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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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Annexure 6.3: Optimisation of Gravity Transmission Main 

One complete gravity water supply scheme of a city is considered for the sake of illustration.  

 
 

The source of water is located at a higher level and after treatment water is stored in MBR 
from where it can be supplied by gravity to all the city reservoirs. The LSL of MBR is 40.48 m. 
MBR is supplying water to seven reservoirs labelled as 2 to 8. Other intermediate junctions 
are labelled from 9 to 14. The FSLs of reservoirs and ground elevation at junction nodes are 
given in Table 1. Nodal demands are also given in 1. These demands are increased by a 
factor of 1.058 to include the minor losses. Pipes are labelled 1 to 13 and their connectivity 
and lengths are given in Table 2. Available pipe sizes in mm and their unit costs in Rs/m length 
are given in Table 3. 

The network is designed using JalTantra, considering the minimum residual head requirement 
of 3 m above the FSL of each reservoir. 
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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-
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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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Annexure 6.3: Optimisation of Gravity Transmission Main 

One complete gravity water supply scheme of a city is considered for the sake of illustration.  

 
 

The source of water is located at a higher level and after treatment water is stored in MBR 
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given in Table 1. Nodal demands are also given in 1. These demands are increased by a 
factor of 1.058 to include the minor losses. Pipes are labelled 1 to 13 and their connectivity 
and lengths are given in Table 2. Available pipe sizes in mm and their unit costs in Rs/m length 
are given in Table 3. 

The network is designed using JalTantra, considering the minimum residual head requirement 
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Table 1: Node Data 

  

Table 2: Pipe Data 

Node ID Elevation, 
m 

Demand, 
L/s Pipe ID Start 

Node 
End 

Node 
Length, 

m 

2 33.85 83.33 1 1 9 2,200 

3 24.8 15.108 2 9 2 208 

4 26 9.528 3 9 10 7,123 

5 26 28.028 4 10 3 660 

6 27.29 11.328 5 10 11 651 

7 26.5 22.44 6 11 4 136 

8 26 44.664 7 11 12 15 

9 7.899   8 12 5 104 

10 11.39   9 12 13 356 

11 7.899   10 13 6 3,348 

12 7.899   11 13 14 1,859 

13 7.816   12 14 7 63 

14 9.966   13 14 8 78 

 

Table 3: Commercial Pipe Data 

  

Table 4: General Data 

Diameter Roughness Cost 
(Rs/m) Network Name MBR 

80  140 750 Organisation Name CPHEEO 

100  140  952 Minimum Node Pressure 3 

150  140  1,383 Default Pipe Roughness 'C' 140 

200   140 1,870 Minimum Head loss per KM 0 

250   140 2,485 Maximum Head loss per KM 500 

300   140 3,106 Maximum Water Speed 2.5 

350   140 3,919 Number of Supply Hours 24 

400   140 4,558 Source Node ID 1 

450   140 5,560 Source Elevation 40.48 

500  140  6,405 Source Head 40.48 

600   140 8,175     

700  140 10,370     
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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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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 
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Table 5: NODE OUTPUT 

Node ID Demand 
(L/s) Elevation (m) Head (m) Pressure (m) Min. 

Pressure (m) 

2 69.44 33.85 36.85 3 3 

3 12.59 24.8 27.8 3 3 

4 7.94 26 29 3 3 

5 23.36 26 29 3 3 

6 9.44 27.29 30.29 3 3 

7 18.7 26.5 29.5 3 3 

8 37.22 26 29 3 3 

9 0 7.9 39.23 31.33 3 

10 0 11.39 32.71 21.32 3 

11 0 7.9 32.23 24.33 3 

12 0 7.9 32.22 24.32 3 

13 0 7.82 32 24.18 3 

14 0 9.97 29.54 19.57 3 
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d
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1
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P
u

ri C
ity

 2
4
×

7
 W

a
te

r s
u

p
p
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 u

n
d

e
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F
T

 M
is

s
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n
 

The w
ater supply infrastructure in P

uri w
as m

ainly augm
ented under JN

N
U

R
M

 and A
M

R
U

T 
schem

es until 2019. The w
ater w

as supplied from
 ground w

ater sources on interm
ittent basis. 

U
nder the D

FT M
ission, com

prehensive assessm
ent of infrastructure gap w

as carried out and 
zone w

ise D
P

R
s w

ere prepared for conversion of interm
ittent w

ater supply into continuous 
w

ater supply and m
igration to surface w

ater source (B
hargavi R

iver) follow
ed by execution of 

w
ork and installation of household connections and m

eters. 

1
. 

P
o

lic
y
 In

te
rv

e
n

tio
n

s
 

P
uri enabled policy interventions w

hich are as follow
s: 

1) 
R

ight to w
ater 

2) 
E

xecution of connection by P
H

E
O

/W
A

TC
O

 as public w
orks 

3) 
H

ousehold need not bother to obtain road cutting perm
ission for connection  

4) 
E

asy instalm
ent on connection charges 

5) 
E

xplicit com
ponent of com

m
unity participation now

 100%
 coverage  

The adm
inistration has relaxed house connection norm

s for the poor w
hich are as below

: 

• 
W

ater connection w
ith indem

nity bond 
• 

W
aiver of connection fee 

• 
P

roviding house connection w
ith tw

o taps at G
ovt. cost under A

M
R

U
T for the slum

s 
• 

C
overing all uncovered slum

s under A
M

R
U

T and now
 under S

tate P
lan 

• 
S

hift from
 hand pum

p, tube w
ells to P

iped W
ater S

upply - equity in w
ater distribution. 

 
2
. 

T
h

e
 P

ro
je

c
t  

The schem
e is executed by the W

ater C
orporation of O

disha (W
A

TC
O

). The schem
e is 

designed for a m
inim

um
 average residual nodal pressure of 14 m

 and a residual chlorine of 
0.2 m

g/L. A
ll zonal reservoirs have been integrated w

ith W
TP

. Flow
, pressure, and w

ater 
quality is m

onitored on a real-tim
e basis. The schem

e is w
eb-m

onitored. For this, a dedicated 
server is provided for m

onitoring w
ater levels in 18 num

bers of service tanks, pressure, flow
, 

residual chlorine. This data analytic w
ork is being carried out under the guidance of N

ational 
Inform

atics C
entre (N

IC
) B

hubanesw
ar. The salient features of the schem

e are as follow
s:  

1) 
G

IS
 m

apping and hydraulic m
odelling w

as done. 
2) 

G
IS

 based consum
er survey w

as done.  
3) 

Infrastructure for 100%
 coverage of w

ater supply w
as im

plem
ented under A

M
R

U
T. 

4) 
19 D

M
A

s w
ere created each w

ith about 2000 connections. 
5) 

Flow
 control valves (FC

V
)s, pressure reducing valves (P

R
V

s), bulk and household 
m

eters w
ere installed for all D

M
A

s by investing about R
s. 32 C

rores (per capita cost of 
R

s.1350). Total investm
ent under JN

N
U

R
M

 and A
M

R
U

T w
as about R

s.178 C
rores. 

O
verall per capita cost is R

s.7000. 
6) 

W
om

an 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 elim

inating illegal connections. 
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 7) 

P
er capita w

ater supply reduced to 130 LP
C

D
. P

reviously, the per capita w
ater supply 

w
as ranging from

 50 to 350 LP
C

D
 w

ith a large inequity. 
8) 

N
R

W
 reduced from

 54%
 to 15%

. 
9) 

100%
 m

etering achieved. The cost of house service and m
eters (up to m

eters) w
as 

borne by W
A

TC
O

. In the new
 connections, saddle sets w

ith com
pressor fittings w

ere 
provided to prevent leakages. D

ue to this, w
ater leakage cam

e dow
n drastically. 

10) A
ll the h

o
u

s
e
h

o
ld

 s
u

m
p

s
 a

re
 b

e
in

g
 d

e
lin

k
e
d gradually as w

ater is reaching up to 3rd 
floor. W

ater is directly reaching from
 pipeline to overhead tanks and taps. 

11) S
um

ps are perm
itted for the residential and com

m
ercial building having m

ore than 
three storeys. 

12) N
o additional w

ater source is required for 24×7 w
ater supply. 

 
3
. 

B
rie

f o
f P

ro
je

c
t 

A
fter successful running of 24×7 in pilot zones for about a year, especially supply to slum

/low
-

incom
e group areas, the schem

e w
as scaled to the entire P

uri city, covering a population of 
2.4 lakhs and having 32,300 house connections spread in 32 w

ards and 64 slum
 areas. A

ll 
these are spread over an area of 16.84 sq. km

. A
dded to this, P

uri being a very im
portant 

pilgrim
age centre, on an average about 50,000 pilgrim

s visit the city every day. This w
orld-

fam
ous pilgrim

age city has been visited by nearly tw
o crore people annually adding to the 

challenge of supplying drinking w
ater to this large population. 

K
ey Inform

ation of P
uri city is as follow

s: 
1) 

P
opulation: 2.5 Lakh (approx.)  

2) 
S

ource: R
iver B

hargavi  
3) 

S
lum

 population: 66,000 w
ith 471 connections 

4) 
N

o. of households: 32,017  
5) 

W
TP

: 42 M
LD

  
6) 

Total w
ater dem

and: 38 M
LD

  
7) 

N
o. of G

S
R

s: 5  
8) 

N
o. of E

S
R

s: 19  
9) 

N
o. of w

ater testing laboratory: 1 
10) 

O
Zs: 19  

11) 
N

o. of D
M

A
s: 19 N

os, one per O
Z w

ith 1000 to 2000 connections 
12) 

Length of w
ater distribution pipelines: 275 km

 
13) 

C
lear w

ater rising m
ain: 46 km

 
14) 

R
aw

 w
ater rising m

ain: 800 m
etre  

 
4
. 

D
is

trib
u

tio
n

 S
y
s
te

m
 

There are 19 D
M

A
s in P

uri city. The jurisdiction of each E
S

R
 has been considered as the area 

of the D
M

A
. O

ne service tank is show
n in Figure 1. O

utlet arrangem
ent of E

S
R

 is show
n in 

Figure 2. It is to be noted that on outlet, isolation valve follow
ed by the bulk m

eter and then 
flow

 control valve (FC
V

) have been installed. 

In P
uri, each tank has one O

Z, w
hich itself acts as one D

M
A

. There are 19 tanks and 19 D
M

A
s 

in the entire city. P
eak factor of 2.5 has been considered in the design of distribution system

. 
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Table 5: N
O

D
E O

U
TPU

T 

N
ode ID

 
D

em
and 

(L/s) 
Elevation (m

) 
H

ead (m
) 

Pressure (m
) 

M
in. 

Pressure (m
) 

2 
69.44 

33.85 
36.85 

3 
3 

3 
12.59 

24.8 
27.8 

3 
3 

4 
7.94 

26 
29 

3 
3 

5 
23.36 

26 
29 

3 
3 

6 
9.44 

27.29 
30.29 

3 
3 

7 
18.7 

26.5 
29.5 

3 
3 

8 
37.22 

26 
29 

3 
3 

9 
0 

7.9 
39.23 

31.33 
3 

10 
0 

11.39 
32.71 

21.32 
3 

11 
0 

7.9 
32.23 

24.33 
3 

12 
0 

7.9 
32.22 

24.32 
3 

13 
0 

7.82 
32 

24.18 
3 

14 
0 

9.97 
29.54 

19.57 
3 

 

 
 

Part A- Engineering Annexures

Part A- Engineering  Annexures 

919 
 

13. Status of 24x7 Water Supply Projects in India 

 

S. 

No

. 

Nam

e of 

the 
city 

Name 

of the 

state 

Name of 

the water 

supply 
project 

Total 

popula

tion 

Popula

tion of 

the 
project 

area 

Tot

al 

Are
a  

Area 

cover

age 
under 

24×7 
water 

suppl

y  

Status of the 

project 

(Commission
ed/Ongoing/

DPR 
approved) 

Project 

implemen

tation 
period 

Cost of 

augmen

tation 
of 

source 
(Rs.) 

Total 

Projec

t cost 
(Rs.) 

Total 

length 

of pipes 

% of 

replacem

ent of 
pipes 

% of 

repla

ceme
nt of 

HSC 

Per 

capita 

cost 
(Rs.) 

1 Alnav
ar 

Karnata
ka 

 Providing 
Water 
Supply 
Scheme 
to Alnavar 
Town with 
Kaali 
River as 
source. 

Alnavar 
town-
23,078 
and 14 
Enroute 
villages 
- 
21,570 
Total = 
44,648 
for the 
prospe
ctive 
year 
2045 

 21,480 
(Presen
t 
Populat
ion) 

10.
59 
sq. 
km 
 

 10.59 
sq. km 

Commissione
d on 
30.06.2022 

 2 years  Rs. 
4190.00 
lakhs 
(Kaali 
River 
source 
is 
located 
at 35Km 
away) 

Rs. 
6100.0
0 
lakhs 

 RW & 
TW 
rising 
mains - 
35.0 Km 
Distributi
on 
network 
- 57.0 
Total = 
92.0 Km 

 100%  100
% 

 Rs. 
13,662/
- 
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Table 6: PIPE OUTPUT 

Pipe 
ID 

Start 
Node 

End 
Node 

Length 
(m) 

Flow 
(LPS) 

Speed 
(m/s) 

Diameter 
(mm) 

Roughness 
'C' 

Head loss 
(m) 

Head loss 
(m/KM) Cost (Rs) 

      m L/s m/s mm   m m/Km Rs. 

1 1 9 13 178.69 0.91 500 140 0.018 1.364 85,570 

  1 9 2,187 178.69 0.632 600 140 1.227 0.561 1,78,75,783 

2 9 2 69 69.44 2.21 200 140 1.419 20.539 1,29,172 

  9 2 139 69.44 1.415 250 140 0.963 6.928 3,45,227 

3 9 10 7,123 109.25 0.687 450 140 6.526 0.916 3,96,03,880 

4 10 3 118 12.59 1.603 100 140 2.992 25.421 1,12,053 

  10 3 542 12.59 0.712 150 140 1.914 3.529 7,49,997 

5 10 11 651 96.66 0.608 450 140 0.475 0.73 36,19,560 

6 11 4 83 7.94 1.58 80 140 2.653 32.089 62,012 

  11 4 53 7.94 1.011 100 140 0.577 10.825 50,759 

7 11 12 15 88.72 0.558 450 140 0.009 0.623 83,400 

8 12 5 30 23.36 2.974 100 140 2.401 79.865 28,625 

  12 5 74 23.36 1.322 150 140 0.82 11.086 1,02,248 

9 12 13 356 65.36 0.52 400 140 0.224 0.628 16,22,648 

10 13 6 3,348 9.44 0.3 200 140 1.707 0.51 62,60,760 

11 13 14 777 55.92 0.791 300 140 1.484 1.909 24,14,860 

  13 14 1,082 55.92 0.581 350 140 0.975 0.901 42,38,468 
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Table 6: PIPE OUTPUT 

Pipe 
ID 

Start 
Node 

End 
Node 

Length 
(m) 

Flow 
(LPS) 

Speed 
(m/s) 

Diameter 
(mm) 

Roughness 
'C' 

Head loss 
(m) 

Head loss 
(m/KM) Cost (Rs) 

      m L/s m/s mm   m m/Km Rs. 

1 1 9 13 178.69 0.91 500 140 0.018 1.364 85,570 

  1 9 2,187 178.69 0.632 600 140 1.227 0.561 1,78,75,783 

2 9 2 69 69.44 2.21 200 140 1.419 20.539 1,29,172 

  9 2 139 69.44 1.415 250 140 0.963 6.928 3,45,227 

3 9 10 7,123 109.25 0.687 450 140 6.526 0.916 3,96,03,880 

4 10 3 118 12.59 1.603 100 140 2.992 25.421 1,12,053 

  10 3 542 12.59 0.712 150 140 1.914 3.529 7,49,997 

5 10 11 651 96.66 0.608 450 140 0.475 0.73 36,19,560 

6 11 4 83 7.94 1.58 80 140 2.653 32.089 62,012 

  11 4 53 7.94 1.011 100 140 0.577 10.825 50,759 

7 11 12 15 88.72 0.558 450 140 0.009 0.623 83,400 

8 12 5 30 23.36 2.974 100 140 2.401 79.865 28,625 

  12 5 74 23.36 1.322 150 140 0.82 11.086 1,02,248 

9 12 13 356 65.36 0.52 400 140 0.224 0.628 16,22,648 

10 13 6 3,348 9.44 0.3 200 140 1.707 0.51 62,60,760 

11 13 14 777 55.92 0.791 300 140 1.484 1.909 24,14,860 

  13 14 1,082 55.92 0.581 350 140 0.975 0.901 42,38,468 
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Table 6: PIPE OUTPUT 

Pipe 
ID 

Start 
Node 

End 
Node 

Length 
(m) 

Flow 
(LPS) 

Speed 
(m/s) 

Diameter 
(mm) 

Roughness 
'C' 

Head loss 
(m) 

Head loss 
(m/KM) Cost (Rs) 

      m L/s m/s mm   m m/Km Rs. 

12 14 7 63 18.7 0.381 250 140 0.038 0.61 1,56,555 

13 14 8 2 37.22 2.106 150 140 0.045 26.27 2,352 

  14 8 76 37.22 1.185 200 140 0.494 6.471 1,42,680 
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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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Table 7: COST RESULTS 

Diameter Length Cost Cumulative Cost 

80 83 62,012 62,012 

100 201 1,91,437 2,53,448 

150 618 8,54,596 11,08,044 

200 3,493 65,32,612 76,40,656 

250 202 5,01,782 81,42,438 

300 777 24,14,860 1,05,57,298 

350 1,082 42,38,468 1,47,95,766 

400 356 16,22,648 1,64,18,414 

450 7,789 4,33,06,840 5,97,25,254 

500 13 85,570 5,98,10,824 

600 2,187 1,78,75,783 7,76,86,607 

Total 16,801 7,76,86,607 

Remarks 

1. Some of the links as shown in pipe data (Table 6) are of two sizes. For example, pipe 
1 of 2,200 m in length is split into two sizes of 600 mm and 500 mm having a length of 
2,187 m and 13 m, respectively.  

2. Small lengths of split sizes like 13 m in link 1 of 500 mm can be changed to a higher 
size to avoid a reducer. This will, however, result in the excess head at one or more 
reservoirs which will then be required to be dissipated by providing head-dissipating 
devices.  

3. Incidentally, dropping 500 mm size, will not require any procurement of that size as 
can be seen from Table 6.3.7.


