2011 2026 2041 
STP South 20.3 26.0 43.7 
South East 3.5 6.6 16.8 
Source: CPHEEO Manual 

 
125. Potential for Irrigation. The water requirement to irrigate depends on the type of crops 

that are to be cultivated, type of soil and the climatic conditions. The average quantity of 
water required per day will be 125 - 250 m3/ha during dry seasons. The total area that can 
be irrigated per day in Hapur is given in Table 15. In wetter periods of the year when only 
supplementary irrigation is required a greater area could be irrigated. 

 

Table 15: Area for Irrigation 
Area for Irrigation (ha) Location 

2011 2026 2041 
STP South 102 130 219 
South East 18 33 84 

I. Institutional Set-up 
 
126. At present Municipal Corporation Hapur is operating and maintaining sewerage system. It 

has five departments. There is only one qualified engineer in city administration. Capital 
works are done by UP Jal Nigam. UP Jal Nigam is a competent organization. Municipal 
Corporation lacks managerial and technical capacity and shortage of financial resources to 
operate and maintain the sewerage system. The municipal corporation need to be 
strengthened to handle sewerage system professionally. The engineering department of 
corporation should be restructured such that at least Executive Engineer heads all 
engineering operations, supported by four Assistant Engineers, one assistant engineer will 
be in charge of sewerage operations that will be supported by 4 junior engineers dealing 
exclusively with sewerage. Municipal Corporation should be in charge of capital works 
also. However if required by them capital works can be got done from any other agency 
but Municipal Corporation should have capacity to over view the works. The existing 
organization of the Hapur Municipality and the proposed organization structure for 
services is given below. 

Figure 1: Organizational Structure of Hapur Municipality 
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Figure 2: Proposed Organizational Structure 
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VIII. COST ESTIMATES AND PHASING 
 

A. Capital Cost 
 
130. The item wise abstract of cost estimate is given at Annexure 10. The total estimated cost 

is Rs 2034.7 million. The main components and basis of estimation is given below 
   

(i) Rehabilitation of Existing Sewerage System: The cost includes repair and desilting 
of sewers, repair and replacement of man holes and foot steps,  extension of 600 mm 
diameter PSCC pipe 1300 m long rising main up to STP south, rehabilitation of 
sewage pumping station- providing 4pumps of 40 KW each and replacing all 
mechanical and electrical equipment and installation etc. The present pumps are of 
30 KW, discharge of pumps will be same but pumping head will increase due to 
increased length as such pump KW will increase from 30 to 40 KW. Cost of 
pumping sets and other mechanical and electrical equipments have been estimated at 
Rs 10000 per KW. Existing sump and pump house building shall be used after 
repairs. 

 
(ii) Laterals: Lateral sewers at 125 meter per hectare have been taken. On this basis 

length will be about 650 KM in whole project area.  RCC NP3 and NP4 pipes 
diameter 150 mm and 200 mm shall be used.  PVC pipe 110 mm and 160 mm shall 
be used for making connection from house to sewer. The length of PVC pipe shall 
be approximately 410 Km.  Rate of RCC pipes including excavation, laying, road 
repair, bedding, man hole, has been taken at Rs 1500 per meter. 

 
(iii)  Interceptors, Trunk Mains and Outfall sewer: RCC NP4/NP3 pipes shall be used; 

diameter shall be 250 mm -1100 mm.  The length of interceptor, trunk main and 
outfall sewers shall be taken10% of the laterals i.e. about 65 Km in length.  Road 
reinstatement has been taken 40 % of total length of sewers considering laying of 
sewers on right of way but outside bituminous road as far as possible. Average rate 
for pipes 250-1100 mm pipe has been taken at Rs 5000 per meter. 

 
(iv) Sewage Pumping Stations and Rising Mains: The estimate includes two no sewage 

pumping stations near STP south and STP east, wet wells and DI rising main.  For 
planning purposes, it is assumed that the maximum distance that can drain to an STP 
is about 4.00 km. Non clog Submersible pumping sets have been proposed. In phase 
1, in SPS south five pumps of 40 KW each, (Pumps to be same size and equal to 4 
nos. for peak flow with 1 no standby) and in SPS east 3 pumps of 20 KW each, (2 
working & 1 no standby for peak flow) has been proposed. These pumps will meet 
the flow of year 2026. Rate has been taken Rs 20000 per KW including civil works. 
In phase 2, pumps provided under phase 1 will be replaced and additional pumps of 
100 KW at SPS south and 95 KW at SPS east shall be provided to cater the flow for 
year 2041. Rate of equipment and installation has been taken at Rs 10000 per KW 
as the civil works constructed in phase 1 will serve purpose of phase 2 also.  The 
wet well storage shall be 3.75 minutes at peak flow 
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(v) Sewage Treatment Plant South and East: The total capacity of STP required for year 
2041 will be 67 MLD. The construction shall be modular. Initially 25 MLD capacity 
shall be provided for STP south and 5 MLD for STP east. Subsequently in second 
phase capacity of STP south shall be further increased by 24 MLD. In third phase 
14MLD capacity shall be additionally provided for STP east. The treatment process 
shall be waste stabilization pond consisting of anaerobic ponds, aerobic pond and 
maturation pond. The land required shall be 1.25 ha per MLD, i.e. 61 hectares for 
STP south & 24 hectares for STP east. The provision for land acquisition has been 
made in first phase at Rs 4 million per hectare. The unit cost for STPs has been 
taken at Rs 3.0 million per MLD 

 
(vi)  Low cost Sanitation & Equipment for maintenance:  Provision of Rs 200 lacs have 

been taken for low cost sanitation & equipment for maintenance. For sewer cleaning 
a high pressure water jetting machine will be required together with a suction tanker. 
 

(vii) Contingencies: The cost is based on current prevalent rates. The price contingency 
has not been taken. However provision of physical contingencies at 10%, 
Environmental mitigation at 1%, Social Interventions at 1%, Institutional 
Development Interventions at 1% & design and supervision at 5% has been 
provided. 

 
131. Investment phasing has been done based on the following priority of interventions: (i) 

rehabilitation of existing system and land acquisition for STPs and pump houses; (ii) 
interceptors, trunk mains and outfall sewers for Zone 1; (iii) sewerage in Zone 2 & 3, and 
SPS; (iv) laterals in Zone 1; (v) STP South and East; (vi) sewerage in Zones 5 to 8. 
Priority among these will be as per development plan priority of HPDA. Accordingly, the 
total Master Plan investments are distributed in five Phases:  

 
(i) Phase I: Rehabilitation of existing system in zone 4; land acquisition for STP and 

SPS; sewerage system in zone 1,2 and 3; STP at south and east with SPS;  
(ii) Phase II to V: Sewerage system will be developed in Zone 5 to 8 covering a Zone in 

each Phase. 

Table 16: Abstract Cost Estimates 
Phase 1 
2009-13 

Phase 2 
2014-18 

Phase 3 
2019-23 

Phase 4 
2024-28 

Phase 5 
2029-33 

Grand TotalS No Item 

Rs. Million 
1 Rehabilitation of 

existing system 
19.8  19.8

2 Laterals New 375.9 170.6 204.4 120.0 105.0 975.9
3 Trunk Mains New 125.3 56.8 68.1 40.0 35.0 325.2
4 Sewage Pump House 4.7 4.5  9.2
5 STP 90.0 72.0 42.0  204
6 Land Acquisition  340  340
7 Low Cost Sanitation 20.0  20
8 Total  975.8 299.5 319.0 160.0 140.0 1894.3
9 With Contingencies 1151.4 353.4 376.5 188.8 165.2 2235.3
Source: Analysis 
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B. Operation and Maintenance Cost 
 
132. Operation and maintenance cost has been worked out as, sewers at 0.25 percent of capital 

cost, Mechanical and electrical equipment at 3 percent of capital cost, civil works at 1.5  
percent of capital costs, STP for WSP at 0.5  percent of capital cost, energy cost for WSP 
at Rs 0.2 million per MLD, staff cost at Rs 1.1 million per STP and Rs 0.35 million per 
SPS has been taken. Energy cost for pumping has been taken considering pumping of 
average flow for 16 hours a day and energy cost at Rs 4 per KW. The cost in subsequent 
phases will increase by the amount stated in that phase ie at end of phase 5 the O & M cost 
will be Rs 25.6 million per annum (Table 17). 

 

Table 17: Operation and Maintenance Cost 
 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 
Item C O&M C O&M C O&M C O&M C O&M
 Rs. million 
Rehabilitation 19.80 0.10  
Sewers 501.20 1.25 227.50 0.57 272.60 0.68 160.0 0.40 140.00 0.35
M & E 4.70 0.141 4.55 0.14  
Staff 3.25  
SPS Energy old 1.87  
SPS Energy East 0.33 0.93  
SPS Energy South 1.87 1.24  
Civil SPS 3.00 0.05  
STP 90.00 0.45 72.00 0.36 42.00 0.21  
STP Energy 6.00 4.8 2.80  
Total 15.30 5.73 3.83 0.40 0.35

Source: Analysis;  
Note: O & M Cost is indicated is per annum 

 
 



ANNEXURE 1 - 11



Sl No. Census Year Census 
Population Decadel increase Incremental 

increase Rate of growth

1 1951 49,260.00       
2 1961 55,248            5,988                                     0.12                          
3 1971 71,266            16,018                                   10,030               0.29                          
4 1981 102,837          31,571                                   15,553               0.44                          
5 1991 146,262          43,425                                   11,854               0.42                          
6 2001 211,983          65,721                                   22,296               0.45                          

Total 162,723                                 59,733               1.73                          
Average X = 32545 14933 rg = 0.3121

2001 211,983             
2011 0.3121 278,143             
2021 0.3121 364,951             
2031 0.3121 478,853             
2041 0.3121 628,302             

244,528             
277,073             
309,618             
342,163             

263,436             
278,143             
364,951             
478,853             
628,302             

248,771             
259,461             
321,872             
399,216             
491,493             

 = 265,000
 = 412,500
 = 520,000

(v) Semilog - graph method
Base year population(P2009)  = 230,000
Mid year population(P2024)  = 340,000
Design year population(P2034)  = 440,000

Adopted Geomatrical Increase

2041   =P2001+4x 32545+4x5x14933/2

(iv) Simple - Graph method
Base year population(P2009)
Mid year population(P2024)
Design year population(P2034)

  =P2001+0.8 x 32545+0.8x1.8x14933/2
2011   =P2001+1.0 x 32545+1x2x14933/2
2021   =P2001+2 x 32545+2x3x14933/2

 =P2001x(1+rg)(2009-2001)/10 
= 

2011  =P2001x(1+rg)(2009-2001)/10 
= 

2031   =P2001+3x 32545+3x4x14933/2

2031
2041

(iii)  Incremental increase m

Pn = P2001 + nx + n (n+1) y / 2, where Pn= population in the year n, n = time period from year 2001 in decade.

Base year population(P2009)

2021  =P2001x(1+rg)(2009-2001)/10 
= 

Base year population(P2009)  =P2001+{(2009 - 2001)÷10}*X=
2011
2021
2031
2041

(ii)Geometrical increase method:
Base year population(P2009)

Population by different conventional methods is given below-
(i)   Arithmatical increase method:

Annexure 1: Population Projection Hapur

Population of Hapur town in different decades as per census records is as follows:

Population Projection as per Geomatric Increase



2011 2021 2031 2041 2011 2021 2031 2041
Population 

Density
% Decadal 

Increase
1 275.75         12,766.0        46.3           55.6         66.7         80.0         96.0       15,319.2        18,383             22,060              26,472               
2 62.67          9,999.0          159.5         188.3       222.1       262.1       309.3     11,798.8        13,923             16,429              19,386               
3 9.71            6,185.0          636.7         662.1       688.6       716.1       744.8     6,432.4          6,690               6,957                7,236                 0-100 20
4 109.22         8,078.0          74.0           88.8         106.5       127.8       153.4     9,693.6          11,632             13,959              16,751               100-200 18
5 22.78          5,528.0          242.7         279.1       321.0       369.1       424.5     6,357.2          7,311               8,407                9,669                 200-300 15
6 293.40         14,882.0        50.7           60.9         73.0         87.6         105.2     17,858.4        21,430             25,716              30,859               300-400 12
7 157.11         20,857.0        132.8         156.6       184.8       218.1       257.4     24,611.3        29,041             34,269              40,437               400-500 9
8 26.32          7,729.0          293.6         337.6       388.3       446.5       513.5     8,888.4          10,222             11,755              13,518               500-600 6
9 13.37          5,813.0          434.7         473.8       516.4       562.9       613.6     6,336.2          6,906               7,528                8,206                 600-700 4
10 22.38          7,122.0          318.3         356.4       399.2       447.1       500.8     7,976.6          8,934               10,006              11,207               700-800 2
11 68.36          11,061.0        161.8         190.9       225.3       265.9       313.7     13,052.0        15,401             18,174              21,445               
12 10.38          5,852.0          564.0         597.8       633.7       671.7       712.0     6,203.1          6,575               6,970                7,388                 
13 25.33          5,002.0          197.5         227.1       261.2       300.3       345.4     5,752.3          6,615               7,607                8,749                 
14 10.05          7,253.0          721.6         736.1       750.8       765.8       781.1     7,398.1          7,546               7,697                7,851                 
15 66.12          15,563.0        235.4         270.7       311.3       358.0       411.7     17,897.5        20,582             23,669              27,220               
16 6.08            5,140.0          845.0         800.0       801.0       802.0       803.0     4,866.3          4,872               4,878                4,885                 
17 8.84            3,438.0          389.0         435.6       487.9       546.5       612.0     3,850.6          4,313               4,830                5,410                 
18 16.34          4,745.0          290.5         334.0       384.1       441.8       508.0     5,456.8          6,275               7,217                8,299                 
19 19.72          5,671.0          287.6         330.7       380.3       437.3       502.9     6,521.7          7,500               8,625                9,919                 
20 9.18            8,713.0          949.5         800.0       800.0       800.0       800.0     7,341.1          7,341               7,341                7,341                 
21 4.13            4,798.0          1,162.6      800.0       800.0       800.0       800.0     3,301.4          3,301               3,301                3,301                 
22 28.95          4,396.0          151.8         179.2       211.4       249.5       294.4     5,187.3          6,121               7,223                8,523                 
23 48.33          6,893.0          142.6         168.3       198.6       234.3       276.5     8,133.7          9,598               11,325              13,364               
24 33.46          5,527.0          165.2         194.9       230.0       271.4       320.2     6,521.9          7,696               9,081                10,716               
25 33.31          7,638.0          229.3         263.7       303.3       348.7       401.1     8,783.7          10,101             11,616              13,359               
26 7.92            5,780.0          730.2         744.8       759.7       774.9       790.4     5,895.6          6,014               6,134                6,256                 
27 14.39          5,554.0          385.9         432.2       484.1       542.1       607.2     6,220.5          6,967               7,803                8,739                 

HMC 1,403.60      211,983.0      151.3         254.0    237,655.4      271,291           310,577            356,502             

Area 4118.403 9.8           22.7         40.9         66.0       40,487.6     93,660           168,276         271,800          
Total 5522 113.8    278,143.0   364,951         478,853         628,302          

Projected   Density Population Projected Population 

Annexure 2: Ward Wise Population Projection 

Assumed Ward GrowthWard   
No.

Area in 
hectare

Population   
2001

Density    
2001



2011 2021 2031 2041 2011 2021 2031 2041 2011 2021 2031 2041
1 4 37.53            88.76        106.51    127.81      153.37     3,331              3,998              4,797            5,756               0.36           0.43           0.52             0.62             
2 6 256.36          60.87        73.04      87.65        105.18     15,604            18,725            22,470          26,964             1.69           2.02           2.43             2.91             
3 11 21.82            190.94      225.31    265.87      313.72     4,167              4,917              5,802            6,846               0.45           0.53           0.63             0.74             
4 14 8.12              736.06      750.78    765.79      781.11     5,980              6,100              6,222            6,346               0.65           0.66           0.67             0.69             
5 15 37.31            270.69      311.29    357.99      411.68     10,100            11,615            13,358          15,361             1.09           1.25           1.44             1.66             
6 20 2.11              800.00      800.00    800.00      800.00     1,690              1,690              1,690            1,690               0.18           0.18           0.18             0.18             
7 27 2.72              432.19      484.05    542.14      607.20     1,175              1,316              1,474            1,651               0.13           0.14           0.16             0.18             
8 Sector 1 53.90            8.76          22.74      40.86        66.00       472                 1,226              2,202            3,557               0.05           0.13           0.24             0.38             
9 Sector 2 33.95            8.76          22.74      40.86        66.00       298                 772                 1,387            2,241               0.03           0.08           0.15             0.24             

10 Sector 3 13.99            8.76          22.74      40.86        66.00       123                 318                 572               923                  0.01           0.03           0.06             0.10             
11 Sector 4 34.28            8.76          22.74      40.86        66.00       300                 780                 1,401            2,262               0.03           0.08           0.15             0.24             
12 Sector 5 32.63            8.76          22.74      40.86        66.00       286                 742                 1,333            2,154               0.03           0.08           0.14             0.23             
13 Sector 6 112.77          8.76          22.74      40.86        66.00       988                 2,564              4,608            7,443               0.11           0.28           0.50             0.80             
14 Sector 7 94.00            8.76          22.74      40.86        66.00       824                 2,138              3,841            6,204               0.09           0.23           0.41             0.67             
15 Sector 8 217.63          8.76          22.74      40.86        66.00       1,908              4,949              8,892            14,364             0.21           0.53           0.96             1.55             
16 Sector 9 182.91          8.76          22.74      40.86        66.00       1,603              4,159              7,474            12,072             0.17           0.45           0.81             1.30             

Total 1,142.05       48,850          66,008          87,522         115,835         5.28         7.13         9.45           12.51         

Annexure 3: Population and Sewage Flow Generation for Zone -I

Projected Sewage Generation in MLDS.No. Ward No. Area in Ha Projected  Population Density Projected Population 



2011 2021 2031 2041 2011 2021 2031 2041 2011 2021 2031 2041
1 1 9.46         55.55          66.66         80.00       96.00      526                631                  757                 908                 0.06          0.07             0.08            0.10            
2 3 9.71         662.12        688.60       716.15     744.79    6,432             6,690               6,957              7,236              0.69          0.72             0.75            0.78            
3 5 22.78       279.13        321.00       369.15     424.52    6,357             7,311               8,407              9,669              0.69          0.79             0.91            1.04            
4 8 26.32       337.65        388.29       446.54     513.52    8,888             10,222             11,755            13,518            0.96          1.10             1.27            1.46            
5 9 13.37       473.79        516.43       562.91     613.57    6,336             6,906               7,528              8,206              0.68          0.75             0.81            0.89            
6 10 5.91         356.44        399.22       447.12     500.78    2,106             2,359               2,642              2,959              0.23          0.25             0.29            0.32            
7 12 7.42         597.79        633.66       671.68     711.98    4,433             4,699               4,981              5,279              0.48          0.51             0.54            0.57            
8 15 28.81       270.69        311.29       357.99     411.68    7,797             8,967               10,312            11,859            0.84          0.97             1.11            1.28            
9 17 0.51         435.63        487.91       546.46     612.03    220                247                  277                 310                 0.02          0.03             0.03            0.03            

10 20 6.77         800.00        800.00       800.00     800.00    5,418             5,418               5,418              5,418              0.59          0.59             0.59            0.59            
11 21 4.13         800.00        800.00       800.00     800.00    3,301             3,301               3,301              3,301              0.36          0.36             0.36            0.36            
12 22 1.65         179.18        211.43       249.49     294.40    295                348                  411                 485                 0.03          0.04             0.04            0.05            
13 23 13.74       168.28        198.57       234.31     276.49    1,592             1,879               2,217              2,616              0.17          0.20             0.24            0.28            
14 24 14.46       194.91        229.99       271.39     320.24    2,818             3,325               3,924              4,630              0.30          0.36             0.42            0.50            
15 25 13.95       263.70        303.25       348.74     401.05    3,679             4,231               4,866              5,596              0.40          0.46             0.53            0.60            
16 27 2.86         432.19        484.05       542.14     607.20    1,238             1,387               1,553              1,739              0.13          0.15             0.17            0.19            

Total 181.85     61,439         67,921           75,307           83,730          6.64        7.34           8.13          9.04          

Annexure 4: Population and Sewage Flow Generation for Zone -II

Projected SewageGeneration in MLDS.No. Ward 
No.

Area in 
Ha

Projected Population Density Projected population 



2011 2021 2031 2041 2011 2021 2031 2041 2011 2021 2031 2041
1 2 62.67          188.26       222.15     262.13       309.32            11,799            13,923                16,429               19,386                1.27           1.50          1.77             2.09             
2 4 71.68          88.76         106.51     127.81       153.37            6,362              7,635                  9,162                 10,994                0.69           0.82          0.99             1.19             
3 6 37.03          60.87         73.04       87.65         105.18            2,254              2,705                  3,246                 3,895                  0.24           0.29          0.35             0.42             
4 7 150.69        156.65       184.84     218.11       257.37            23,606            27,855                32,868               38,785                2.55           3.01          3.55             4.19             
5 11 46.53          190.94       225.31     265.87       313.72            8,885              10,484                12,372               14,598                0.96           1.13          1.34             1.58             
6 12 2.96            597.79       633.66     671.68       711.98            1,770              1,877                  1,989                 2,109                  0.19           0.20          0.21             0.23             
7 13 25.33          227.09       261.16     300.33       345.38            673                 773                     889                    1,023                  0.07           0.08          0.10             0.11             
8 14 1.93            736.06       750.78     765.79       781.11            1,418              1,446                  1,475                 1,505                  0.15           0.16          0.16             0.16             
9 16 6.08            800.00       801.00     802.00       803.00            4,866              4,872                  4,878                 4,885                  0.53           0.53          0.53             0.53             
10 17 8.33            435.63       487.91     546.46       612.03            3,630              4,066                  4,554                 5,100                  0.39           0.44          0.49             0.55             
11 18 16.34          334.04       384.14     441.76       508.03            5,457              6,275                  7,217                 8,299                  0.59           0.68          0.78             0.90             
12 19 19.72          330.70       380.30     437.35       502.95            6,522              7,500                  8,625                 9,919                  0.70           0.81          0.93             1.07             
13 20 0.29            800.00       800.00     800.00       800.00            233                 233                     233                    233                     0.03           0.03          0.03             0.03             
14 22 21.51          179.18       211.43     249.49       294.40            11,230            13,251                15,636               18,451                1.21           1.43          1.69             1.99             
15 24 5.50            194.91       229.99     271.39       320.24            1,072              1,265                  1,492                 1,761                  0.12           0.14          0.16             0.19             
16 26 7.92            744.84       759.74     774.93       790.43            5,896              6,014                  6,134                 6,256                  0.64           0.65          0.66             0.68             
17 27 8.81            432.19       484.05     542.14       607.20            3,807              4,264                  4,776                 5,349                  0.41           0.46          0.52             0.58             

Total 493.33        99,479            114,437              131,975             152,547              10.74         12.36        14.25           16.48           

Annexure 5: Population and Sewage Flow Generation for Zone -III

Projected Sewage Generation in MLD
S.No. Ward 

No.
Area in 
Hectare

Projected  PopulationDensity Projected Population 



2011 2021 2031 2041 2011 2021 2031 2041 2011 2021 2031 2041
1 1 266.29          55.55        66.66          80.00       96.00       14,794             17,752           21,303           25,563          1.60          1.92          2.30           2.76             
2 7 6.42              156.65      184.84        218.11     257.37     1,006               1,187             1,400             1,652            0.11          0.13          0.15           0.18             
3 10 16.47            356.44      399.22        447.12     500.78     5,870               6,575             7,364             8,247            0.63          0.71          0.80           0.89             
4 22 6.15              179.18      211.43        249.49     294.40     1,102               1,300             1,534             1,810            0.12          0.14          0.17           0.20             
5 23 34.59            168.28      198.57        234.31     276.49     5,821               6,869             8,105             9,564            0.63          0.74          0.88           1.03             
6 24 13.50            194.91      229.99        271.39     320.24     2,632               3,106             3,665             4,325            0.28          0.34          0.40           0.47             
7 25 19.36            263.70      303.25        348.74     401.05     5,104               5,870             6,751             7,763            0.55          0.63          0.73           0.84             

Total 362.78 36,329           42,659         50,122          58,925        3.9 4.6 5.4 6.4

S.No. Ward 
No.

Annexure 6: Population and Sewage Flow Generation for Zone -IV

Area in 
Hectare

Projected Population Density Projected Population Projected SewageGeneration in MLD



2011 2021 2031 2041 2011 2021 2031 2041 2011 2021 2031 2041
1 V 910.00        8.76        22.74        40.90         66.00     7,976            20,693           37,219               60,060            0.86         2.23           4.02            6.49             
2 VI 1,090.00     8.76        22.74        40.90         66.00     9,554            24,787           44,581               71,940            1.03         2.68           4.81            7.77             
3 VII 640.00        8.76        22.74        40.90         66.00     5,610            14,554           26,176               42,240            0.61         1.57           2.83            4.56             
4 VIII 560.00        8.76        22.74        40.86         66.00     4,908            12,734           22,882               36,960            0.53         1.38           2.47            3.99             

Total 3,200.00     28,048        72,768         130,858           211,200         3.03       7.86         14.13        22.81         

Annexure 7: Population and Sewage Flow Generation for Zone -V, VI, VII and VIII

S.No. Zone 
No.

Area in 
Hactare

Projected PopulationDensity Projected Population Projected SewageGeneration in MLD



Average 
sewage 

generated 
Initially

Average 
sewage 

generated 
Ultimate

Peak sewage 
flow 

generated q  
initial

Peak sewage 
flow 

generated q   
2041

Ground 
Water 

Infiltration 
in sewer

Manhole 
Infiltrat

ion 

Total Peak 
discharge 

initial

Total Peak 
discharge 
in 2041

Velocity 
for Peak 
Flow in 
initial 
stage

Velocity for 
Peak Flow 

in 2041  

Q Full V Full      
2041

From To Dia (mm)
Slope     (1 

in n) m3/sec m3/sec m3/sec m3/sec m3/sec m3/sec m3/sec m3/sec m/sec m/sec m3/sec m/sec

1 MH 1  MH 2 1000 1000 1300 48850 115835 2.50     2.25        0.08           0.19            0.20         0.43          0.14         0.02   0.36       0.59      0.86     0.95       0.67    0.54    0.89    0.59   0.79    1.02   1.13    0.85        

2 MH 3  MH 4 500 600 800 30720 41865 2.50     2.50        0.05           0.07            0.13         0.17          0.01         0.00   0.14       0.19      0.82     0.87       0.22    0.67    0.88    0.67   0.79    1.07   1.13    0.77        

3 MH 5  MH 6 1000 1100 1500 99479 152547 2.25     2.25        0.17           0.25            0.37         0.57          0.09         0.01   0.47       0.67      0.87     0.94       0.80    0.59    0.84    0.62   0.76    1.03   1.12    0.84        

4 MH 7  MH 8 1000 700 900 36329 58925 2.50     2.25        0.06           0.10            0.15         0.22          0.04         0.01   0.20       0.27      0.85     0.90       0.31    0.64    0.87    0.65   0.78    1.06   1.12    0.80        

v/V      
2041

Zone -I

Zone -II

Zone -III

Zone -IV

v/V      
Initial

Cum. Cont. 
Population 

initial

Cum. Cont. 
Population 

2041

Peak Factor 
Ultimate

q/Q      
initial

q/Q      
2041

d/D      
initial

d/D      
2041

Peak 
Factor 
Initial

Proposed
S.No

Manhole
Length  (m)

 Annexure-8: Tentetive Design Calculations for Outfall Sewer in Hapur City



2011 2021 2031 2041 2011 2021 2031 2041
1 1 5.3 7.1 9.5 12.5 4 3.9 4.6 5.4 6.4
2 2 6.6 7.3 8.1 9.0 6 1.0 2.7 4.8 7.8
3 3 10.7 12.4 14.3 16.5 7 0.6 1.6 2.8 4.6
4 5 0.9 2.2 4.0 6.5

8 0.5 1.4 2.5 4.0
Total 24.0 30.4 38.4 48.5 5.6 8.9 13.1 18.7 67.17

2011 2021 2031 2041 2011 2021 2031 2041
1 1 5.3 7.1 9.5 12.5 4 3.9 4.6 5.4 6.4
2 2 6.6 7.3 8.1 9
3 3 10.7 12.4 14.3 16.5

Total 22.6 26.8 31.9 38 3.9 4.6 5.4 6.4

1 South 29.4 15
2 East 5.0 15
3 South 48.5 15
4 East 18.7 15

Annexure-9 
Design Calculation for STPCapacity and Pump KW for Sewage Pump Station 

45

161
27
265
102

201
34
332
128

KW required at 
Average Flow

KW required at 
Peak Flow

KW required with 
25% Standby 

71
12

118

2026

2041

SPS Year

Zone 
No.

Flow in MLD
S. No

Flow in 
MLD

Head in 
Mts

S. No

Phase 1

S. No

Calculation for Pump KW for SPS

Combined 
STP flow in 
MLD for 
Ultimate 
design year of 
2041

Zone 
No.

Flow in MLD for STP South Zone 
No.

Flow in MLD for STP East

STP South STP East
Total Requirement

Zone 
No.

Flow in MLD



Grand 
Total

1 Rehabilitation of 
existing system 19.80                  19.80         

2 Laterals New 375.94                170.63         204.38          120.00          105.00         975.94       
3 Trunk Mains New 125.31                56.88           68.13            40.00            35.00           325.31       
4 Sewage Pump House 4.70                    -               4.55              -               -              9.25           
5 STP 90.00                  72.00           42.00            -               -              204.00       
6 Land Acquisition 340.00                340.00       

7 Low Cost Sanitation, 
Mtc Eqp 20.00                  20.00         

8 Total 975.75                299.50         319.05          160.00          140.00         1,894.30    
9 With Contingencies 1,151.39           353.41       376.48        188.80         165.20       2,235.27  

Annexure 10: Abstract Estimate

Amount in Rupees Million
S No Item

Phase 1: 2009-
2013

Phase 2: 
2014-2018

Phase 3: 
2019-2023

Phase 4: 
2024-2028

Phase 5: 
2029-2033



Qty Unit Rate Amount Qty Unit Rate Amount Quantity Unit Rate Amount Qty Unit Rate Amount Qty Unit Rate Amount
1 Replace Man hole covers & foot 

steps
          200  each              5,000                      1,000,000                       1,000,000 

2 New man holes in existing system           200  each            20,000                      4,000,000                       4,000,000 

3 Sewer Cleaning >=300 mm dia        6,000  m                 400                      2,400,000                      2,400,000 
4 Sewer Cleaning < 300 mm dia      10,000  m                 300                      3,000,000                      3,000,000 
5 Extension of Rising Main 600 mm 

dia upto STP
       1,300  m              6,000                      7,800,000                       7,800,000 

6 Laterals with man hole @ 125 m 
per hectare

                                   -   

7 Zone 1,(1142 hectare)    142,750  m              1,500                  214,125,000                  214,125,000 
8 Zone3,(500,hectare)      62,500  m              1,500                    93,750,000                    93,750,000 
9 Zone4,(363,hectare)      45,375  m              1,500                    68,062,500                    68,062,500 

10 Zone5,(910,hectare)  113,750 m             1,500              170,625,000                  170,625,000 
11 Zone6,(1090,hectare)     136,250 m           1,500              204,375,000                  204,375,000 
12 Zone7,(640,hectare)    80,000 m  1,500             120,000,000                  120,000,000 
13 Zone8,(560,hectare)    70,000 m  1,500             105,000,000                  105,000,000 
14 Mains ,Truncks, outfall sewer                                   -   
15 Zone 1      14,275  m              5,000                    71,375,000                    71,375,000 
16 Zone 3        6,250  m              5,000                    31,250,000                    31,250,000 
17 Zone 4        4,538  m              5,000                    22,687,500                    22,687,500 
18 Zone 5    11,375 m             5,000                56,875,000                    56,875,000 
19 Zone 6       13,625 m           5,000                68,125,000                    68,125,000 
20 Zone 7      8,000 m  5,000               40,000,000                    40,000,000 
21 Zone 8      7,000  5,000               35,000,000                    35,000,000 
22 Existing Pump House           160  KW            10,000                      1,600,000                      1,600,000 
23 SPS South & Rising main           200  KW            20,000                      4,000,000            300 KW         10,000                  3,000,000                      7,000,000 
24 SPS East  rising main             35  KW            20,000                         700,000            155 KW         10,000                  1,550,000                      2,250,000 
25 STP South WSP             25  MLD       3,000,000                    75,000,000            24 MLD       3,000,000                 72,000,000                   147,000,000 

26 STP East WSP               5  MLD       3,000,000                    15,000,000               14 MLD     3,000,000                 42,000,000                     57,000,000 

27 Land Acquisition For STP & SPS 
@ 1.25 Ha per MLD

            85  Ha       4,000,000                  340,000,000                   340,000,000 

28 Low Cost Sanitation, Mtc Eqp                    20,000,000                    20,000,000 
29 Total Amount in Rs.                  975,750,000              299,500,000              319,050,000             160,000,000             140,000,000               1,894,300,000 
30 Physical Contingencies-10%                    97,575,000                29,950,000                31,905,000               16,000,000               14,000,000                  189,430,000 
31 design and supervision services-

5%
                   48,787,500                 14,975,000                 15,952,500                  8,000,000                  7,000,000                     94,715,000 

32 Environmental mitigation 1%                      9,757,500                  2,995,000                  3,190,500                 1,600,000                 1,400,000                    18,943,000 
33 Social Interventions PP/A 1%                      9,757,500                  2,995,000                  3,190,500                 1,600,000                 1,400,000                    18,943,000 
34 Institutional Development 

Interventions 1%
                     9,757,500                   2,995,000                   3,190,500                  1,600,000                  1,400,000                     18,943,000 

Grand Total in Rs 1,151,385,000              353,410,000            376,479,000             188,800,000           165,200,000                          2,235,274,000 

Grand Total

Annexure 11: Detailled Estimate

Phase 5: 2029-2033
S No Item

Phase 1: 2009-2013 Phase 2: 2014-2018 Phase 3: 2019-2023 Phase 4: 2024-2028




