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 (i) 

JOSHIMATH SEWERAGE SCHEME 
 
 

SALIENT FEATURES 
 
 
 
1. Nature of Project : Sewerage Scheme 
 
2. Name of Town : Joshimath  
 
3. District : Joshimath 
 
4. Population : Year Population 
 (Including floating) 
   2011 23400 
   2026 35000 
   2041 52700 
 
5. Methods adopted for  

 projection of population : (i) Arithmetical Increase Method 

   (ii) Geometrical Increase Method 

   (iii) Incremental Increase Method 

   (iv) Simple Graph Method 

   (v) Semi Log Graph Method 

 
6. Rate of Water Supply per  
 capita : 135 lpcd + 15% transmission losses 
 
7. Peak Factor : 3.0 m upto 20,000 population 
 
   2.5 – 20,000 to 50,000 population 
 
8. Interception factor : 0.8 
 
9. Treatment 
 
(a) Type of treatment plant : MBBR Technology and Oxidation Pond 
 
(b) No. of STPs proposed : 3 Nos and 2 Nos. 
 
11. Total Cost of Project : Rs. 846.00 lacs 
 



JOSHIMATH SEWERAGE SCHEME (STP) 

   Form - J 
(Combined - Central and State Funding) 

         
S.N

. Particulars AMOUNT (Rs. in Lacs) 

  1                           2 3 

   1 Central Funding 541.00 

   2 State Funding 305.00 

  
  

 
Total 846.00 

   

   

 

 

 
 

 
   
   
   
   
   
   
   
 

 

 
 
 
 
 
 
 
   
   
   
   
   
   
    



 

JOSHIMATH SEWERAGE SCHEME (STP) 

     Form - J 
(For Central Funding) 

To be submitted to NRCD, New Delhi 

     
S.N. Particulars Amount                    

(Rs. in Lacs) 
Centag

e 
Amount                     (Rs. 

in Lacs) 
1 2     3 

     1. Cost of works 715.79 - 715.79 

     2 Centage 8% 715.79 8% 57.26 

    
  

 
Sub-Total 

  
773.05 

     

 

Cost from Central 
fund @ 70% 

  
541.14 

 
Say 

  
541.00 

     
      

 
 

 

 

 
 

  
     
     
     
     
     
     
      

 
 

 

 

 
 

  
     
     
     
     
     
     
      



 

JOSHIMATH SEWERAGE SCHEME (STP) 

   Form - J 
(For State Funding) 

To be submitted to Government of Uttarakhand 
      

S.N
. Particulars AMOUNT (Rs. in Lacs) 

1 2 3 

   1 Cost of works 715.79 

   2 Work Charged establishment @ 2% 14.32 

   3 Staff Qrtrs. @ 3% 21.47 

   
 

Total 751.58 

   4 Centage @ 12.5% 93.95 

  
  

 
Total 845.53 

 
Say 846.00 

   
 

Cost from Central fund @ 70% 541.00 

   
 

Total Cost from Uttarakhand State 305.00 

   
 

 

 
 
 
 
 
 
 
 

 

 

 
 

 
   
   
   
   
   
   



 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

   General Absract of Cost 
      
S.N

. Particulars AMOUNT (Rs. in Lacs) 

  1                           2 3 

   1. Cost of STP 648.50 
 

  2. Cost of Protection work including cartage of material 20.10 
 

  3. Building works 18.90 
 

  4. Transmission Lines 27.09 
 

  5. Hiring of Godown 1.20 
 Total 715.79 
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TECHNICAL STATEMENT  
 
1.0 POPULATION 
 

1.1 General  
 

 As per 2001 Census population of the town was 19775. With a manifold increase 

in basic facilities over these years – such as setting up of a number of 

professional and vocational institutes, commercial establishments, permanent 

population increased rapidly. Provision of a properly planned sewerage system, 

with suitable treatment and safe disposal/utilization of treated sewage has 

become absolutely essential. With due scope in planning and design of the 

system that can accommodate sewage load of the adjoining rural areas 

proposed to be included in the Master Plan. However, no sewer network is to be 

planned in rural areas for the time being where on line natural treatment may be 

resorted to.  

 
1.2 Projection of future Population 
 

 The population of Gopeshwar/Chamoli town under municipal limits for various 

decades as per Census are tabulated below :- 
 

 
Year Population Decadal 

Increase 
Incremental 

Increase 
Percentage 

Increase 
Remarks 

1961 2442    The 

population 

growth is 

varying in 

different 

decades 

1971 5852 3410  140 

1981 8610 2558 (-)852 43.7 

2091 11494 2884 326 33.5 

2001 14402 2908 24 25.3 

 Total 11760 (-)502  

 Mean 2940 (-)167.33  
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1.3 The projections of population by different methods  
 
 Geometrical Mean  = 0.49 
  

 Population projections of the town for various years i.e. Base Year, Middle Year 
& Design Year have been done as below :  

 

(a) Arithmetical Increase Method 
 

Population Base Year (2011)    = 14402 + (10/10 x 2940) = 17342 

Population Middle Year (2026)  = 14402 + (25/10×2940) = 21752 

Population Design Year (2041) = 14402 + (40/10 x 2940) = 26162 
 

(b) Geometrical Increase Method 
 

Population Base Year (2011)  = 14402 (1+0.49)1 = 21460 
Population Middle Year (2026)  =14402 (1+0.49)2.5 =39030 
Population Design Year (2041)  =14402 (1+0.49)4

(c) Incremental increase Method 

 = 70985 
 

 

Future Population P = Po + nd + ½ n (n+1) C 
Where Po = Population of last decade 
 n = No. of decade 
 d = Average of decadal increase 
 c = Incremental increase 
 

Population for Base Year 2011 :  
= 14402 + 1.0 x 2940 + 1.0 (1.0 +1) x(-167)/2 
= 17175 
 

   Population for Middle Year 2026 :  

= 14402  + 2.50 x 2940 + 2.50 (2.50+1) x (-167)/2  

 = 21022 
   Population for Design Year 2041 :  
   

= 14402  + 4.0 x 2940 + 4.0 (4.0 + 1) x (-167)/2  
 = 24492 
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 (D) Semi Log Graph Method : 
 
  Future population of Joshimath town has been worked out by plotting on 

semi log graph paper. Population projected for different year are as given 

below :  
 

  Base Year 2011 = 19500 

  Base Year 2026 = 29300 

  Design Year 2041 = 43900 

 

 Population projection by various method for different year are tabulated below :- 
Sl. 
No. 

Description of Method Population in the year 

2011 2026 2041 

1. Arithmetical Increase Method 17342 21752 26162 

2. Geometrical Increase Method 21460 39030 70985 

3. Incremental Increase Method 17175 21022 24492 

4. Semi log Graph Method 19500 29300 43900 

 
1.4  Conclusion of Population Projection 

 Different population projection methods have been adopted as given in the table 
above. It has been informed that the census figures recorded are on the lower 
side because survey for census is carried out in the month of February when due 
to cold weather and winter vacations in the educational institutions many people 
leave the town. During Yatra season in summers there is a lot of arrivals in the 
town which include relatives of the dwellers living in the plains. More over during 
winters residents of Badrinath Dham, Mana and adjoining high reaches descend 
to Joshimath. After considering these facts and analyising these figures it 
appears that the Semi log graph method provides best suitable projection and 
hence adopted for designing of sewerage system of Joshimath town. 
Consequently population of various years is as follows.  

 

 (1) Population for Base year   2011 - 19500 
 (2) Population for Middle year  2026 - 29300 
 (3) Population for Design year  2041 - 43900 
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1.5 Floating Population 
 

 Availability of beds in the hotels, lodges, ashrams etc. in the town is about 1500. 
But there is likelihood of more arrivals due to various development activities like 
dams, widening of highway etc. In the absence of any relevant study about the 
floating population it is assumed that about 20% of the permanent population 
arrives in the town during summers as floating cum camping population. Out of 
these about 50% stay with their relatives and rest constitute the floating one. 
Hence for the years 2011, 2026 and 2041 contribution of floating population, as 
detailed below has been considered on this account. 

 
  Year Floating Population  
 
  2011         3900   
  2026         5860   
  2041         8780   
 
 

1.6 Population of Villages (Distant Colonies) 
  
 There are following villages (colonies) around the city but the same are included 

in the municipal limits as colonies of the township and their population is also 

included in the census population. However after survey the initial and final year 

population of these towns has been tabulated below: 

 
       2011  2041 
 
  Parsari, Khirkhri (Prem Nagar)  900  1700   

Packs Bhimtalla   150  300   
  Sunil (Aulla and Palla)   3030  6990   
 
  All these villages (colonies) are located at sufficiently long distance from the main 

township and there is lack of infrastructure and it would be uneconomical to 

provide sewer network from these villages upto the STPs in various zones. It is 

proposed that on line treatment through oxidation ponds may be provided. 
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1.7 Projected Population of Town and distant colonies 
 

 As explained above 50% of floating population is expected to stay for longer 

duration and would consume as much water as the permanent habitat. 

Accordingly entire population for design purpose for sewerage system of 

Joshimath town and adjoining colonies for base, middle and design years i.e. 

2011, 2026 and 2041 respectively works out as tabulated below :  

 

Year 

Joshimath / Chamoli town 

Permanent Floating/camping Total 
equivalent Say 

2011 19500 3900 23400 23400 

2026 29300 5860 35160 35000 

2041 43900 8780 52680 52700 

 
 
1.8 Population to be considered for design purposes 
 

Year Population of 
municipal area 

Population of 
distant localities 
to be excluded 

Net population to 
be considered 

for design 
proposal 

2011 23400 4080 18320 

2026 35000 5830 29170 

2041 52700 8990 43710 
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2.0 WATER SUPPLY  
 

Water is being supplied from gravity sources the details of which is given below.  

 

S. No. Name of source Availability of water (lpm) 

1 Parsari gadhera  1700 

2 Navrang psring 450 

3 Manothi spring 135 

4 Navrang 270 

 

Available sources would be sufficient to fed the population of about 24000. New 

sources would have to be tapped for future as the population grows beyond year 

2020.  
  

 

3.0 QUANTITY OF SEWAGE PRODUCTION 
 

3.1 Rate of Interception 
 

 As suggested in the design criteria and the Manual on sewerage and sewage 

treatment of the CPHEEO, an interception factor of 0.80 is to be adopted. 

Accordingly production is expected @ 108 lpcd, considering rate of water supply 

as 135 lpcd. 

 

 Quantity of Sewage Production  
 
 The quantities of sewage production in different stages of Master Planning work 

out as under :  

  
Year  Projected Population Sewage Production  

   (mld) 
 2011    23400 2.52 say 2.5 

 2026 35000  3.78 say 3.8 

 2041  52700  5.69 say 5.7 
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3.2 Ward-wise Population Distribution 
 

A few of the wards are presently sufficiently congested and the population growth 
there would be lesser as compared to the entire town. These wards are Upper 
Bazar Dando and Lower Bazar. Future population projection has been made 
keeping these facts into mind. Similarly distribution of the floating population is 
also influenced by the fact that during Yatra season maximum population is 
confined to Upper Bazar Dando, Lower Bazar, a smaller portion in Singdar and 
Manohar bag and partially in Gandhinagar and Ravigram. Accordingly population 
distribution has been computed in the table below. 
 

Ward-wise Population Distribution 
Ward 

No 

Name Population 

2011 2026 2041 

Permanent Floating Permanent Floating Permanent Floating 

1 Gandhinagar 1520 230 2530 350 3410 530 

2 Marwari Pecka 2400  3730  5370  

3 Lower Bazar 1300 1170 2000 1760 2930 2630 

4 Singhdar 2300 470 3460 700 5040 1050 

5 Manohar Bag 1700 470 2660 700 4060 1050 

6 Upper bazaar 

dando 

2600 1360 3860 2050 5690 3080 

7 Sunilgaon 3030  4400  6990  

8 Parsari 1730  2530  3900  

9 Ravigram 2920 200 4130 300 6510 440 

 Total 19500 3900 29300 5860 43900 8780 
 

According to the topography of the area of the town it is proposed to divide the 
sewerage system into two zones viz. Zone A and Zone B. The contribution of population 
of wards is given in the table below. Here the population contribution of distantly located 
villages has been excluded. 
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3.3 Zoning and zone wise waste water generation :-  

The town has been divided into 3 zones according to topography of the area as 

given in the table below. Here the population contribution of distantly located 

colonies has been excluded.  
 

Zone-wise Population Distribution 
  

Zone Ward 

No 

Population 

2011 2026 2041 

Perm Float. T.equiv Perm Float. T.equiv Perm Float. T.equiv 

A 2 (part) 2250  2250 3500  3500 5070  5070 

M
ar

w
ar

i 

3(part) 390 350 600 600 550 930 900 800 1380 

4 2300 470 2582 3460 700 3880 5040 1050 5670 

5 1700 470 1982 2660 700 3080 4060 1050 4690 

6(part) 1300 680 1708 1930 1025 2545 2845 1540 3769 

Total 7940 1970 9122 12150 2975 13935 17915 4440 20579 

 Military 2000  2000 2000   2000 2000  2000 

 Total 9940 1970 11120 14150 2975 16000 19915 4440 22600 

B 1 1520 230 1658 2530 350 2740 3410 530 3728 

Po
kh

ri 

3(part) 910 820 1402 1400 1210 2126 2030 1830 3128 

6(part) 1300 680 1708 1930 1025 2545 2845 1540 3769 

8 (part) 830  830 1330  1330 2200  2200 

9 2920 200 3040 4130 300 4310 6510 440 6774 

Total 7480 1930 8638 11320 2885 13051 16995 4340 19599 

 Military 3500  3500 3500  3500 3500  3500 

 Total 10980 1930 12100 14820 2885 16550 20595 4340 23100 

C 7 (part) 3030 - 3030 4400 - 4400 6990 - 6990 

Sunil Military 6230  6230 6230  6230 6230  6230 

Total 9260  9260 10630  10630 13220  13220 

 G.Total 30180 3900 32480 39600 5860 43180 53730 8780 58920 
 
Note : Sewage generation has been rounded off. 
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In addition to above zonal STPs, local STPs at following localities are proposed where 

oxidation ponds are proposed. These ponds are proposed to be designed for ultimate 

year as their capacity is not very large. 

 

S. No. Location Population Sewage generated in kld 

2026 2041 Mid yr. Ult. Yr. Adopted 

1 Parsari, Khirkhri, 

Prem Nagar (ward 8) 

900 1700 97 184 90 

2 Pecka (ward 2) 150 300 16 32 30 

 

Note : Sewage generation has been rounded off. 

 
4.0 Design of System and components 
 

 The system to improve the environment of the city consists of subsystem, major 

part of which is sewage, its collection, treatment and disposal or reuse. Besides 

these other components are low cost sanitation. Crematoria, municipal waste, 

Human resource development and Industrial strengthening etc. This DPR has 

dealt in depth with the design of conveyance system for sewage, treatment and 

disposal. Other components have been briefly explained later. 

 

Domestic sewage consists of mainly liquid waste from toilets, kitchen, baths and 

washing of floors. The liquid waste is also generated from industries, commercial 

establishment etc. The liquid waste of township, having no industries, is purely of 

domestic nature. It is generally conveyed to a suitable place out of the limits of 

the proposed master plan area through sewers/rising main and then treated to 

such an extent that the effluent meets the standards laid down by the State 

Pollution Control Board for final disposal on the land or natural water courses. 

The proposed sewers are proposed to carry only domestic waste water as storm 

water is to be taken care of by a separate system. 
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4.1 DESIGN CONSIDERATIONS   
 
4.1.1 Bench Mark 
 

 Survey of India Bench Mark is located on the bridge near ITBP office. The survey 

work has been carried out from this Bench Mark.  
 

4.1.2 Design periods  
 

 Base year, when the scheme is expected to be commissioned, has been taken 

as 2011. Accordingly design periods of various components have been adopted 

as under. 
 

S. 
No. 

Component Design 
period from 
base year 

Remarks 

1. Land acquisition 30 Land for STPs belongs to the 

municipality  

2. Sewer system  30  

3 STP 15 Construction to be carried out with a 

modular approach in a phased 

manner as the population grows. For 

smaller local STPs oxidation ponds 

have been design for ultimate flow. 

4 Effluent disposal 30  

 
5.0 Abatement works 
 
5.1 Treatment 
 

The waste water is proposed to be treated biologically before releasing it for final 

disposal. Various technologies are available for the same which are briefly 

discussed below and best suited one is adopted. 
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5.2.1 Technology Selection for STP 
 

Membrane Bio Reactor Technology (MBR) 
 

Membrane Bioreactor or MBR is an activated sludge process that utilizes a 

physical barrier, the membrane, to filter contaminants from wastewater.  Utilizing 

submerged membranes eliminates the need for secondary clarification and 

tertiary filtration.  By decoupling the activated sludge process from the settling 

characteristics of suspended solids (MLSS), the footprint of a wastewater 

treatment process can be halved or even much smaller.  In addition, a MBR is 

ideally suited for biological nutrient removal (BNR) applications as coagulated 

metal salts are easily filtered and captured phosphorous collected as waste 

activated sludge (WAS). 

 

Following is a description of the primary unit operations that comprises our MBR 

plan and a brief explanation of MBR plant operation. 

 

The MBR is essentially a high MLSS (10,000 – 20,000 mg TSS/l) activated 

sludge process with an integral solid-liquid separation mechanism, the 

membrane unit.  Each standard membrane unit is comprised of two separate 

sections, a membrane case and a diffuser case.  The membrane case contains a 

number of mani-folded flat-panel membrane cartridges with an average porosity 

of 0.4 microns and an effective porosity of 0.1 microns.  The bottom diffuser case 

supports the membrane case in a coarse-bubble diffuser. 

 

As shown in the figure, air bubbles are emitted at the diffuser and channeled 

between each of the membrane cartridges as they to the surface.  The 

channeled bubbles accomplish three important objectives : (1) provide adequate 

oxygen to maintain cell respiration at design MLSS, (2) scour the membrane to 

prevent fouling, and (3) create a pressure gradient between the top and bottom 

of the membrane unit. 
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As uniform airflow is critical to the operation of the membranes, the diffuser 

assembly must be periodically cleaned.  A cleaning procedure is generally 

conducted once a week and is completed in 3-10 minutes.  The diffuser 

assembly is cleaned by suspending permeate flow and opening a valve on the 

diffuser-cleaning header (not shown below).  Once the cleaning valve is opened, 

educated mixed liquor scours the diffuser assembly clean.  This process is 

automated and is operator adjustable. 

 

The pressure gradient created by the rising bubbles induces an upward cross-

flow of mixed liquor over the membranes.  The liquor is filtered as it flows across 

the membrane due to the trans-membrane pressure gradient created by the 

pump suction.  The flux, or filter flow rate per area, is directly proportional to the 

trans-membrane pressure gradient induced by the pump and is roughly 0.7 psig 

during normal operation and 2 psig at peak flow conditions or prior to cleaning. 

 

Flow through the plant is regulated using VFDs on the permeate pumps.  At low, 

design, or high flow conditions the speed of the pump is changed to match 

different set points.  This control strategy allows the membranes to operate at 

lower fluxes during low-flow conditions. 

 

Overcome fouling in between biannual cleaning and also to handle peak flows.  

Control of the pumps is carried out using a programmable logic controller (PLC).  

The PLC is programmed to compare the permeate flow measurement to one of 

the set points and spin the permeate pump motor up or down based on the 

difference (PID control).  

 

Another function of the PLC is to automate a relax mode.  An MBR is said to be 

in relax mode when the permeate pumps are turned off and the cleaning air is left 

on.  Typically, the MBR is relaxed for 1 out of 10 minutes.  The purpose of the 

relax mode is to keep the biofilm at an optimum thickness and to minimize the 

transmembrane pressure required to generate a given flow.  At some point, 
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relaxing the MBR will not recover the design flow at a reasonable 

transmembrane pressure and recovery cleaning must be performed. 

 

On average, it is necessary to chemically clean a Kubota membrane unit every 

three to six months.  The membrane units are cleaned in place quickly and 

efficiently by simply injecting, or pouring, a dilute solution of bleach or oxalic acid 

into an accessible tee on thepermeate suction line.  The cleaning solution 

remains in the membranes for about an hour, and then normal operation is 

resumed. 

 

The chemical used to clean the membranes depends on the substrate treated in 

the MBR.  For organic substrates bleach is recommended and for inorganic 

substrates oxalic acid should be used. 

 

Recovery cleanings are generally scheduled events, however, an operator can 

quickly assess the status of the membrane by observing the change in 

transmembrane pressure over time.  During a cleaning of one basin, the other 

basins are left onlife and operated at slightly higher flux rate as required to meet 

plant demand. 

 

 However this technology is suitable if treated effluent is to be further treated by 

passing through RO. This is otherwise a very costly system. 

 

Moving Bed Bio Reactor Technology (MBBR) 
 

The Concept behind the moving bed bio-reactor which is also called fluid bed 

reactor is to provide continuously operating bio-film reactor which is non-

cloggable, does not require back washing and has very low pressure drop. This 

is achieved by making the bio-film grow in smaller carrier elements that move 

along with sewage in the reactor. The bio-media is kept in the constant rotary 

movement by the air stream. The air stream constantly keeps the bio-media 

moving and at the same time provides the required oxygen to the bio-mass. The 



                      DPR for Joshimath  
 

Sulabh 
 

42 

biomass is allowed to grow on small carrier elements that more alongwith the 

water in the reactor. The movement within the reactor is generated by aeration 

through diffuses. These bio-film carriers one made of special grade plastic having 

density to that of water.  

 

Apart from making the plant compact, the fluid bed reactor employing fixed film 

principle of the attached growth process makes the plant more user friendly 

because it does not require sludge recycle. 

 

In this technology the sludge protection is very small in quantity and further more 

this sludge does not require further treatment like digestion.  

 

PROCESS DESCRIPTION 
 

The treatment scheme proposed to treat the raw sewage from various areas is 

first collected in a raw sewage sump & then pumped for further treatment, into 

three distinct parts: 
 

1.  Pre-treatment, which comprises of screening and grit removal, 
2.  Biological treatment comprising of moving bed aerobic bioreactors, 

followed by clarification, and 

3.  Tertiary treatment comprising of addition of chlorine to remove the E- 

coli. 

 
Detailed description of each step of treatment is given below: 

 

1) PRE-TREATMENT 
 

The raw sewage is collected through a coarse screen in the Receiving Sump (not 

in Thermax’s scope) & then pumped to the STP (by others), into the bar screen 

chamber for removal of floating matter. Removal of such floating / coarse matter 

is essential because it can otherwise choke pipelines/pumps etc. and hinders the 
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normal operation of the treatment plant. The screens are made of mild steel bars, 

placed at equal intervals, (6 mm in this case). The raw sewage is made to pass 

through the screens, wherein the floating matter, any large particles are trapped 

in the bars. The inclination of bars is kept such that mechanical raking becomes 

easy. Also one manual screen chamber is provided as standby arrangement. 

The screened sewage is now made to pass through the grit chamber. 

 

The grit present in the raw sewage represents sand I dirt collected in the 

sewerage system. This must be removed. in order to keep the channels I pipes 

clean. Grit has high settling velocity. and can be easily removed in the grit 

chamber. The grit removal provided here is a mechanical grit removal system. As 

the sewage is made to pass through this system the grit settles on the floor. This 

grit is then mechanically raked. The screenings are conveyed through the 

conveyor up to the suitable loading point from where it can be transported by 

using truck. The grit is collected in a trolley to be provided by client. 

 

2) BIOLOGICAL TREATMENT 
 

The main pollutants in the raw sewage are represented in the form of Bio-

chemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD). The 

ammonical nitrogen, nitrate nitrogen and phosphorous present also represent as 

polluting substances. The bacterial ability to synthesize the organic matter to 

harmless end products like carbon di-oxide and water molecules is utilized to 

treat the raw sewage. The bio-reactions are carried out in controlled environment 

in the bio-reactor. The bio reactor comprises of a tank, fitted with aeration grid. 

The bacterial activity needs dissolved oxygen, to synthesize the organic matter. 

This is supplied by passing air in form of small bubbles. The air is passed at the 

bottom of the tank, so that complete volume of tank is utilized. Oxygen dissolves 

in liquid, which can now be used by the bacteria. The bacterial population is 

present on the media, which forms an integral part of the reactor system. The 

media is made of small plastic elements. Millions of such pieces are present in 

the reactor. A very large surface area is available for the bacterial population to 



                      DPR for Joshimath  
 

Sulabh 
 

44 

grow. The bacteria grow on the plastic media, by using the organic content in the 

raw sewage, and the dissolved oxygen available. Due to constant aeration. the 

media is set in whirling motion, so that continuous mixing takes place. 

 

The bacterial layer growth on the media surface increases to a certain extent, 

and then gets sloughed off after a specific period. This phenomenon is called 

sloughing. This creates new surface for further bacterial growth. Sloughing takes 

place only after complete growth and subsequent dyeing - off of the bacterial 

layer and hence the sloughed off material is completely digested. Ammoniacal 

nitrogen is completely converted into nitrate nitrogen, in the bacterial synthesis. 

About 50 - 60% of the phosphates are also assimilated in the organic synthesis. 

(Nitrogen and phosphorous are utilized as micronutrients in the bacterial activity.) 

The bacterial reaction is carried out in two stages, for maximizing the BOD 

removal efficiency. Hence, two such reactors are provided in series. Within the 

reactors, arrangements are made to retain the plastic media in place. Air supply 

is done through perforated stainless steel pipes. Use of stainless steel pipes 

ensures that no maintenance is required. 

 
3) TERTIARY TREATMENT 

 
The sloughed biomass must be removed before the treated sewage can be 

disposed off. Hence a secondary clarifier is provided. The secondary clarifier is 

equipment in which the Bio-mass removed & suspended solids are settled & 

scraped mechanically. The treated sewage, is then added with chlorine to kill the 

pathogens / E-Coli coliforms, so that it becomes fit for disposal in the lake / water 

ways. The chlorine being a very strong oxidizing agent, a small dose is enough to 

achieve desired levels of dis-infection. A small residual chlorine (of the order of 

0.2 - 0.25 mg / I) also ensures that there is no re-growth of E-coli, till the final 

disposal point. 

 

The treated sewage, now substantially free from organic contamination, free from 

coliform bacteria, and low in nutrients like phosphates, can be safely disposed off 
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in the river, or in other water bodies. This water can also be re-used for 

gardening / toilet flushing or for other secondary applications. 

 

The sludge formed in the process of bio-degradation is fed to a thickener, to 

increase the consistency. It is then pumped on to the Centrifuge. The de-watered 

sludge can be used as a soil conditioner. The thickener overflow & filtrate from is 

collected in a filtrated sump & pumped back to stilling chamber for further 

treatment. 

 

A comparison of various technologies is appended herewith. After detailed 

discussions with the Chief Engineer, Uttarakhand Peyjal Nigam Dehradun and 

Project Manager, Ganga Pollution Control Unit, Srinagar at Dehradun, it is 

recommended that MBBR or FAB technology be adopted for various zonal STPs. 

 

Comparison Between FAB, UASB, Oxidation Pond and ASP 
 

Parameter UASB ASP Oxidation Pond FAB 
Area 
requirement 

Large Large Very large Very small 

Power 
Requirement 

Low Moderate Low Lower than ASP 

Ease of 
operation 

Difficult Relatively Easy Easy Very Easy 

Analysis 
Requirements 

Lot of analysis 
required to 
control the 
process like 
VFA, 
Alkalinity, 
Sludge 
Blanket 
Depth, Sludge 
VSS, Biogas 
Purity, Biogas 
Generation 
etc. 

Lot of Analysis to 
control the process 
like MLSS, 
MLVSS, SVI etc. 

Analysis such as 
do conc., 
Sediments, Algal 
Growth MSUT be 
done to deduce 
efficacy of 
treatment 

Almost no analysis 
required since 
attached growth 
only inlet/outlet 
parameters need to 
be analyzed. 
Hence less 
analysis intensive. 

Process 
Control 

Very little 
control on the 
process 

Recycle sludge can 
only be controlled 

Hardly control 
possible, entire 
performance 
depends on natural 
purification process 

Media volume can 
be controlled – 
scale up of process 
is possible. Air 
supply can also be 
controlled to take 
care of variations. 

Performance 
at Low 
Temperatures 

Severely 
affected since 
anaerobic 
bacteria are 

Affected by low 
temperatures, but 
there is drop in 
performance. 

Severely affected 
at low 
temperatures. Ice 
formation on the 

Virtually no effect 
at low 
temperatures. 
Since hot air is 



                      DPR for Joshimath  
 

Sulabh 
 

46 

Parameter UASB ASP Oxidation Pond FAB 
in-effective at 
low 
temperatures. 
Restabilization 
is lengthy 

top surface can 
reduce sunlight 
penetration and 
reduce treatment 
efficiency. 

blown in the 
system. No 
possibility of ice 
formation since 
there is very large 
turbulence.  

Maintenance 
Requirements 

Relatively low High, since there 
are many moving 
parts like aerators, 
return sludge 
pumps etc. 

The bottom of the 
pond must be 
maintained as 
impervious. So that 
raw sewage does 
not seep into the 
ground. 

Virtually no 
maintenance, since 
there are very dew 
moving parts, i.e. 
blowers only. 

Overall 
Performance 

Low Better  Un-predictable Very high 

 
 

5.3 RECOMMENDATIONS 
 

There are many innovations being undertaken by the designers and quite a few 

technologies are being publicised which need to be watched fro efficiency. To 

name a few, C-Tech, electro co-agulation, sanitization. In the absence of any 

authentic documentation these new technologies cannot be advised ASP 

technology which is time totaled is thus recommended for this scheme. However 

if department desired to try any such new technology they may do so as a pilot 

plant study on turnkey basis with some reputed firm or IIT Roorkee through 

MOU.   
 

5.3.1 Zonal STPs 
 

Locations of Zonal STPs and their Capacities in mld 
 

Sl. 
No. 

Zone Location of STP Capacity in mld 

1. A Marwari 1.7 

2. B Pokhari 1.8 

  Total 3.5 
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5.3.2 Local STPs 

 
In addition to above zonal STPs, following are proposed locations of oxidation 
ponds where the present dwelling is of rural background having fields for 
cultivation.  The generated sewage is in very small quantity and hence oxidation 
ponds are proposed here except at Sunil where MBR technology is proposed, 
because its capacity is slightly more. 
 

Location of Oxidation Ponds and their Capacities  

 

S. 
No. 

Location of STP Capacity of STP 
(kld) 

Land 
requirement (m) 

1 Parsari 90 630 
2 Pecka 30 210 
3 Sunil*  300 2100 
* Here MBBR/FAB technology is recommended. 

 
5.2 Disposal 

 
The treated effluent will have following parameters. 
BOD   <  30ppm 
COD   <  100 ppm 
SS   <  50 ppm 
Focal coliform – 1000 MPN/100 ml. 
 
The treated effluent may be utilised for sewage farming in case of distant 

colonies where enough land for agriculture is available. The same may be 

utilised for secondary uses in due course of time after sufficient awareness is 

aroused among the communities through awareness and participation 

programmes. 

 

The disposal from various STPs may to be conveyed through open drains of 

stone masonry upto existing natural stream/drains but it is found that due to small 

discharge the hydraulic dimensions shall be very small involving high cost of 
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channels. Hence PVC pipes of 6kg/cm2

S. No. 

 pressure has been proposed as shown 

in the table below. 

 

Zone Location of STP Size of pipes 
PVC mm (OD)  

Length in (m) 

1 A Marwari 140 100 

2 B Pokhri 140 300 

 



JOSHIMATH SEWERAGE SCHEME 

      Estimate of Sewage Treatment Plants (STPs) 

      Sl.  
No. 

Description Q
ty. 

Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 

      1 Construct Sewage Treatment Plant of MBBR Technology at 
following locations in cheding boundary wall etc. complete as 
per details provided by the firm. 

      
     1. Marwari 1.7 

mld 
2,12,50,0

00 
2,12,50,0

00 
 2. Pokhri 1.8 

mld 
2,25,00,0

00 
2,25,00,0

00 
 3. Sunil 1.20 

mld 
1,50,00,0

00 
1,50,00,0

00 
 Sub-Total  

 

 5,87,50,0
00 

   
 

  
2. Diesel Generator & power backup system at all 3 STPs sites 3.00 Nos. 18,00,00

0 
54,00,00

0 
   

 
  

3. Construct Local Sewage Treatment Plants with oxidation Pond 
at 8 localities. 

 

 

  

   
 

  
 Earthwork in Excavation 3480 cum 74 2,57,172 
   

  
 

 Earthwork in Embankment 785 cum 74 58,012 
   

  
 

 BOE lining with dry sand  1190 sqm 165 1,96,350 



   
  

 
 Provision for inlet outlet arrangement and bypass arrangement 

2 each 2,500 5,000 
  

     Provision for pipes screen etc. 2 each 2,500 5,000 
 

 
 

  
 

 Unforeseen items job 
 

LS 3,466 
 

Sub-Total 
 

  

5,25,000 

 
 

 
  

 
4 Laying of PVC pipes including supply for the disposal of treated 

sewage 
 

 

  

   
 

  
 1. 140 mm OD 6 kg/m2 250 m 223 55,725 
 2. 110 mm OD 6 kg/m2 350 m 160 56,035 
 3. 90 m OD 6 kg/m2 400 m 131 52,400 
 Sub-Total 

   
1,64,160 

 
      

Grand-Total 
   

6,48,39,1
60 

 
     

 
Say 

   

648.50 
Lacs 

 



 

JOSHIMATH SEWERAGE SCHEME  

      Abstract of Cost of Protection Works Including Cartage at STP Site 

                  
Sl.  
No. 

Item Qt
y. 

Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Excavation in treches in soil mix with single, bajri etc. in following depths 
below ground level including dressing levelling, refilling of trenches in 15 
cm. Layers and disposal of surplus earth upto 50 m distance. 

      
    (i) Marwari - Zone A 30.60 cum 

  (ii) Pokhari - Zone B 69.60 cum 
  (iii) Sunil 20.80 cum     

  121.0
0 cum 73.70 8,917.70 

      2. Excavation in trenches in hard rock following depths below ground level 
including dressing levelling, refilling of trenches in 15 cm. Layers and 
disposal of surplus earth upto 50 m distance 

    
      (i) Marwari - Zone A 30.60 cum 

  (ii) Pokhari - Zone B 69.60 cum 
  



(iii) Sunil 20.80 cum     

  

121.0
0 cum 

365.2
0 44,189.20 

      3. P.C.C. 1:4:8 in foundation 
    

      (i) Marwari - Zone A 20.40 cum 
  (ii) Pokhari - Zone B 34.80 cum 
  (iii) Sunil 13.90 cum     

 

 
69.10 cum 

2557.
00 1,76,688.70 

      4. R.C.C. 1:1.5:3 in raft foundation 
    

      (i) Marwari - Zone A 20.40 cum 
  (ii) Pokhari - Zone B 34.80 cum 
  (iii) Sunil 13.90 cum     

 

 
69.10 cum 

6739.
10 4,65,671.81 

      5. M.S. works for above R.C.C. 
    

      (i) Marwari - Zone A 16.00 Qtl 
  (ii) Pokhari - Zone B 27.32 Qtl 
  (iii) Sunil 10.90 Qtl     

  
54.22 Qtl 

4010.
70 2,17,460.15 

      
      6. RR 1:6 stone Masonary 

    
      (i) Marwari - Zone A 85.00 cum 

  (ii) Pokhari - Zone B 116.0
0 cum 

  (iii) Sunil 46.40 cum     



  

247.4
0 cum 

1342.
09 3,32,033.07 

      7. P.C.C. 1:2:4 
    

      (i) Marwari - Zone A 8.50 cum 
  (ii) Pokhari - Zone B 14.50 cum 
  (iii) Sunil 5.80 cum     

  
28.80 cum 

3888.
00 1,11,974.40 

      8. Provision of cartage of following material from Jogiwala store to Chamoli 
store by truck distance 250 km 

    
      (i) Cement 727.0

0 Qtl 
0.6/k

m 1,09,050.00 
(ii) Steel 

54.00 Qtl 
0.70/

km 9,450.00 

      9. Provision of cartage of sand from Birahi to Chamoli store by truck distance 
40 km 

    
      (ii) Sand 2607.

00 Qtl 
0.70/

km 72,996.00 

      10. Provision of cartage of following material from query to site of work by head 
load upto 300 m distance  

    
      (i) Stone 247.4

0 cum 
2.38/

m 1,76,643.60 
(ii) Stone Ballast 351.5

0 cum 
2.38/

m 2,50,971.00 



      11. Provision of cartage of following material from local store to site of work by 
head load upto 1 km.  

    
      
      (i) Cement 727.0

0 Qtl 41.10 29,879.70 
(ii) Steel 54.00 cum 49.32 2,663.28 

      12. Provision for cartage of unforseen items 

   
1,411.39 

     
  

    

Grand 
Total 20,10,000.00 

      
    

Say 20.10 Lacs 
 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Zone - A - Marwari 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below 
ground level including dressing levelling, refilling of trenches in 15 cm. Layers 
and disposal of surplus earth upto 50 m distance. 

       
       

 
Toe wall 1×2 30.00 1.20 0.30 21.60 cum 

 
Side wall 1×1 25.00 1.20 0.30 9.00 cum 

     
      

     
Total 30.60 cum 

        2. Excavation in trenches in hard rock following depths below ground level 
including dressing levelling, refilling of trenches in 15 cm. Layers and disposal 
of surplus earth upto 50 m distance 

      
        
 

Toe wall 1×2 30.00 1.20 0.30 21.60 cum 

 
Side wall 1×1 25.00 1.20 0.30 9.00 cum 

     
      

     
Total 30.60 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 30.00 1.20 0.20 14.40 cum 

 
Side wall 1×1 25.00 1.20 0.20 6.00 cum 

     
      

     
Total 20.40 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 30.00 1.20 0.20 14.40 cum 

 
Side wall 1×1 25.00 1.20 0.20 6.00 cum 

     
      

     
Total 20.40 cum 

        5. M.S. work for above @ 1% 20 1/100×78.5 
 

16.00 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 30.00 1.00 1.00 60.00 cum 

 
Side wall 1×1 25.00 1.00 1.00 25.00 cum 

     
      

     
Total 85.00 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 30.00 1.00 1.00 60.00 cum 

 
Side wall 1×1 25.00 1.00 1.00 25.00 cum 

     
      

     
Total 85.00 cum 

 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Zone - B - Pokhari 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below ground level including 
dressing levelling, refilling of trenches in 15 cm. Layers and disposal of surplus earth upto 50 m 
distance. 

       
       

 
Toe wall 1×2 50.00 1.20 0.40 48.00 cum 

 
Side wall 1×1 45.00 1.20 0.40 21.60 cum 

     
      

     
Total 69.60 cum 

        2. Excavation in trenches in hard rock following depths below ground level including dressing levelling, 
refilling of trenches in 15 cm. Layers and disposal of surplus earth upto 50 m distance 

      
        
 

Toe wall 1×2 50.00 1.20 0.40 48.00 cum 

 
Side wall 1×1 45.00 1.20 0.40 21.60 cum 

     
      

     
Total 69.60 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 50.00 1.20 0.20 24.00 cum 

 
Side wall 1×1 45.00 1.20 0.20 10.80 cum 

     
      

     
Total 34.80 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 50.00 1.20 0.20 24.00 cum 

 
Side wall 1×1 45.00 1.20 0.20 10.80 cum 

     
      

     
Total 34.80 cum 

        5. M.S. work for above @ 1% 34.8 1/100×78.5 
 

27.32 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 50.00 1.00 0.80 80.00 cum 

 
Side wall 1×1 45.00 1.00 0.80 36.00 cum 

     
      

     
Total 116.00 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 50.00 1.00 0.10 10.00 cum 

 
Side wall 1×1 45.00 1.00 0.10 4.50 cum 

     
      

     
Total 14.50 cum 

 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Sunil 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below ground 
level including dressing levelling, refilling of trenches in 15 cm. Layers and disposal of 
surplus earth upto 50 m distance. 

       
       

 
Toe wall 1×2 20.00 1.20 0.30 14.40 cum 

 
Side wall 1×1 18.00 1.20 0.30 6.48 cum 

     
      

     
Total 20.88 cum 

        2. Excavation in trenches in hard rock following depths below ground level including 
dressing levelling, refilling of trenches in 15 cm. Layers and disposal of surplus earth 
upto 50 m distance 

      
        
 

Toe wall 1×2 20.00 1.20 0.30 14.40 cum 

 
Side wall 1×1 18.00 1.20 0.30 6.48 cum 

     
      

     
Total 20.88 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 20.00 1.20 0.20 9.60 cum 

 
Side wall 1×1 18.00 1.20 0.20 3.30 cum 

     
      

     
Total 12.90 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 20.00 1.20 0.20 9.60 cum 

 
Side wall 1×1 18.00 1.20 0.20 4.30 cum 

     
      

     
Total 13.90 cum 

        5. M.S. work for above @ 1% 13.9 1/100×78.5 
 

10.90 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 20.00 1.00 0.80 32.00 cum 

 
Side wall 1×1 18.00 1.00 0.80 14.40 cum 

     
      

     
Total 46.40 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 20.00 1.00 0.10 4.00 cum 

 
Side wall 1×1 18.00 1.00 0.10 1.80 cum 

     
      

     
Total 5.80 cum 

 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      Abstract of Cost of Staff Quarter 
            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Construction of following building as per 
direction of Engineer-in-Charge (Rules are 
as per PWD rates plinth area basis) 

      
   (i) Type 1 (2 nos.) Ground floor @ 44.02 m² 88.04 sqm 6950.00 6,11,878.00 

      (ii) Type 1 (2 nos.) First floor @ 44.02 m² 88.04 sqm 6255.00 5,50,690.20 

      (iii) Type II (1 no.) Ground floor @ 52.52 m² 52.52 sqm 7780.00 4,08,605.60 

     
  

 
Total 

   
15,71,173.80 

      
 

Say 
   

15,72,000.00 

      2. Site development works @ 20% 
   

3,14,400.00 

      3. Other unforeseen items 
   

3,600.00 

     
  

 
Grand Total 

   
18,90,000.00 

      
 

Say 
   

18,90,000.00 

      
      



    
Assistant Engineer 

 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      ABSTRACT OF COST OF TRANSMISSION LINE FOR THE CONSTRUCTION OF SEWAGE TREATMENT PLANT AT VARIOUS ZONAL 
SITES 

            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Strengthing and laying of 11 KV transmission line from nearest sub station to the proposed site of 
STP (approx 500 mt, distance) including cost of all material labour, T&P etc. 

L.S. 
 

L.S. 3,50,000.00 
  

    2. Cost of 160 KVA transformer including connecting accessories and platform for installing 
transformer. 

1 No. 200000.00 2,00,000.00 

      3. System loading charges for 100 KVA load 100 Per KVA 750.00 75,000.00 

      4. Security charges for 100 KVA load 100 Per KVA 400.00 40,000.00 

      5. Internal and External lighting system 
    

      (i) Supply of MS tublar pole 7 m high above ground level 
10 each 7000.00 70,000.00 

      (ii) Supply of 250 watt sodium vapour lamps 10 each 5000.00 50,000.00 

      (iii) Supply of twin tube light decorative fixture 15 each 1500.00 22,500.00 

      



(iv) Supply of exhaust fan 2 each 2500.00 5,000.00 

      (v) 1200 mm celling fan 8 each 1200.00 9,600.00 

      (vi) 
Wiring point in copper conducting point 15 Amp power point 35 each 500.00 17,500.00 

      (vii) 5 Amp. Power point 5 each L.S. 1,000.00 

      (viii) 5 Amp. Power point 4 each L.S. 500.00 

      (ix) 
Supply and laying of 4 × 16 mm sq. arounded copper conductor cable 200 each 200.00 40,000.00 

      (x) Cable boxes for street light pole 10 each 1200.00 12,000.00 

      (xi) Installation of poles including materials 10 each 1000.00 10,000.00 

     
  

 
Total 

   
9,03,100.00 

      
 

Total cost of Transmission Line for 3 sets 
   

27,09,300.00 

      
       



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      Estimate of Hiring of Godwon 
            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Hiring of Godown for storage of Cement, 
Steel, Pipes and Special   T & P etc. 24 Months 5,000.00 120000.00 

  
 

Total Rs. 120000.00 
 



JOSHIMATH SEWERAGE SCHEME (STP) 

   Form - J 
(Combined - Central and State Funding) 

         
S.N

. Particulars AMOUNT (Rs. in Lacs) 

  1                           2 3 

   1 Central Funding 541.00 

   2 State Funding 305.00 

  
  

 
Total 846.00 

   

   

 

 

 
 

 
   
   
   
   
   
   
   
 

 

 
 
 
 
 
 
 
   
   
   
   
   
   
    



 

JOSHIMATH SEWERAGE SCHEME (STP) 

     Form - J 
(For Central Funding) 

To be submitted to NRCD, New Delhi 

     
S.N. Particulars Amount                    

(Rs. in Lacs) 
Centag

e 
Amount                     (Rs. 

in Lacs) 
1 2     3 

     1. Cost of works 715.79 - 715.79 

     2 Centage 8% 715.79 8% 57.26 

    
  

 
Sub-Total 

  
773.05 

     

 

Cost from Central 
fund @ 70% 

  
541.14 

 
Say 

  
541.00 

     
      

 
 

 

 

 
 

  
     
     
     
     
     
     
      

 
 

 

 

 
 

  
     
     
     
     
     
     
      



 

JOSHIMATH SEWERAGE SCHEME (STP) 

   Form - J 
(For State Funding) 

To be submitted to Government of Uttarakhand 
      

S.N
. Particulars AMOUNT (Rs. in Lacs) 

1 2 3 

   1 Cost of works 715.79 

   2 Work Charged establishment @ 2% 14.32 

   3 Staff Qrtrs. @ 3% 21.47 

   
 

Total 751.58 

   4 Centage @ 12.5% 93.95 

  
  

 
Total 845.53 

 
Say 846.00 

   
 

Cost from Central fund @ 70% 541.00 

   
 

Total Cost from Uttarakhand State 305.00 

   
 

 

 
 
 
 
 
 
 
 

 

 

 
 

 
   
   
   
   
   
   



 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

   General Absract of Cost 
      
S.N

. Particulars AMOUNT (Rs. in Lacs) 

  1                           2 3 

   1. Cost of STP 648.50 
 

  2. Cost of Protection work including cartage of material 20.10 
 

  3. Building works 18.90 
 

  4. Transmission Lines 27.09 
 

  5. Hiring of Godown 1.20 
 Total 715.79 
 

   



JOSHIMATH SEWERAGE SCHEME 

      Estimate of Sewage Treatment Plants (STPs) 

      Sl.  
No. 

Description Q
ty. 

Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 

      1 Construct Sewage Treatment Plant of MBBR Technology at 
following locations in cheding boundary wall etc. complete as 
per details provided by the firm. 

      
     1. Marwari 1.7 

mld 
2,12,50,0

00 
2,12,50,0

00 
 2. Pokhri 1.8 

mld 
2,25,00,0

00 
2,25,00,0

00 
 3. Sunil 1.20 

mld 
1,50,00,0

00 
1,50,00,0

00 
 Sub-Total  

 

 5,87,50,0
00 

   
 

  
2. Diesel Generator & power backup system at all 3 STPs sites 3.00 Nos. 18,00,00

0 
54,00,00

0 
   

 
  

3. Construct Local Sewage Treatment Plants with oxidation Pond 
at 8 localities. 

 

 

  

   
 

  
 Earthwork in Excavation 3480 cum 74 2,57,172 
   

  
 

 Earthwork in Embankment 785 cum 74 58,012 
   

  
 

 BOE lining with dry sand  1190 sqm 165 1,96,350 



   
  

 
 Provision for inlet outlet arrangement and bypass arrangement 

2 each 2,500 5,000 
  

     Provision for pipes screen etc. 2 each 2,500 5,000 
 

 
 

  
 

 Unforeseen items job 
 

LS 3,466 
 

Sub-Total 
 

  

5,25,000 

 
 

 
  

 
4 Laying of PVC pipes including supply for the disposal of treated 

sewage 
 

 

  

   
 

  
 1. 140 mm OD 6 kg/m2 250 m 223 55,725 
 2. 110 mm OD 6 kg/m2 350 m 160 56,035 
 3. 90 m OD 6 kg/m2 400 m 131 52,400 
 Sub-Total 

   
1,64,160 

 
      

Grand-Total 
   

6,48,39,1
60 

 
     

 
Say 

   

648.50 
Lacs 

 



 

JOSHIMATH SEWERAGE SCHEME  

      Abstract of Cost of Protection Works Including Cartage at STP Site 

                  
Sl.  
No. 

Item Qt
y. 

Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Excavation in treches in soil mix with single, bajri etc. in following depths 
below ground level including dressing levelling, refilling of trenches in 15 
cm. Layers and disposal of surplus earth upto 50 m distance. 

      
    (i) Marwari - Zone A 30.60 cum 

  (ii) Pokhari - Zone B 69.60 cum 
  (iii) Sunil 20.80 cum     

  121.0
0 cum 73.70 8,917.70 

      2. Excavation in trenches in hard rock following depths below ground level 
including dressing levelling, refilling of trenches in 15 cm. Layers and 
disposal of surplus earth upto 50 m distance 

    
      (i) Marwari - Zone A 30.60 cum 

  (ii) Pokhari - Zone B 69.60 cum 
  



(iii) Sunil 20.80 cum     

  

121.0
0 cum 

365.2
0 44,189.20 

      3. P.C.C. 1:4:8 in foundation 
    

      (i) Marwari - Zone A 20.40 cum 
  (ii) Pokhari - Zone B 34.80 cum 
  (iii) Sunil 13.90 cum     

 

 
69.10 cum 

2557.
00 1,76,688.70 

      4. R.C.C. 1:1.5:3 in raft foundation 
    

      (i) Marwari - Zone A 20.40 cum 
  (ii) Pokhari - Zone B 34.80 cum 
  (iii) Sunil 13.90 cum     

 

 
69.10 cum 

6739.
10 4,65,671.81 

      5. M.S. works for above R.C.C. 
    

      (i) Marwari - Zone A 16.00 Qtl 
  (ii) Pokhari - Zone B 27.32 Qtl 
  (iii) Sunil 10.90 Qtl     

  
54.22 Qtl 

4010.
70 2,17,460.15 

      
      6. RR 1:6 stone Masonary 

    
      (i) Marwari - Zone A 85.00 cum 

  (ii) Pokhari - Zone B 116.0
0 cum 

  (iii) Sunil 46.40 cum     



  

247.4
0 cum 

1342.
09 3,32,033.07 

      7. P.C.C. 1:2:4 
    

      (i) Marwari - Zone A 8.50 cum 
  (ii) Pokhari - Zone B 14.50 cum 
  (iii) Sunil 5.80 cum     

  
28.80 cum 

3888.
00 1,11,974.40 

      8. Provision of cartage of following material from Jogiwala store to Chamoli 
store by truck distance 250 km 

    
      (i) Cement 727.0

0 Qtl 
0.6/k

m 1,09,050.00 
(ii) Steel 

54.00 Qtl 
0.70/

km 9,450.00 

      9. Provision of cartage of sand from Birahi to Chamoli store by truck distance 
40 km 

    
      (ii) Sand 2607.

00 Qtl 
0.70/

km 72,996.00 

      10. Provision of cartage of following material from query to site of work by head 
load upto 300 m distance  

    
      (i) Stone 247.4

0 cum 
2.38/

m 1,76,643.60 
(ii) Stone Ballast 351.5

0 cum 
2.38/

m 2,50,971.00 



      11. Provision of cartage of following material from local store to site of work by 
head load upto 1 km.  

    
      
      (i) Cement 727.0

0 Qtl 41.10 29,879.70 
(ii) Steel 54.00 cum 49.32 2,663.28 

      12. Provision for cartage of unforseen items 

   
1,411.39 

     
  

    

Grand 
Total 20,10,000.00 

      
    

Say 20.10 Lacs 
 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Zone - A - Marwari 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below 
ground level including dressing levelling, refilling of trenches in 15 cm. Layers 
and disposal of surplus earth upto 50 m distance. 

       
       

 
Toe wall 1×2 30.00 1.20 0.30 21.60 cum 

 
Side wall 1×1 25.00 1.20 0.30 9.00 cum 

     
      

     
Total 30.60 cum 

        2. Excavation in trenches in hard rock following depths below ground level 
including dressing levelling, refilling of trenches in 15 cm. Layers and disposal 
of surplus earth upto 50 m distance 

      
        
 

Toe wall 1×2 30.00 1.20 0.30 21.60 cum 

 
Side wall 1×1 25.00 1.20 0.30 9.00 cum 

     
      

     
Total 30.60 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 30.00 1.20 0.20 14.40 cum 

 
Side wall 1×1 25.00 1.20 0.20 6.00 cum 

     
      

     
Total 20.40 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 30.00 1.20 0.20 14.40 cum 

 
Side wall 1×1 25.00 1.20 0.20 6.00 cum 

     
      

     
Total 20.40 cum 

        5. M.S. work for above @ 1% 20 1/100×78.5 
 

16.00 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 30.00 1.00 1.00 60.00 cum 

 
Side wall 1×1 25.00 1.00 1.00 25.00 cum 

     
      

     
Total 85.00 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 30.00 1.00 1.00 60.00 cum 

 
Side wall 1×1 25.00 1.00 1.00 25.00 cum 

     
      

     
Total 85.00 cum 

 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Zone - B - Pokhari 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below ground level including 
dressing levelling, refilling of trenches in 15 cm. Layers and disposal of surplus earth upto 50 m 
distance. 

       
       

 
Toe wall 1×2 50.00 1.20 0.40 48.00 cum 

 
Side wall 1×1 45.00 1.20 0.40 21.60 cum 

     
      

     
Total 69.60 cum 

        2. Excavation in trenches in hard rock following depths below ground level including dressing levelling, 
refilling of trenches in 15 cm. Layers and disposal of surplus earth upto 50 m distance 

      
        
 

Toe wall 1×2 50.00 1.20 0.40 48.00 cum 

 
Side wall 1×1 45.00 1.20 0.40 21.60 cum 

     
      

     
Total 69.60 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 50.00 1.20 0.20 24.00 cum 

 
Side wall 1×1 45.00 1.20 0.20 10.80 cum 

     
      

     
Total 34.80 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 50.00 1.20 0.20 24.00 cum 

 
Side wall 1×1 45.00 1.20 0.20 10.80 cum 

     
      

     
Total 34.80 cum 

        5. M.S. work for above @ 1% 34.8 1/100×78.5 
 

27.32 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 50.00 1.00 0.80 80.00 cum 

 
Side wall 1×1 45.00 1.00 0.80 36.00 cum 

     
      

     
Total 116.00 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 50.00 1.00 0.10 10.00 cum 

 
Side wall 1×1 45.00 1.00 0.10 4.50 cum 

     
      

     
Total 14.50 cum 

 



 

JOSHIMATH SEWERAGE SCHEME 

        Detailed Measurement of Protection Works at STP Site - Sunil 

        Sl. 
No. DESCRIPTION NO. L/D B 

H or 
D 

TOTAL 
QTY. UNIT 

1 2 3 4 5 6 7 8 

        1. Excavation in treches in soil mix with single, bajri etc. in following depths below ground 
level including dressing levelling, refilling of trenches in 15 cm. Layers and disposal of 
surplus earth upto 50 m distance. 

       
       

 
Toe wall 1×2 20.00 1.20 0.30 14.40 cum 

 
Side wall 1×1 18.00 1.20 0.30 6.48 cum 

     
      

     
Total 20.88 cum 

        2. Excavation in trenches in hard rock following depths below ground level including 
dressing levelling, refilling of trenches in 15 cm. Layers and disposal of surplus earth 
upto 50 m distance 

      
        
 

Toe wall 1×2 20.00 1.20 0.30 14.40 cum 

 
Side wall 1×1 18.00 1.20 0.30 6.48 cum 

     
      

     
Total 20.88 cum 

        



3. P.C.C. in 1:4:8 in foundation 
      

        
 

Toe wall 1×2 20.00 1.20 0.20 9.60 cum 

 
Side wall 1×1 18.00 1.20 0.20 3.30 cum 

     
      

     
Total 12.90 cum 

        4. R.C.C. 1:1.5:3 in raft foundation 
      

        
 

Toe wall 1×2 20.00 1.20 0.20 9.60 cum 

 
Side wall 1×1 18.00 1.20 0.20 4.30 cum 

     
      

     
Total 13.90 cum 

        5. M.S. work for above @ 1% 13.9 1/100×78.5 
 

10.90 Qtl 

        6. R.C.C. 1:6 stone masonry 
      

        
 

Toe wall 1×2 20.00 1.00 0.80 32.00 cum 

 
Side wall 1×1 18.00 1.00 0.80 14.40 cum 

     
      

     
Total 46.40 cum 

        7. P.C.C. 1:2:4 over top of walls 
      

        
 

Toe wall 1×2 20.00 1.00 0.10 4.00 cum 

 
Side wall 1×1 18.00 1.00 0.10 1.80 cum 

     
      

     
Total 5.80 cum 

 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      Abstract of Cost of Staff Quarter 
            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Construction of following building as per 
direction of Engineer-in-Charge (Rules are 
as per PWD rates plinth area basis) 

      
   (i) Type 1 (2 nos.) Ground floor @ 44.02 m² 88.04 sqm 6950.00 6,11,878.00 

      (ii) Type 1 (2 nos.) First floor @ 44.02 m² 88.04 sqm 6255.00 5,50,690.20 

      (iii) Type II (1 no.) Ground floor @ 52.52 m² 52.52 sqm 7780.00 4,08,605.60 

     
  

 
Total 

   
15,71,173.80 

      
 

Say 
   

15,72,000.00 

      2. Site development works @ 20% 
   

3,14,400.00 

      3. Other unforeseen items 
   

3,600.00 

     
  

 
Grand Total 

   
18,90,000.00 

      
 

Say 
   

18,90,000.00 

      
      



    
Assistant Engineer 

 



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      ABSTRACT OF COST OF TRANSMISSION LINE FOR THE CONSTRUCTION OF SEWAGE TREATMENT PLANT AT VARIOUS ZONAL 
SITES 

            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Strengthing and laying of 11 KV transmission line from nearest sub station to the proposed site of 
STP (approx 500 mt, distance) including cost of all material labour, T&P etc. 

L.S. 
 

L.S. 3,50,000.00 
  

    2. Cost of 160 KVA transformer including connecting accessories and platform for installing 
transformer. 

1 No. 200000.00 2,00,000.00 

      3. System loading charges for 100 KVA load 100 Per KVA 750.00 75,000.00 

      4. Security charges for 100 KVA load 100 Per KVA 400.00 40,000.00 

      5. Internal and External lighting system 
    

      (i) Supply of MS tublar pole 7 m high above ground level 
10 each 7000.00 70,000.00 

      (ii) Supply of 250 watt sodium vapour lamps 10 each 5000.00 50,000.00 

      (iii) Supply of twin tube light decorative fixture 15 each 1500.00 22,500.00 

      



(iv) Supply of exhaust fan 2 each 2500.00 5,000.00 

      (v) 1200 mm celling fan 8 each 1200.00 9,600.00 

      (vi) 
Wiring point in copper conducting point 15 Amp power point 35 each 500.00 17,500.00 

      (vii) 5 Amp. Power point 5 each L.S. 1,000.00 

      (viii) 5 Amp. Power point 4 each L.S. 500.00 

      (ix) 
Supply and laying of 4 × 16 mm sq. arounded copper conductor cable 200 each 200.00 40,000.00 

      (x) Cable boxes for street light pole 10 each 1200.00 12,000.00 

      (xi) Installation of poles including materials 10 each 1000.00 10,000.00 

     
  

 
Total 

   
9,03,100.00 

      
 

Total cost of Transmission Line for 3 sets 
   

27,09,300.00 

      
       



 

JOSHIMATH SEWERAGE SCHEME (STP) 

      Estimate of Hiring of Godwon 
            
Sl.  
No. 

Item Qty. Unit Rate  Amount  
(Rs.) (Rs.) 

1 2 3 4 5 6 
   

  
 

1. Hiring of Godown for storage of Cement, 
Steel, Pipes and Special   T & P etc. 24 Months 5,000.00 120000.00 

  
 

Total Rs. 120000.00 
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JOSHIMATH SEWERAGE SCHEME (STP) 
 
 

Design of Oxidation ponds 
 
 
 
Refer Manual Table 15.1 
 
Organic loading = 187.5 Kg BOD/ha.d 
 
Correction for elevation above MSL 
 
Correction factor K = 1 + 0.003 EL 
 
 
Where EL is the elevation of pond  
above MSL in hudred metres = 21 m 
 
 
K = 1.063 
 
BOD loading = 176 kg/ha.d 
 
 
The sky Is clear for 75% duration in a year so no correction on this account is desirable. 
 
 
TYPICAL DESIGN FOR PARSARI STP  
 
 
Sewage flow = 90 kld 
 
BOD load = 90 x 0.23 
 
 = 20.7 kg/day 
 
Pond area desired = 20.7/176 x 10000 
 
 = 1176 m2  
 
Assuming water depth  = 1.2 m 
 
 
Provide 3 tanks of equal sizes by keeping two in parallel and one in series with the two. 
 
Area of each tank  = 392 m2 Say 400 m² 
 
Excavation for each tank = 1/3x1.2x((20x20+17.6 x 17.6+ 
 
  (20²x17.6²)0.5) = 0.4×(400+309.76+352) = 424 m³ 
   
Embankment  = 120 m³ 
 
Lining in BOE laid dry = 4× 21+17.6 × 2.4  = 185 m² 
            2      
 
Based on above criteria various quantities for each Oxidation Pond is tabulated below : 
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Sl. 
No. 

Location Sewage 
flow 
(kld) 

BOD 
load 

(kg/day) 

Pond 
area 

require
d (m2

Excavation  
on (cum) 

) 

Embank-
ment 
(cum) 

Lining 
in BOE 

(m²) 

1. Parsari  90 20.7 1176 424 120 185 

2. Pekka 30 6.9 392 150 40 60 

 Total    574 160 245 
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DESIGN OF ZONAL STPs BASED ON MBBR/FAB TECHNOLOGY 
 
 
The process flow diagram and sizes of various units have been obtained in 

consultation with the firms dealing in this technology and the same is given in the 

following pages. However for actual construction tenders on turn key basis shall 

have to be invited for final decision. 
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JOSHMIATH SEWERAGE SCHEME (STP) 
 

 
 

CONSUMPTION STATEMENT OF MATERIALS OF PROTECTION WORK AT STP 
 
 
 
Sl. 
No. 

Description Qty. Unit Cement 
Bags 

Stone 
in 
(cum) 

Coarse 
sand 
(cum) 

Fine 
sand 
(cum) 

Crushed Stone Steel 
Qtls 10-20 

mm 
20-40 
mm 

1. P.C.C. 1:4:8 
for 
foundation 
work 

69.1 Cum 238  43.4   41.4  

2. R.C.C. in 
1:1.5:3 in 
raft 
foundation 

69.1 Cum 591  31.05  61.20   

3. M.S. Works 54.22 Qtl       54.22 
4. RR 1:6 for 

protection 
247.4 Cum 435 247.4 - 86.5 222   

5. PCC 1:2:4 28.8 Cum 190  13.0 26.0 67.6   
 Total   1454 247.4 76.45 86.5 310.1 41.4 54.22 
 Say   727 Qtls 4948 

Qtls 
1223 
Qtls 

1384 
Qtls 

5582 
Qtls 

745 
Qtls 

54 
Qtls 

 
 
 
 
 

Assistant Engineer 
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JOSHIMATH SEWERAGE SCHEME (STP) 
 
 

PLINTH AREA RATE FOR STAFF QUARTERS AT JOSHIMATH 
 

TYPE – I 
 
 
 

Sl. 
No. 

Description Rate/Sqm 
(Rs.) 

1. Basic rate for type – I quarters as per letter no. 3047/55 dated 
12.12.2005 4760.00 

2. Rates for framed structure add 12% extra (4760 +0.12×4760) 5331.20 

 Say 5330.00 

3. Add distance index – distance of Chamoli from Rishikesh – 175 
km (17.5 × 1.5% = 26.25%) 1412.45 

 Add 0.5 km by head load 4% 213.20 

 Total 6955.65 
 Say 6950.00 

 
 
 
 
 

Assistant Engineer 
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JOSHIMATH SEWERAGE SCHEME (STP) 
 
 

PLINTH AREA RATE FOR STAFF QUARTERS AT JOSHIMATH 
 

TYPE – II 
 
 
 

Sl. 
No. 

Description Rate/Sqm 
(Rs.) 

1. Basic rate for type – I quarters as per letter no. 3047/55 dated 
12.12.2005 5310.00 

2. Rates for framed structure add 12% extra (5310 + 0.12×5310) 5947.20 

3. Add distance index – distance of Chamoli from Rishikesh – 175 
km (17.5 × 1.5% = 26.25%) 1576.01 

 Add 0.5 km by head load 4% 237.89 

 Total 7761.10 
 Say 7760.00 

 
 
 

Assistant Engineer 
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ABSTRACT OF COST OF  
ANNUAL OPERATION AND MAINTENANCE FOR STP 

 

 

Sl. 
No. 

Head Cost (Rs.) 

1. Power 3,559,480.00 

2. Manpower 3,144,000.00 

3. Maintenance cost @ 1% of cost of STP i.e. 

Rs. 67,200,000 

648,500.00 

4. Other Miscellaneous items 3,020.00 

 Total 7,355,000.00 
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ABSTRACT OF COST OF  
ANNUAL MANPOWER FOR SEWAGE TREATMENT PLANT 

 

 

Sl. 
No. 

Description of Staff Nos. Salary (Rs./m) Total  
(Rs.) 

For Zonal STPs 

1. Plant Incharge for (1 

for 2 sites) 

2 12,000.00 24,000.00 

2. Helper 4×3 7,000.00 84,000.00 

3. Chowkidar 4×3 7,000.00 84,000.00 

4. Casual Labour Job L.S. 4,000.00 

For Oxidation Ponds 

1. Plant Incharge 1 for 2 

sites 

  42,000.00 

2. Helper 2×3 7,000.00 24,000.00 

 Total   262,000.00 

 Annual Expenditure   3,144,000.00 
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OPERATING COST 

 
Sl. 
No. 

Equipment Nos. BHP HP 
installed 

W SB BKW Hours 
per 
day 

KWH/d 
for 6 
sites 

A Zonal STP         
1. Mechanical 

course 
screen 

6 35 0.5 1 1 0.3 24 43.2 

 Sub-Total A        43.2 
B. MBBR Tech.         
1. Air blower 6 15 15.0 2 1 22.4 12 1612.8 
 Sub-Total B        1612.8 
C. Sludge 

Handling 
        

1. Centrifuge 
feed pump 

6 2.0 2.0 1 1 1.5 12 108 

2. Centrifuge 6 7.0 7.5 1 - 5.2 12 374 
 Sub-Total C        482 
D. Plant and 

area lighting 
6 - 12.0 1 1 6.3 8 300 

 Sub-Total D        300 
 Total BKW/day    A + B + C + D 2438 
 Power cost @ Rs. 4/BKW    Rs./day 9752 
 Cost per m³   Rs./cum 1.29 
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MASTER PLANNING AND DETAILED PROJECT REPORT 
FOR 

SEWERAGE SCHEME OF JOSHIMATH 
 

(SEWAGE TREATMENT PLANT) 
 
 

REPORT 
 
1.0 INTRODUCTION  
 

1.1 Authority 
 

 Work of preparing Sewerage Scheme Master Plan for Joshimath, District 

Chamoli was entrusted by Uttaranchal Peyjal Sansadhan Vikas Evam Nirman 

Nigam to Sulabh International Academy of Environmental Sanitation, New Delhi 

conveyed  by the Executive Engineer, Construction Division (Ganga), 

Uttaranchal Peyjal Nigam, Srinagar vide letter no. 2843/dk;Z-4/187 dated 

04.12.2006 

 

Detailed project report (DPR) preparation has been prompted by the necessity of 

abatement of pollution and preservation of adjoining river Alaknanda which 

acquires a religious sanctity and is a tributary of Holi river Ganga.    

  

1.2 Joshimath city is situated on the bank of river Alaknanda, which originates at a 

height of 3641 m below Balakin peak 16 km upstream of Badrinath from two 

glaciers Bhagirath Kharak and is a tributary of River Ganges the sacred status of 

which is undisputed. In fact every river deserves to be preserved at its initial 

stage itself. An important town namely Chamoli also lies on its bank in the later 

stretch. This town is also being considered for pollution control measures.   
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1.3 Joshimath also lies on the NH 72 which terminates at Mana enroute to the holi 

shrine Badrinath. There exists gate system for vehicles plying upto Badrinath 

Dham. Obviously every year pilgrims from every nook and corner of the country 

visit the shrine to pay their obeisance. Thus this town plays an important role as 

the pilgrims whether relatives of dwellers or tourists on way to Badrinath tend to 

halt here both for short as well as longer duration. They consume water for their 

daily chores and are responsible for contributing to waste water and other kinds 

of filth. Needless to say that it is of prime importance to ensure that river source 

is conserved from the initial stage of its run and residents and visitors are made 

to realise this fact and educate them to contribute towards this goal with all their 

might.      

 

1.4 In due deference to the resolution adopted by National River conservation 

Authority (NRCA), a holistic and integrated approach has been made to provide 

sewerage systems with state of the art sewage treatment in all the towns existing 

on the banks of major rivers.   

 
1.5 Location and Topography 
 

 Joshimath town is the Tehsil Hqrs. of Chamoli district and is situated in the hills 

of Himalaya ranges on the bank of Holy River Alaknanda. Joshimath town lies at 

latitudes 30o 23’ 59’’ North and longitudes 79o

 The town being situated at the top of ridge, the climate is extremely cold in 

winters and mildly hot in summers with maximum temperature reaching 25

 21’ East. It is situated on Rishikesh 

Badrinath road at a distance of 255 Km from Rishikesh, the nearest rail head. 

 

 The town is located along East West direction and is situated on the top of ridge. 

The topography is undulating and altitude is 1400 m to 2370 m above MSL. The 

town is hilly and in general slopes towards East and West directions. The ground 

is generally consists of boulders and mild rocks.  

 

o C 
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and minimum in winter below 0o

2.0 PRESENT STATUS OF WATER SUPPLY AND SEWERAGE  

 C. Heavy rainfall occurs during monsoon period 

i.e. July to September. Joshimath is an important town as both The Mana and 

Niti valleys join here and the town serves as a gateway for both these places 

besides the holy shrine of Badrinath and Hemkunt Saheb. The town has strategic 

importance and has defence establishments. A world famous winter sports site 

Auli is situated nearby and rope way is available to reach the site besides the 

roads. Its importance is further enhanced in winters when after the snowfall 

Bhotias and other inhabitants of upper reaches descend to this place in search of 

job and shelter. 

 

1.6 Socio Economic Status 
 

 The population mainly consists of traders, shopkeepers, govt. employees and 

students of educational and vocational institutes coming from nearby villages. 

Agriculture is the main occupation. Another major source of income is hotel, 

Dhabas and such other vocations related to pilgrims. On an average one person 

from every family is in the army. It has an intermediate college, girls college, 

hospital, tourist rest house of GMVN, offices of State and Central Governments. 

Facilities like electricity, telephones and drinking water are also available. Interior 

roads in the town are mostly bitumen.   

 

 
2.1 Water Supply 
 
 At present water is being supplied to the town with gravity source. The town has 

been divided into five zones for water supply arrangements. The water supply 

was first introduced in the town in 1962 and it is being reorganized from time to 

time as per the requirements. With a view of Master Planning of the area with 

regards to water supply and sewerage arrangement, water supply reorganization 

is also being taken up to upgrade it to 135 lpcd + 15% transmission losses i.e. 
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total 155 lpcd to yield a minimum interception of 135 lpcd as per guidelines in the 

manual of water supply by Central Public Health Environmental Engineering 

Organisation (CPHEEO). Following sources of water are being utilised to meet 

the demand of water. 

 

S. No. Name of source Availability of water (lpm) 

1 Parsari gadhera  1700 

2 Navrang spring 450 

3 Manothi spring 135 

4 Navrang 270 

 

Available sources would be sufficient to feed the population of about 24000. New 
sources would have to be tapped for future as the population grows beyond year 
2020.  
 

2.2 Sewerage 
 

The first sewerage scheme in the town was introduced in the year 1964-65 
named as Joshimath drainage cum Sewerage scheme. At that time a portion of 
the town, namely Dadon and military area on the south of Joshimath, was left 
out. Hence at present only a part of town is having the sewerage facilities. A 
Sewage Treatment Plant consisting of septic tanks and soak pits, below the 
temple was constructed. But at present due to in adequate maintenance these 
facilities have become defunct. Due to increase in the area and subsequent 
population of the town, the demand for sewerage scheme for whole of the town 
becomes imminent. This is further considered necessary due to the fact that all 
the drains fall into river Alaknanda which is a tributary of river Ganga.  
 
There exist a few nalas passing through various zones but they are far from river 
course and during summers they dry up on the way. However, it is proposed to 
tap these nalas at a few locations to trap the dry weather flows and led to the 
zonal STPs. There are no major non point sources of pollution like dairies, motor 
garages, cattle wallowing open area and bank side defecation-dead bodies, 
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carcass dumping etc. There does not exist any industry as well. Land use of the 
town and adjoining areas as viewed from the high attitudes imaginary consist of 
forest about 30%, agriculture about 40%, residence, roads parks etc. 30%.    
 

3.0 NECESSITY OF THE PROJECT 

 

 With more and more emphasis being laid to plan and provide pollution free 
environment to all population and prevent pollution of natural water sources, it 
has become quite relevant to get the area rid of the situation of domestic waste 
flowing outside and then to streets and water streams.  

 
4. POPULATION 
 
4.1 General  
 
 As per 2001 Census population of the town was 14402. With a manifold increase 

in basic facilities over these years – such as setting up of a number of 
professional and vocational institutes, commercial establishments, permanent 
population increased rapidly. Provision of a properly planned sewerage system, 
with suitable treatment and safe disposal/utilization of treated sewage has 
become absolutely essential. With due scope in planning and design of the 
system, it is desirable to accommodate sewage load of the adjoining rural areas 
proposed to be included in the Master Plan. However, sewer network has been 
planned in colonies (rural areas) for the time being where on line natural 
treatment may be resorted to. In addition to the above all the military and 
paramilitary establishments are also proposed to be included in this DPR. For 
this population data of these establishments have been obtained.   

 
4.2 Projection of future Population 
 
  The projection of future population of town, excluding military area has been 

computed by various methods as given in the technical note. The same is 
tabulated below : 
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Sl. 
No. 

Description of Method Population in the year 

2011 2026 2041 

1. Arithmetical Increase Method 17342 21752 26162 

2. Geometrical Increase Method 21460 39030 70985 

3. Incremental Increase Method 17175 21022 24492 

4. Semi log Graph Method 19500 29300 43900 

 

 

 Conclusion of Population Projection 
 
 Different population projection methods have been adopted as given in the table 

above. It has been informed that the census figures recorded are on the lower 

side because survey for census was carried out in the month of February when 

due to cold weather and winter vacations in the educational institutions many 

people leave the town. During Yatra season in summers large number of 

persons, including tourists, pilgrims and relatives of the dwellers living in the 

plains visit the town. After considering these facts and analyising the above 

figures, the projections by Semi-log method provide more realistic population and 

hence adopted for designing of sewerage system of Joshimath town. 

Consequently population of various years is as follows. Here the population 

figures for military and para military establishments which are reported to be 

constant in population for the design period, have also been given : 

 

    Military & para military 
establishments 

1 Population for Base year 2011 19500  11730 

2 Population for Middle year 2026 29300 11730 

3 Population for Design year 2041 43900  11730 
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4.3 Floating Population 
 

 Availability of beds in the hotels, lodges ashrams etc. in the town is about 1500 at 

present. During Yatra season these are over crowded. Over the years likelihood 

of excess arrivals is not ruled out due to various developmental activities like 

dam, widening of highways etc. during winters permanent residents of Badrinath 

and Mona descend to Joshimath in addition to working labourers employed at 

high altitudes.  

 

 In the absence of any relevant study about the floating population it is assumed 

that about 20% of the permanent population arrives in the town during summers 

as floating cum camping population. Out of these about 50% stay with their 

relatives and rest constitute the floating one. Hence for the years 2011, 2026 and 

2041 contribution of floating population, as detailed below has been considered 

on this account. 

 
  Year Floating Population  
 
  2011         3900     
  2026         5860   
  2041         8780   
 
4.4 Population of Villages (Distant Colonies) 
 
 There are following villages which are included in the municipal limits as colonies 

of the township and their population is also included in the census population. 

However after survey population of these villages has been computed and given 

in the technical statement.  
 

       2011  2041 
  Passari, khirkhri (Prem Nagar) 900  1700   

Packa     150  300   

  Sunil/Aulla & Palla    3030  6990   
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 All these villages (colonies) are located at sufficiently long distance from the main 

township and there is lack of infrastructure and it would be uneconomical to 

provide sewer network from these villages upto the STPs in various zones. It is 

proposed that on site treatment through oxidation ponds may be provided. 
 

4.5 Projected population of town and distant colonies 
 
 As explained above 50% of floating population is expected to stay for longer 

duration and would consume as much water as the permanent habitat. 

Accordingly entire population for design purpose for sewerage system of 

Joshimath town and adjoining colonies for base, middle and design years i.e. 

2011, 2026 and 2041 respectively works out as tabulated below :  

  

Year 

Joshimath /Chamoli town 

Permanent Floating / 
camping 

Total 
equivalent 

Military & para 
military 

establishment  
Total 

2011 19500 3900 23400 11730 36130 

2026 29300 5860 35160 11730 46730 

2041 43900 8780 52680 11730 64430 

 
4.6 Population to be considered for design purposes for STPs. 
 

Table below gives the net population of the town for design purposes. 

 

Year Population 
of municipal 

area 

Military & para 
military 

establishment 

Population of 
distant localities 
to be excluded 

Net population 
to be considered 

for design 
proposal 

2011 23400 11730 1050 33080 

2026 35000 11730 1500 45230 

2041 52700 11730 2000 62430 
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5.0 WASTE WATER GENERATION  
 

5.1 Rate of Interception 
 

 As suggested in the design criteria and the Manual on sewerage and sewage 

treatment of the CPHEEO, an interception factor of 0.80 is to be adopted. 

Accordingly production is expected @ 108 lpcd, considering rate of water supply 

as 135 lpcd. 

 

5.2 Quantity of Sewage Production  
 

 The quantities of sewage production in different stages of Master Planning work 

out as under :  
 

 Year  Projected Population Sewage Production  
   (mld) 
 2011    35130 3.78 say 3.8 

 2026 46730  5.05 say 5.0 

 2041  64430  6.95 say 7.0 

 
6.0 DESIGN OF SYSTEM AND COMPONENTS 
 

 The system to improve the environment of the city consists of subsystems, major 

part of which is sewage which involves collection, treatment and disposal or 

reuse. Besides these other components are low cost sanitation, crematoria, 

municipal waste, human resource development, Industrial strengthening etc. This 

DPR has dealt in depth with the design of conveyance system for sewage, 

treatment and disposal. Other components have been briefly explained later. 

 

Domestic sewage consists of mainly liquid waste from toilets, kitchen, baths and 

washing of floors. The liquid waste is also generated from industries, commercial 

establishment etc. The liquid waste of township, having no industries, is purely of 

domestic nature. It is generally conveyed to a suitable place out of the limits of 
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the proposed master plan area through sewers/rising mains and then treated to 

such an extent that the effluent meets the standards laid down by the State 

Pollution Control Board for final disposal on the land or natural water courses. 

The proposed sewers are proposed to carry only domestic waste water as storm 

water is to be taken care of by a separate system. 
 

6.1 Design periods  
 

 Base year, when the scheme is expected to be commissioned, has been taken 

as 2011 and the design period adopted is 30 years. Accordingly design periods 

of various components have been adopted as under. 

 

S. 
No. 

Component Design period 
from base year 

Remarks 

1. Land acquisition 30 Land for STPs belongs to the 
municipality  

2. Sewer system  30  
3 STP 15 Construction to be carried out with 

a modular approach in a phased 
manner as the population grows. 
Oxidation ponds in local STPs are 
proposed for ultimate year. 

4 Effluent disposal 30  
 
6.1.1 Design Population  

 

Design population has been worked out in the technical statement and the details 

have been explained at para 4.  

 
6.1.2 Major Design Considerations 

 

For the design of sewers latest manual on sewerage and sewage treatment 

published by the Central Public Health and Environmental Engineering 

Organisation, Ministry of Urban Development., G.O.I. has been followed. 

Interception factors, peak factor, minimum sized of sewer and other design 

criteria have been discussed in the technical statement.   
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6.2 Sewage Treatment Plant (STP) 
 

Sewage Treatment plants (STPs) for zones have been proposed as ASP 

Technology as discussed in following paragraph. For isolated colonies which 

have rural setup and availability of land is no problem, oxidation ponds have 

been proposed.   

 
6.3 Effluent Standards 
  

Since no industries are being planned in the project area the liquid waste is 

expected to be of the same nature as from the residential and commercial areas. 

The BOD, COD, TSS are assumed as 150 to 200, 300-400 and 300-500 ppm 

respectively. 

 

The treated effluent would be disposed of into the water only. Hence following 

standards shall be adhered to.  

 

BOD  <  30 ppm 

COD  <  100 ppm 

SS  < 50 ppm 

Fecal coliform – 1000 

 

 

7.0 WORKS PROPOSED 
 
7.1 Zoning  

 

The index plan of the town with details of survey carried out is attached. The 

locations of distant colonies with rural background included in the Master Plan 

have also been shown on the sheet. On the index plan tentative contours have 

been market indicating the terrain and facilitating the zoning of the area. 

Emphasis is being laid on decentralization of STPs so that sewage treatment 
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may be convenient and people’s involvements may also be insisted upon in due 

course of time. Considering the topography of the town and to avoid pumping, 

the area of the main town has been into 3 zones as mentioned below. For the 

distant colonies the treatment is proposed in the their outskirts as mentioned 

earlier. 

 

Zoning of Sewerage Master Plan 

Sl. 
No. 

Zone Name 
Zone 

Population Sewage generated in mld 

   2011 2026 2041 2026 say 2041 say 

1 A Marwari 11100 16000 22600 1.73 1.70 2.44 2.50 

2 B Pokhri 12100 16600 23100 1.80 1.80 2.50 2.50 

3 C Sunil 9260 10630 12220 1.15 1.20 1.40 1.40 

      4.68 4.70 6.34 6.40 

  

In addition to above for two distant localities oxidation ponds as detailed below 

are proposed. These are to be designed for ultimate year as their capacity is not 

very large.  

 

S. 
No. 

Location Population Sewage generated 
in kld 

2011 2026 2041 2026 2041 

1 Parsari, Khirkhri, 
Prem Nagar 

900 1300 1700 140 184 

2 Pecka 150 225 300 24 30 

 

 

7.2 Interception and diversion including intern at sewers : 
 
 A separate DPR has been prepared for these works. 
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7.2 SEWAGE TREATMENT  

 
7.3.1 Technology Selection for STP 
 

Membrane Bio Reactor Technology (MBR) 
 

Membrane Bioreactor or MBR is an activated sludge process that utilizes a 

physical barrier, the membrane, to filter contaminants from wastewater.  Utilizing 

submerged membranes eliminates the need for secondary clarification and 

tertiary filtration.  By decoupling the activated sludge process from the settling 

characteristics of suspended solids (MLSS), the footprint of a wastewater 

treatment process can be halved or even much smaller.  In addition, a MBR is 

ideally suited for biological nutrient removal (BNR) applications as coagulated 

metal salts are easily filtered and captured phosphorous collected as waste 

activated sludge (WAS). 

 

Following is a description of the primary unit operations that comprises our MBR 

plan and a brief explanation of MBR plant operation. 

 

The MBR is essentially a high MLSS (10,000 – 20,000 mg TSS/l) activated 

sludge process with an integral solid-liquid separation mechanism, the 

membrane unit.  Each standard membrane unit is comprised of two separate 

sections, a membrane case and a diffuser case.  The membrane case contains a 

number of mani-folded flat-panel membrane cartridges with an average porosity 

of 0.4 microns and an effective porosity of 0.1 microns.  The bottom diffuser case 

supports the membrane case in a coarse-bubble diffuser. 

 

As shown in the figure, air bubbles are emitted at the diffuser and channeled 

between each of the membrane cartridges as they to the surface.  The 

channeled bubbles accomplish three important objectives : (1) provide adequate 

oxygen to maintain cell respiration at design MLSS, (2) scour the membrane to 
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prevent fouling, and (3) create a pressure gradient between the top and bottom 

of the membrane unit. 

 

As uniform airflow is critical to the operation of the membranes, the diffuser 

assembly must be periodically cleaned.  A cleaning procedure is generally 

conducted once a week and is completed in 3-10 minutes.  The diffuser 

assembly is cleaned by suspending permeate flow and opening a valve on the 

diffuser-cleaning header (not shown below).  Once the cleaning valve is opened, 

educated mixed liquor scours the diffuser assembly clean.  This process is 

automated and is operator adjustable. 

 

The pressure gradient created by the rising bubbles induces an upward cross-

flow of mixed liquor over the membranes.  The liquor is filtered as it flows across 

the membrane due to the trans-membrane pressure gradient created by the 

pump suction.  The flux, or filter flow rate per area, is directly proportional to the 

trans-membrane pressure gradient induced by the pump and is roughly 0.7 psig 

during normal operation and 2 psig at peak flow conditions or prior to cleaning. 

 

Flow through the plant is regulated using VFDs on the permeate pumps.  At low, 

design, or high flow conditions the speed of the pump is changed to match 

different set points.  This control strategy allows the membranes to operate at 

lower fluxes during low-flow conditions. 

 

Overcome fouling in between biannual cleaning and also to handle peak flows.  

Control of the pumps is carried out using a programmable logic controller (PLC).  

The PLC is programmed to compare the permeate flow measurement to one of 

the set points and spin the permeate pump motor up or down based on the 

difference (PID control).  

 

Another function of the PLC is to automate a relax mode.  An MBR is said to be 

in relax mode when the permeate pumps are turned off and the cleaning air is left 
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on.  Typically, the MBR is relaxed for 1 out of 10 minutes.  The purpose of the 

relax mode is to keep the biofilm at an optimum thickness and to minimize the 

transmembrane pressure required to generate a given flow.  At some point, 

relaxing the MBR will not recover the design flow at a reasonable 

transmembrane pressure and recovery cleaning must be performed. 

 

On average, it is necessary to chemically clean a Kubota membrane unit every 

three to six months.  The membrane units are cleaned in place quickly and 

efficiently by simply injecting, or pouring, a dilute solution of bleach or oxalic acid 

into an accessible tee on thepermeate suction line.  The cleaning solution 

remains in the membranes for about an hour, and then normal operation is 

resumed. 

 

The chemical used to clean the membranes depends on the substrate treated in 

the MBR.  For organic substrates bleach is recommended and for inorganic 

substrates oxalic acid should be used. 

 

Recovery cleanings are generally scheduled events, however, an operator can 

quickly assess the status of the membrane by observing the change in 

transmembrane pressure over time.  During a cleaning of one basin, the other 

basins are left onlife and operated at slightly higher flux rate as required to meet 

plant demand. 

 

 However this technology is suitable if treated effluent is to be further treated by 

passing through RO. This is otherwise a very costly system. 

 

Moving Bed Bio Reactor Technology (MBBR) 
 

The Concept behind the moving bed bio-reactor which is also called fluid bed 

reactor is to provide continuously operating bio-film reactor which is non-

cloggable, does not require back washing and has very low pressure drop. This 

is achieved by making the bio-film grow in smaller carrier elements that move 
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along with sewage in the reactor. The bio-media is kept in the constant rotary 

movement by the air stream. The air stream constantly keeps the bio-media 

moving and at the same time provides the required oxygen to the bio-mass. The 

biomass is allowed to grow on small carrier elements that more alongwith the 

water in the reactor. The movement within the reactor is generated by aeration 

through diffuses. These bio-film carriers one made of special grade plastic having 

density to that of water.  

 

Apart from making the plant compact, the fluid bed reactor employing fixed film 

principle of the attached growth process makes the plant more user friendly 

because it does not require sludge recycle. 

 

In this technology the sludge protection is very small in quantity and further more 

this sludge does not require further treatment like digestion.  

 

PROCESS DESCRIPTION 
 

The treatment scheme proposed to treat the raw sewage from various areas is 

first collected in a raw sewage sump & then pumped for further treatment, into 

three distinct parts: 
 

1.  Pre-treatment, which comprises of screening and grit removal, 
2.  Biological treatment comprising of moving bed aerobic bioreactors, 

followed by clarification, and 

3.  Tertiary treatment comprising of addition of chlorine to remove the E- 

coli. 

 
Detailed description of each step of treatment is given below: 

 

1) PRE-TREATMENT 
 

The raw sewage is collected through a coarse screen in the Receiving Sump (not 
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in Thermax’s scope) & then pumped to the STP (by others), into the bar screen 

chamber for removal of floating matter. Removal of such floating / coarse matter 

is essential because it can otherwise choke pipelines/pumps etc. and hinders the 

normal operation of the treatment plant. The screens are made of mild steel bars, 

placed at equal intervals, (6 mm in this case). The raw sewage is made to pass 

through the screens, wherein the floating matter, any large particles are trapped 

in the bars. The inclination of bars is kept such that mechanical raking becomes 

easy. Also one manual screen chamber is provided as standby arrangement. 

The screened sewage is now made to pass through the grit chamber. 

 

The grit present in the raw sewage represents sand I dirt collected in the 

sewerage system. This must be removed. in order to keep the channels I pipes 

clean. Grit has high settling velocity. and can be easily removed in the grit 

chamber. The grit removal provided here is a mechanical grit removal system. As 

the sewage is made to pass through this system the grit settles on the floor. This 

grit is then mechanically raked. The screenings are conveyed through the 

conveyor up to the suitable loading point from where it can be transported by 

using truck. The grit is collected in a trolley to be provided by client. 

 

2) BIOLOGICAL TREATMENT 
 

The main pollutants in the raw sewage are represented in the form of Bio-

chemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD). The 

ammonical nitrogen, nitrate nitrogen and phosphorous present also represent as 

polluting substances. The bacterial ability to synthesize the organic matter to 

harmless end products like carbon di-oxide and water molecules is utilized to 

treat the raw sewage. The bio-reactions are carried out in controlled environment 

in the bio-reactor. The bio reactor comprises of a tank, fitted with aeration grid. 

The bacterial activity needs dissolved oxygen, to synthesize the organic matter. 

This is supplied by passing air in form of small bubbles. The air is passed at the 

bottom of the tank, so that complete volume of tank is utilized. Oxygen dissolves 
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in liquid, which can now be used by the bacteria. The bacterial population is 

present on the media, which forms an integral part of the reactor system. The 

media is made of small plastic elements. Millions of such pieces are present in 

the reactor. A very large surface area is available for the bacterial population to 

grow. The bacteria grow on the plastic media, by using the organic content in the 

raw sewage, and the dissolved oxygen available. Due to constant aeration. the 

media is set in whirling motion, so that continuous mixing takes place. 

 

The bacterial layer growth on the media surface increases to a certain extent, 

and then gets sloughed off after a specific period. This phenomenon is called 

sloughing. This creates new surface for further bacterial growth. Sloughing takes 

place only after complete growth and subsequent dyeing - off of the bacterial 

layer and hence the sloughed off material is completely digested. Ammoniacal 

nitrogen is completely converted into nitrate nitrogen, in the bacterial synthesis. 

About 50 - 60% of the phosphates are also assimilated in the organic synthesis. 

(Nitrogen and phosphorous are utilized as micronutrients in the bacterial activity.) 

The bacterial reaction is carried out in two stages, for maximizing the BOD 

removal efficiency. Hence, two such reactors are provided in series. Within the 

reactors, arrangements are made to retain the plastic media in place. Air supply 

is done through perforated stainless steel pipes. Use of stainless steel pipes 

ensures that no maintenance is required. 

 
3) TERTIARY TREATMENT 

 
The sloughed biomass must be removed before the treated sewage can be 

disposed off. Hence a secondary clarifier is provided. The secondary clarifier is 

equipment in which the Bio-mass removed & suspended solids are settled & 

scraped mechanically. The treated sewage, is then added with chlorine to kill the 

pathogens / E-Coli coliforms, so that it becomes fit for disposal in the lake / water 

ways. The chlorine being a very strong oxidizing agent, a small dose is enough to 

achieve desired levels of dis-infection. A small residual chlorine (of the order of 
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0.2 - 0.25 mg / I) also ensures that there is no re-growth of E-coli, till the final 

disposal point. 

 

The treated sewage, now substantially free from organic contamination, free from 

coliform bacteria, and low in nutrients like phosphates, can be safely disposed off 

in the river, or in other water bodies. This water can also be re-used for 

gardening / toilet flushing or for other secondary applications. 

 

The sludge formed in the process of bio-degradation is fed to a thickener, to 

increase the consistency. It is then pumped on to the Centrifuge. The de-watered 

sludge can be used as a soil conditioner. The thickener overflow & filtrate from is 

collected in a filtrated sump & pumped back to stilling chamber for further 

treatment. 

 

A comparison of various technologies is appended herewith. After detailed 

discussions with the Chief Engineer, Uttarakhand Peyjal Nigam Dehradun and 

Project Manager, Ganga Pollution Control Unit, Srinagar at Dehradun, it is 

recommended that MBBR or FAB technology be adopted for various zonal STPs. 

 

Comparison Between FAB, UASB, Oxidation Pond and ASP 
 

Parameter UASB ASP Oxidation Pond FAB 
Area 
requirement 

Large Large Very large Very small 

Power 
Requirement 

Low Moderate Low Lower than ASP 

Ease of 
operation 

Difficult Relatively Easy Easy Very Easy 

Analysis 
Requirements 

Lot of analysis 
required to 
control the 
process like 
VFA, 
Alkalinity, 
Sludge 
Blanket 
Depth, Sludge 
VSS, Biogas 
Purity, Biogas 
Generation 
etc. 

Lot of Analysis to 
control the process 
like MLSS, 
MLVSS, SVI etc. 

Analysis such as 
do conc., 
Sediments, Algal 
Growth MSUT be 
done to deduce 
efficacy of 
treatment 

Almost no analysis 
required since 
attached growth 
only inlet/outlet 
parameters need to 
be analyzed. 
Hence less 
analysis intensive. 
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Parameter UASB ASP Oxidation Pond FAB 
Process 
Control 

Very little 
control on the 
process 

Recycle sludge can 
only be controlled 

Hardly control 
possible, entire 
performance 
depends on natural 
purification process 

Media volume can 
be controlled – 
scale up of process 
is possible. Air 
supply can also be 
controlled to take 
care of variations. 

Performance 
at Low 
Temperatures 

Severely 
affected since 
anaerobic 
bacteria are 
in-effective at 
low 
temperatures. 
Restabilization 
is lengthy 

Affected by low 
temperatures, but 
there is drop in 
performance. 

Severely affected 
at low 
temperatures. Ice 
formation on the 
top surface can 
reduce sunlight 
penetration and 
reduce treatment 
efficiency. 

Virtually no effect 
at low 
temperatures. 
Since hot air is 
blown in the 
system. No 
possibility of ice 
formation since 
there is very large 
turbulence.  

Maintenance 
Requirements 

Relatively low High, since there 
are many moving 
parts like aerators, 
return sludge 
pumps etc. 

The bottom of the 
pond must be 
maintained as 
impervious. So that 
raw sewage does 
not seep into the 
ground. 

Virtually no 
maintenance, since 
there are very dew 
moving parts, i.e. 
blowers only. 

Overall 
Performance 

Low Better  Un-predictable Very high 

 
 
7.3.2 Treatment Plant Site 

 

The location of various STPs with their design capacity is given in the table 

below.  These locations have been decided after discussions with the UAPJN 

officers who have to obtain possession of land for the purpose.  The rain water 

discharge from nallas is not to be conveyed to sewers for technical reasons.  

However, it may be mentioned that after interception of sewage and sullage of 

the houses into sewers sewage flow in nallas will be practically nil. 

 

Locations of Zonal STPs and their Capacities in mld 

 

Sl. 
No. 

Zone Location of STP Capacity in mld 

1. A Marwari 1.7 

2. B Pokhari 1.8 

  Total 3.5 
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In addition to above zonal STPs, following are proposed locations of oxidation 

ponds where the present dwelling is of rural background having fields for 

cultivation.  The generated sewage is in very small quantity and hence oxidation 

ponds are proposed here except at Sunil where MBR technology is proposed, 

because its capacity is slightly more. 

 

Location of Oxidation Ponds and their Capacities  
 

Sl. 
No. 

Location of STP Capacity of STP 
(kld) 

Land 
Requirement 

(sqm) 
1. Parsari 90 630 

2. Pekka 30 210 

3. Sunil* 300 2100 
* Here MBBR/FAB technology is recommended. 

 
7.4 Land Acquisition  
 
 Land for STPs shall be obtained from municipal land for which department shall 

make efforts for their transfer.  Land for local STPs which belong to farmers may 
be acquired from farmers through negotiation or acquisition. Cost of land shall be 
borne by the State Govt. is Uttarakhand Govt. and a separate DPR is being 
submitted to the State Govt.  

 
7.5 Hiring of Godown  
 
 Provision of hiring of godown for storage of material like cement, pipes, steel etc. 

has been made for 24 months in the estimate.  
 
7.6 Cartage of Materials 
 

 Provision has been made for cartage of material such as cement, steel, pipes 
etc. from Raiwala to site of works. Stone grit and sand is proposed to be carted 
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from nearby quarries at a distance of 15 Kms from Joshimath. Bricks are 
proposed to be carted from Rishikesh.   

 
7.7 Protection works 
 
 Since the land is on sloping terrain protection walls, boundary etc. are also 

proposed as per site conditions. Provision for various buildings like staff quarters, 
laboratory, equipments for laboratory & transmissions lines have also been 
provided for. 

 
7.8 Work Charge Establishment and Contingencies 
 
 Provision of 2% and 3% of cost of works has been made for work charged 

establishment and contingencies respectively, which shall be borne State Govt. 
 
8.0 OPERATION AND MAINTENANCE  
 

 The operation and maintenance of STPs for a period of at least one year after 
commissioning is proposed to be done by the firm who will install the STPs. The 
provision of the same has not been made in the estimate. The estimate of O&M 
shall be prepared after the actual completion of the work. At that time detailed 
plan for raising the resources for operation and maintenance shall become part 
of the estimate. The main components of the O&M would be as follows : 

 
1.  Energy : Electricity and diesel for standby generating set to meet the 

contingency of electric failure. 
2.  Manpower. 
3.  Consumables 
4.  Repairs of civil, electrical and mechanical works. 
 

9.0 PROJECT MANAGEMENT & INSTITUTIONAL NEEDS  
 

The project is proposed to be implemented through some agency which would be 
engaged through open tendering. Departmental staff will supervise the works and 
monitor the progress etc. 
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10.00 Financial Pattern  
 

As decided by the NRCA the financing of the project would be done as explained 
below : 
 
1. Govt. of India (NRCD) to bear 70% project cost. 

2. State to bear 30% of the cost. 

3. O&M shall be a part of the project and the cost thereon shall be borne by the 
state with the assistance of local bodies by involving the communities for their 
participation. 

4. Any cost overrun in the project due to any reason shall be borne by the state 
Govt. 

5. The contribution from the beneficiaries and stakeholders can be raised in one 
or more of the following forms. 

a. Additional development charges, water and sewage cess. 

b. Fair assessment, levy and recovery of property tax. 

c. House connection charges. 

d. Contributions from Development funds of local MPs and MLs. 

e. Fine on polluters. 

f. Taxes from pilgrims tourists, floating population visiting the town. 

g. Donations from industry, business, associations, voluntary organisations. 
 

To achieve this state Govt. through its various agencies and publicity mediums 

shall have to make concerted efforts. 

 

11.0 Monitoring and Evaluation 
 

Department shall regularly monitor the improvement in the river water after 

implementation of the project. For this well equipped laboratory may be 

established at zonal level. 
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Funds for this and evaluation have been provided in the estimate. 

 

12.0 COMPLETION REPORT 
 

Department is committed to prepare a completion report on the format prescribed 

by NRCD as annexed in the DPR. This exercise would be carried out after the 

completion of execution of the project. Schedule of construction is given in the 

bar chart enclosed with this DPR. 

 
13.0 CONCLUSION  
 

 Sewerage scheme of Joshimath Town has been prepared amounting to                

Rs. 846.00 lacs and submitted for approval and allotment of funds. 

  

 This total cost is to be shared by Central and State Government on the following 

basis : 

 

 Central Government   Rs. 541.00 lacs 

 State Government   Rs. 305.00 lacs 

 
 Countersigned  
 
 
 
 General Manager  Project Manager 
 Ganga Pollution Control Unit Ganga Pollution Control Unit 
 Uttaranchal Peyjal Sansadhan Uttaranchal Peyjal Sansadhan 
 Vikas Evam Nirman Nigam Vikas Evam Nirman Nigam 
 Haridwar, Haridwar               
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SIZE OF UNITS FOR EACH STP LOCATED AT 
 

Description of System  
Details of Civil Works 

 
 
Sl. No. Unit Number  Marwari Pokhri Sunil 

1. Bar Screen 2 2×0.6×0.6 2×0.6×0.6 2×0.6×0.6 
2. Grit Chamber 1 4×0.6×0.6 4×0.6×0.6 3×0.6×0.6 

3. FAB Reactor – I 1 12×12×4 12×12×4 9×9×4 
4. FAB Reactor – II 1 14×14×3 14×14×3 10×10×3 
5. Clari-tube Settler 2 8×8×2.5 8×8×2.5 6×6×2.5 
6. Chlorine contact tank 1 6×6×2 6×6×2 4×4×2 
7. Tank     
 Sludge sump 1 5×4×2 5×4×2 4×3×2 
 Sludge thickner 1 5×4×2 5×4×2 4×3×2 
 Centrifugal 1 - - - 
 Treated Sewage Sump 1 6×6×2 6×6×2 4×4×2 
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DETAILS OF E&M WORKS SPECIFICATIONS FOR EACH STP LOCATED AT 

Sl. 
No. 

Description Working Standby Total Chamoli 
Ghat 

Alkapuri Vivekanand 
Colony 

Pokhari 
Bend 

Dindayal 
Uppadaya 
Park 

Gangolgaon 

1. Bar Screen 

(coarse) 

2 - 2 20 mm dia. bars with clear opening of 20 mm in MS 

 

6 mm dia. bars with clear opening of 6 mm in MS 

MS pipe and CI valves of varying sizes 

 

 

700 m³/hour × 0.6 kg/m² 

Suitable for above  

suitable 

2. Bar Screen (fine) 2 - 2 

3. Piping & valves 

for MBBR 

Technology 

   

 Blower 1 1 2 

 Motor 1 1 2 

 Starters 1 1 2 

 Pump for Reactor 1 1 2 10m³/hr×8m 
CI casing, 
55304 
impellor 

12m³/hr×8m 
CI casing, 
55304 
impellor 

72m³/hr×8m 
CI casing, 
55304 
impellor 

50m³/hr×8m 
CI casing, 
55304 
impellor 

65m³/hr×8m 
CI casing, 
55304 
impellor 

7m³/hr×8m 
CI casing, 
55304 
impellor 

 Electrical Lot   Complete with MCC, PLC, Control Panel, VFD panel, cables, earthling, 
junction boxes, DG set, investor and UPS backup for 8 hrs. 
 
1 lot as per PID 
 

4. Instruments    

 D.O. analyzer 1 - 1 
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 Level transmitter 1 - 1  
 
 
At each sites 
 
 
Screw 1 to 6 m³/hr at individual site  
 
 

1HP to 2 HP × 10 m – MOL – Alloy Steel 

1 to 6 m³/hr solid bowl type MOC Carbon Steel  

 

2T, 10 m lift 

 

Common for all 

 

 Level switch 1 - 1 

 Pressure gauges 1 - 1 

5. Sludge handling    

 Centrifugal feed 

pumps  

1 1 2 

 Motor 1 1 2 

 Centrifuge with 

chute 

1 1 2 

 Chain pulley block 1 - 1 

 Miscellaneous for 

piping & valves 

1 lot   

 
 
 



 
 

TYPICAL PLAN OF A OXYDATION POND 
Note : Dimension of pond for each site are given in the attached sheet 



 
 

TYPICAL DETAILS OF INLET AND  

OUTLET CHAMBER FOR OXIDATION POND 
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