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Annexure 2.1: Case Study 

1. Puri City 24×7 Water supply under DFT Mission 

The water supply infrastructure in Puri was mainly augmented under JNNURM and AMRUT 
schemes until 2019. The water was supplied from ground water sources on intermittent basis. 

Under the DFT Mission, comprehensive assessment of infrastructure gap was carried out and 
zone wise DPRs were prepared for conversion of intermittent water supply into continuous 
water supply and migration to surface water source (Bhargavi River) followed by execution of 
work and installation of household connections and meters. 

1. Policy Interventions 

Puri enabled policy interventions which are as follows: 

1) Right to water 
2) Execution of connection by PHEO/WATCO as public works 
3) Household need not bother to obtain road cutting permission for connection  
4) Easy instalment on connection charges 
5) Explicit component of community participation now 100% coverage  

The administration has relaxed house connection norms for the poor which are as below: 

• Water connection with indemnity bond 
• Waiver of connection fee 
• Providing house connection with two taps at Govt. cost under AMRUT for the slums 
• Covering all uncovered slums under AMRUT and now under State Plan 
• Shift from hand pump, tube wells to Piped Water Supply - equity in water distribution. 

 
2. The Project  

The scheme is executed by the Water Corporation of Odisha (WATCO). The scheme is 
designed for a minimum average residual nodal pressure of 14 m and a residual chlorine of 
0.2 mg/L. All zonal reservoirs have been integrated with WTP. Flow, pressure, and water 
quality is monitored on a real-time basis. The scheme is web-monitored. For this, a dedicated 
server is provided for monitoring water levels in 18 numbers of service tanks, pressure, flow, 
residual chlorine. This data analytic work is being carried out under the guidance of National 
Informatics Centre (NIC) Bhubaneswar. The salient features of the scheme are as follows:  

1) GIS mapping and hydraulic modelling was done. 
2) GIS based consumer survey was done.  
3) Infrastructure for 100% coverage of water supply was implemented under AMRUT. 
4) 19 DMAs were created each with about 2000 connections. 
5) Flow control valves (FCV)s, pressure reducing valves (PRVs), bulk and household 

meters were installed for all DMAs by investing about Rs. 32 Crores (per capita cost of 
Rs.1350). Total investment under JNNURM and AMRUT was about Rs.178 Crores. 
Overall per capita cost is Rs.7000. 

6) Woman self-assistance group, called “Jalsathi”, have been engaged in billing and 
revenue collection and also in identifying illegal connections. They could achieve 90% 
collection efficiency and helped in eliminating illegal connections. 
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7) Per capita water supply reduced to 130 LPCD. Previously, the per capita water supply 
was ranging from 50 to 350 LPCD with a large inequity. 

8) NRW reduced from 54% to 15%. 
9) 100% metering achieved. The cost of house service and meters (up to meters) was 

borne by WATCO. In the new connections, saddle sets with compressor fittings were 
provided to prevent leakages. Due to this, water leakage came down drastically. 

10) All the household sumps are being delinked gradually as water is reaching up to 3rd 
floor. Water is directly reaching from pipeline to overhead tanks and taps. 

11) Sumps are permitted for the residential and commercial building having more than 
three storeys. 

12) No additional water source is required for 24×7 water supply. 
 

3. Brief of Project 

After successful running of 24×7 in pilot zones for about a year, especially supply to slum/low-
income group areas, the scheme was scaled to the entire Puri city, covering a population of 
2.4 lakhs and having 32,300 house connections spread in 32 wards and 64 slum areas. All 
these are spread over an area of 16.84 sq. km. Added to this, Puri being a very important 
pilgrimage centre, on an average about 50,000 pilgrims visit the city every day. This world-
famous pilgrimage city has been visited by nearly two crore people annually adding to the 
challenge of supplying drinking water to this large population. 

Key Information of Puri city is as follows: 
1) Population: 2.5 Lakh (approx.)  
2) Source: River Bhargavi  
3) Slum population: 66,000 with 471 connections 
4) No. of households: 32,017  
5) WTP: 42 MLD  
6) Total water demand: 38 MLD  
7) No. of GSRs: 5  
8) No. of ESRs: 19  
9) No. of water testing laboratory: 1 
10) OZs: 19  
11) No. of DMAs: 19 Nos, one per OZ with 1000 to 2000 connections 
12) Length of water distribution pipelines: 275 km 
13) Clear water rising main: 46 km 
14) Raw water rising main: 800 metre  

 
4. Distribution System 

There are 19 DMAs in Puri city. The jurisdiction of each ESR has been considered as the area 
of the DMA. One service tank is shown in Figure 1. Outlet arrangement of ESR is shown in 
Figure 2. It is to be noted that on outlet, isolation valve followed by the bulk meter and then 
flow control valve (FCV) have been installed. 

In Puri, each tank has one OZ, which itself acts as one DMA. There are 19 tanks and 19 DMAs 
in the entire city. Peak factor of 2.5 has been considered in the design of distribution system. 
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Specifications of units are detailed in the following table and the arrangements are as shown 
in:smaExam pressure on teemagers 
 
 

Design Specifications for Continuous Iron Removal Unit for Community 
Water Supply 

Design capacity, 
m3/h 5 10 20 

Raw water pump, 
HP 2.0, 2 Nos. 3.4, 2 Nos. 7, 2 Nos. 

Overhead reservoir 

Capacity, m3 66 132 264 

Size 4.7 × 4.7 × 3 m 6.2 × 6.2 × 3.5 m 8.7 × 8.7 × 3.5 m 

Tray aerators 

No. of trays 4 5 6 
Collection trough 1 1 1 

Tray size 1.3 × 1.3 1.6 × 1.6 m 2.1 × 2.1 m 
Height of each tray 0.3 m 0.3 m 0.3 m 

Sedimentation tank 

Size 2.9 × 2.9 × 2.5 
m 3.7 × 3.7 × 3 m 5.25 × 5.25 × 3 m 

Sand filter 

Size 1.69 × 1.69 m 1.85 × 1.85 m, 2 
Nos. 

2.6 × 2.6 m,  
2 Nos. 

Clear water storage 
tank 

4.7 × 4.7 × 3 m 6.2 × 6.2 × 3.5 m 8.7 × 8.7 × 3.5 m 
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Annexure 12.1: Capacity of Service Reservoir 

Example 1: Find the capacity of a newly proposed service reservoir serving OZ having a 
demand of 2 MLD. The supply hours are 22 hours, and the supply shall shut down during the 
21st and 22nd hours. The hourly multiplying factors are shown in Figure 1. The initial water 
elevation is 100 m and the maximum water elevation in the tank is 104 m.  

It is required to compute the capacity of the service reservoir. 

 

Figure 1: Multiplying factors 

 

Solution: Average inflow = 2*1000/24= 83.33 m3/h, since supply hours =22, Hourly inflow = 
2*1000/22 = 90.909 m3/h which are shown in Col. 2 of Table 1. Multiplying factors are shown 
in Column 4. Hourly out flow = Multiplying factor × Average inflow which are computed in Col 
5. Difference between cumulative inflow and cumulative outflow are shown in Col. 7. The 
computation in Table 1 is carried out with the assumption of initial water elevation of 1.35m. 
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Annexure 12.1: Capacity of Service Reservoir 

Example 1: Find the capacity of a newly proposed service reservoir serving OZ having a 
demand of 2 MLD. The supply hours are 22 hours, and the supply shall shut down during the 
21st and 22nd hours. The hourly multiplying factors are shown in Figure 1. The initial water 
elevation is 100 m and the maximum water elevation in the tank is 104 m.  

It is required to compute the capacity of the service reservoir. 

 

Figure 1: Multiplying factors 

 

Solution: Average inflow = 2*1000/24= 83.33 m3/h, since supply hours =22, Hourly inflow = 
2*1000/22 = 90.909 m3/h which are shown in Col. 2 of Table 1. Multiplying factors are shown 
in Column 4. Hourly out flow = Multiplying factor × Average inflow which are computed in Col 
5. Difference between cumulative inflow and cumulative outflow are shown in Col. 7. The 
computation in Table 1 is carried out with the assumption of initial water elevation of 1.35m. 
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Table 1: Mass balance 

Time 

from 
Start 

(hours) 

Inflow 

Multiplying 
factors 

Outflow Cumulative. 
Inflow-

Cumulative. 

Outflow 
(m3/h) 

Inflow 

(m3/h) 

Cumulative 
Inflow 

(m3/h) 

Outflow 

(m3/h) 

Cumulative 
Outflow 

(m3/h) 

1 2 3 4 5 6 7 
0 90.9 0.0 0.2 16.7 0.0 0.0 
1 90.9 90.9 0.2 16.7 16.7 74.2 
2 90.9 181.8 0.2 16.7 33.3 148.5 
3 90.9 272.7 0.2 16.7 50.0 222.7 
4 90.9 363.6 0.5 41.7 91.7 272.0 
5 90.9 454.5 1 83.3 175.0 279.5 
6 90.9 545.5 1.5 125.0 300.0 245.5 
7 90.9 636.4 2.5 208.3 508.3 128.0 
8 90.9 727.3 2.5 208.3 716.7 10.6 
9 90.9 818.2 1.5 125.0 841.7 -23.5 
10 90.9 909.1 1 83.3 925.0 -15.9 
11 90.9 1000.0 1 83.3 1008.3 -8.3 
12 90.9 1090.9 1 83.3 1091.7 -0.8 
13 90.9 1181.8 0.5 41.7 1133.3 48.5 
14 90.9 1272.7 0.5 41.7 1175.0 97.7 
15 90.9 1363.6 1 83.3 1258.3 105.3 
16 90.9 1454.5 1 83.3 1341.7 112.9 
17 90.9 1545.5 1 83.3 1425.0 120.5 
18 90.9 1636.4 2 166.7 1591.7 44.7 
19 90.9 1727.3 2 166.7 1758.3 -31.1 
20 90.9 1818.2 1 83.3 1841.7 -23.5 
21 0.0 1818.2 1 83.3 1925.0 -106.8 
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The graph of Cumulative Inflow and Cumulative Outflow with time is shown in Figure 2. 
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Annexure 2.1: Case Study 

1. Puri City 24×7 Water supply under DFT Mission 

The water supply infrastructure in Puri was mainly augmented under JNNURM and AMRUT 
schemes until 2019. The water was supplied from ground water sources on intermittent basis. 

Under the DFT Mission, comprehensive assessment of infrastructure gap was carried out and 
zone wise DPRs were prepared for conversion of intermittent water supply into continuous 
water supply and migration to surface water source (Bhargavi River) followed by execution of 
work and installation of household connections and meters. 

1. Policy Interventions 

Puri enabled policy interventions which are as follows: 

1) Right to water 
2) Execution of connection by PHEO/WATCO as public works 
3) Household need not bother to obtain road cutting permission for connection  
4) Easy instalment on connection charges 
5) Explicit component of community participation now 100% coverage  

The administration has relaxed house connection norms for the poor which are as below: 

• Water connection with indemnity bond 
• Waiver of connection fee 
• Providing house connection with two taps at Govt. cost under AMRUT for the slums 
• Covering all uncovered slums under AMRUT and now under State Plan 
• Shift from hand pump, tube wells to Piped Water Supply - equity in water distribution. 

 
2. The Project  

The scheme is executed by the Water Corporation of Odisha (WATCO). The scheme is 
designed for a minimum average residual nodal pressure of 14 m and a residual chlorine of 
0.2 mg/L. All zonal reservoirs have been integrated with WTP. Flow, pressure, and water 
quality is monitored on a real-time basis. The scheme is web-monitored. For this, a dedicated 
server is provided for monitoring water levels in 18 numbers of service tanks, pressure, flow, 
residual chlorine. This data analytic work is being carried out under the guidance of National 
Informatics Centre (NIC) Bhubaneswar. The salient features of the scheme are as follows:  

1) GIS mapping and hydraulic modelling was done. 
2) GIS based consumer survey was done.  
3) Infrastructure for 100% coverage of water supply was implemented under AMRUT. 
4) 19 DMAs were created each with about 2000 connections. 
5) Flow control valves (FCV)s, pressure reducing valves (PRVs), bulk and household 

meters were installed for all DMAs by investing about Rs. 32 Crores (per capita cost of 
Rs.1350). Total investment under JNNURM and AMRUT was about Rs.178 Crores. 
Overall per capita cost is Rs.7000. 

6) Woman self-assistance group, called “Jalsathi”, have been engaged in billing and 
revenue collection and also in identifying illegal connections. They could achieve 90% 
collection efficiency and helped in eliminating illegal connections. 
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7) Per capita water supply reduced to 130 LPCD. Previously, the per capita water supply 
was ranging from 50 to 350 LPCD with a large inequity. 

8) NRW reduced from 54% to 15%. 
9) 100% metering achieved. The cost of house service and meters (up to meters) was 

borne by WATCO. In the new connections, saddle sets with compressor fittings were 
provided to prevent leakages. Due to this, water leakage came down drastically. 

10) All the household sumps are being delinked gradually as water is reaching up to 3rd 
floor. Water is directly reaching from pipeline to overhead tanks and taps. 

11) Sumps are permitted for the residential and commercial building having more than 
three storeys. 

12) No additional water source is required for 24×7 water supply. 
 

3. Brief of Project 

After successful running of 24×7 in pilot zones for about a year, especially supply to slum/low-
income group areas, the scheme was scaled to the entire Puri city, covering a population of 
2.4 lakhs and having 32,300 house connections spread in 32 wards and 64 slum areas. All 
these are spread over an area of 16.84 sq. km. Added to this, Puri being a very important 
pilgrimage centre, on an average about 50,000 pilgrims visit the city every day. This world-
famous pilgrimage city has been visited by nearly two crore people annually adding to the 
challenge of supplying drinking water to this large population. 

Key Information of Puri city is as follows: 
1) Population: 2.5 Lakh (approx.)  
2) Source: River Bhargavi  
3) Slum population: 66,000 with 471 connections 
4) No. of households: 32,017  
5) WTP: 42 MLD  
6) Total water demand: 38 MLD  
7) No. of GSRs: 5  
8) No. of ESRs: 19  
9) No. of water testing laboratory: 1 
10) OZs: 19  
11) No. of DMAs: 19 Nos, one per OZ with 1000 to 2000 connections 
12) Length of water distribution pipelines: 275 km 
13) Clear water rising main: 46 km 
14) Raw water rising main: 800 metre  

 
4. Distribution System 

There are 19 DMAs in Puri city. The jurisdiction of each ESR has been considered as the area 
of the DMA. One service tank is shown in Figure 1. Outlet arrangement of ESR is shown in 
Figure 2. It is to be noted that on outlet, isolation valve followed by the bulk meter and then 
flow control valve (FCV) have been installed. 

In Puri, each tank has one OZ, which itself acts as one DMA. There are 19 tanks and 19 DMAs 
in the entire city. Peak factor of 2.5 has been considered in the design of distribution system. 
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Figure 2: Graph of Cumulative Inflow and Cumulative Outflow with time 

 

Capacity: For the assumed initial water elevation of 1.35 m, it is observed that the values of 
cumulative inflow are more than those of the cumulative outflow till eight hours and their 
difference is maximum at five hours (Figure 2). This means the surplus water is maximum at 
five hours. It can also be seen that reservoir will be full when the surplus is maximum and it 
will be empty when the deficit is maximum, which is at 22 hours.   
 

The values of cumulative outflow are more than cumulative inflow from eight hours to 12 hours. 
This means that the water levels in the tank are decreasing. It may also be observed that the 
values of cumulative inflow are more than cumulative outflow from 12 hours till 18 hours, which 
means that the water level in the tank are increasing. Beyond 18 hours, cumulative outflow is 
more than that of the cumulative inflow. 
 

Thus, for balancing the variation in the water levels (decreasing/ increasing), some buffer 
capacity should be provided which is given by, 

Capacity of tank = Maximum surplus storage + Maximum deficit    (Eq. 1) 

The maximum surplus from Col 7 of Table1 = 279.5 and maximum deficit = 148.5 m3. Hence,  

 Capacity of tank = 279.5 + 148.5 = 428 m3. 

For 24×7 water supply, the service reservoir should neither get empty nor overflow. This is 
achieved by properly maintaining initial water level in the tank, which is given by, 

   (Eq. 2) 

In above case, maximum deficit = 148.5 (Col 7 of Table 1), hence, 

Maximum deficit volumeInitial water level in the tank = 
Area of cross section
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. Hence, assumption of  

initial water level of 101.35 is in order. 

Capacity as per demand/3 Rule: 

Demand = 2 MLD, hence the capacity = 2*1000/3 = 666.67, say 667 m3 

Though the capacity computed by the mass balance is 428 m3, the capacity by the demand/3 
rule is 667   m3. Hence, the capacity to be adopted is 667 m3. 
 

 

Example2: Check extent of the pipe network of the existing service reservoir whose capacity 
is 1 ML. The pipe network of the existing tank is shown in Figure 3.  

Solution:  

  

Figure 3: Existing ESR of 1 ML capacity and 
its OZ 

Figure 4: Curtailed network of the existing 
ESR of 1 ML capacity, with modified OZ 

 

From Figure 3, it is observed that the demand of all the nodes of the existing tank is 3.7 MLD. 
If the network is allowed to be served by the existing tank, then the required capacity of the 
tank would be 3.7/3, i.e., 1.23 ML and the tank will get empty. This can be avoided by making 
retrofitting of the original network and some part of the network should be removed as shown 
in Figure 4. The removed part of this existing tank shall be then attached with the adjoining 
OZ of another tank. 

In some of the cases, due to lesser supply hours (due to non-availability of electricity), the 
required capacity of the existing tank shall be computed using mass balance method and it 
might be larger than 33%. In such situation, the extent of the network shall be suitably 
curtailed/adjusted. In any case, demand of all nodes serving existing tank shall not exceed 
three times capacity of tank. 

1 31 1 35148.5Initial water level in the tank = . ,Say .  m
0.7854(12*12)

=


