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Abstract.Water distribution analysis and design is one of the challenging aspects in civil 

engineering which involves looping system of water distribution with extreme level of bursting 

pressure like lower than the atmosphere or much heavier pressure beyond the surge level due to 

differential elevations. The two major constraints that directly involved in major distributions are 

effective diameter of the pipe and permissible level of pressure at each nodal links/demand points. 

The paper deals with the planning of water distribution network through combined gravity and 

pumping looping system of network and satisfies the overall demand at each nodal point in and 

around the study area. The study area chosen is Pattanam rural area of Coimbatore district, Tamil 

Nadu. The population of the study area is 10,020. The present scenario in the study area is the 

presence of 9 overhead water tanks with average capacity of 40,000 litres. The feasibility of 

integrating the main supply with a single tank for the study area is checked. With the data obtained 

from field survey and data collection, a spatially bound model is created using ArcView GIS 

software. The output of ArcView model is then interchanged to EPANET input file with the help of 

interchange tool. This model is then imported in EPANET software. Keeping the flow and demand 

as a major factor and optimum diameter and pressure as constraints, a network is generated in 

EPANET software package. The output model from EPANET is checked for accuracy with manual 

calculation that is carried out using Hazen-William’s chart as well as with the field scenario. An 

integrated water distribution network model is thus suggested for the study area. The various tanks 

in the study area account for more head loss as well as more maintenance as many of the tanks are 

located to serve undeserved areas. Thus, a new tank location is identified foreseeing the further 

population expansion of the study area. The existing pipe line is maintained the same to the 

maximum extent except for some increase in diameter of pipes in the main line. The further scope of 

the project is the model creation and spatial analysis using GIS and water distribution system 

modelling packages integrating with GPS for more simplified and cost effective surveying, 

modeling as well as maintenance of the water distribution network system. 
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1   Introduction 

1.1. Water Distribution Network 

Water distribution network analysis is important to supply water to all the service areas without 

interruption. GIS is highly useful to capture the spatial aspects of the water distribution network. It 

consists of valves, pipes and related components. GIS shall be integrated with EPANET software for 

effective analysis  

 

1.2 Scope 
The present scope of the project is to develop a “Water Distribution Network” (WDN) for Pattanam 

rural area of Coimbatore District” by keeping major constraints as optimum diameter and pressure at 

each node of the distribution network. A new WDN is to be proposed based on the gravity flow which 

will be controlled through elevated water tanks along with distribution system to all demand zones in 

and around the study area (PATTANAM rural area) with average consumable by the individual users.  

This paper finds its scope as 

Increase in need to replace the traditional methods with accurate, speedy and computer based 

software. 

GIS is highly effective in analysing water distribution network alongwith EPANET software. It is 

easy to update and carry out the analysis in a computerised environment. 
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1.3 Objective 

• To Collect the data (plan layout, topographical study) pertaining to the water distribution network 

model development 

• To arrive an optimum network model and evaluate the major two constrains (Effective Diameter 

and Permissible Pressure) 

• To assess the performance of the drinking water distribution system network in Pattanam rural area. 

• To address any improvements required to the existing Water Distribution Network. 

2. Study Area 

Pattanam is a village in Sulur Taluk in Coimbatore District of Tamil Nadu. It is located 9Kms 

towards East from District Head Quarters Coimbatore and 13 Km from Sulur. The study area is along 

the border of the Coimbatore District and Tiruppur District. Panchayat headquarters for Pattanam village 

is at Pattanam. 

Pattanam village has a population of 10020 with area of 11.85 square kilometers with 12 wards. The 

present water distribution network consists of 22 bore-wells, 8 open wells, 2-handpumps, 9 overhead 

tanks and 8 ground level reservoirs. The main source of water supply to the study area is from 

Athikadavu and in minor scale from Noyyalriver. 

The 9 tanks located in the study area are identified to serve most of undeserved area and the tanks 

are located at closer to each other. The existing tanks serves some of the deserved areas, the head loss 

and maintenance involved in these tanks can be overcome by replacing a single tank over these 9 tanks. 

Figure 1 shows the digitized boundary of Pattanam Village. 

 

 
Figure 1: Digitized Pattanam village boundary 

3. ArcView 

3.1 GIS application for water distribution systems 
GIS is useful to carry out hydraulic modeling, skeletonisation of water distribution network model, 

synchronize the model with EPANET, Run he model and read the output of the model 

 

3.1 ArcView 
The elevation, latitude and longitude details were given as input data in ArcView. These details 

were collected using GPS in the field. Based on these details a network was created with respect to the 

existing network in the area. 

The steps followed to create a network model are as follows: 

Step 1: Water Distribution model creation using polyline theme. Refer figure 2 

Step 2: Geo-referencing Network model created. Refer figure 3. 

 



Figure 2: Network model creation using ArcView 

 



Figure 3: Geo-referenced Network model 

4 ArcView TO EPANET Interchange 

EPANET provides the capability for input, run he model and create simulations. One 

shall create the water distribution model in ArcView and the model shall be exported to 

EPANET
 [12] 

5 EPANET 

EPANET was developed by US Environmental Agency. The model consist of pipes, 

pumps, valves, nodes, reservoirs and tanks. It is possible to find the concentration of water in 

pipes, water age, source tracing, velocity of water.  

In this paper, the work of model creation in EPANET has been simplified with the 

help of ArcView software. The output file after interchange is directly loaded in EPANET 

software 

 After importing file from ArcView assign the demand, elevation and diameter details 

and run the network for analysis. Figure 4 shows the EPANET output model with flow and 

demand details. 



 

 

 

 

 
Figure 4: EPANET output model 

6 Manual calculations 

Depending upon various factors such as relative levels of the different zones of the city, 

the layout of the roads etc., the type of distribution network is to be adopted. Considering the 

irregularity in expansion of the study area and the absence of planned full-fledged road 

network, dead end system is adopted. 

 The main object of distribution system is to develop adequate water pressure at 

various points of the consumer’s taps. Depending upon the level of the source of water, 



 

 

 

 

topography of the area water may be forced into the distribution system by gravitational, 

pumping or combined systems. The system adopted in this case is combined gravity and 

pumping system in which water is pumped from the source to the over-head tank using 

pumping system and then from the over-head tank to the consumers by the mere action of 

gravity. 

 Even though the distribution system in Indian cities take maximum pressure head of 

hardly 8-15m[11], Clause 4.13.1 of SP:35(S&T)-1987[13] suggests pressure head between 3m 

and 10m for domestic meters. The study area mostly comprises of single storey building the 

minimum head adopted is 6m. Since the design of pipe diameter involves various trial, Hazen-

William’s Chart is used in the design of pipe diameters.
 [11] 

Table 1 shows the manual calculation carried out using Hazen-Williams chart. 

Table 1 Manual calculation 
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7 Field check 

The result obtained was checked in field with the pressure gauge at two different points in 

the study area. 

 
Pressure reading: (3x2.5) =7.5 

Figure 5: Pressure gauge reading at start node of the street 

 



 

 

 

 

 
Pressure reading: (7x2.5) =17.5 

Figure 6: Pressure gauge reading at end node of the street 

 

Table 2 Pressure gauge reading check 

 

PRESSURE CHECK 

Pressure 

at start node 

of the street 

Pressure at  

end node of 
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(
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17.5 7.5 1

0 

7.

03 

8 Result and Discussions 

The output from EPANET model is taken in graph and table formats and the parameters 

are checked with the manual as well as field values. It is found that the values are in 

agreement with each other. But if the results were contradicting then the diameter of the pipes 

must have varied and the analysis had to be carried out. 

9 Conclusion 

The following inferences are made from analysis: 

• ArcView GIS 3.1 provides Geo-referenced network model which can be directly 

interchanged to EPANET input file.  

• This reduces the work of modeling in EPANET and provides more accurate 

georeferenced data along with the pipe length thus making the input process much easier. 

•  To assess the prevailing WDN as well as to establish the designing of a new WDN 

according to the demand and supply prevailing in the study area EPANET was found to 

be effective and also checks with the accuracy of simulated and existing model. 



 

 

 

 

• Analysis of demand and drinking water problem with the collection of preliminary data 

has also been done which clearly shows an additional water supply source to the study 

area. 

• Though the feasibility of increasing the number of tanks and extending the water 

distribution system is present, taking long term benefit to the society as well as reduction 

of maintenance cost for various tanks, a single tank supply system is suggested. 

• The viability of the project in the chosen study area is also checked with the existing 

WDN model. 

• An integrated water distribution network model is thus suggested for the study area.  

• The various tanks in the study area account for more head loss as well as more 

maintenance as many of the tanks are located to serve undeserved areas.  

• Thus, a new tank location is identified foreseeing the further population expansion of the 

study area.  

• The existing pipe line is maintained the same to the maximum extent except for some 

increase in diameter of pipes in the main line.  

Scope for Further Study 

Further suggestions of the betterment of network analysis 

• Additional constraints need to be added based on the direct pumping analysis. 

• Special provisions for surge tanks and others appurtenances will make better water 

distribution network. 

• Combined effect of chlorine and water age is an addition strength analysis for the arrived 

water distribution network. 

• The further scope of the work is the model creation and spatial analysis using GIS and 

water distribution system modelling packages integrating with GPS for more simplified 

and cost effective surveying, modeling as well as maintenance of the water distribution 

network system. 
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