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1.1. What are DMAs? 

Traditionally water utiities designed their water networks as large interconnected and often looped 

systems. This design gave the system the greatest number of options for water flow and provided the 

utility with robust operational options. 

Over time it was found that, with the flexibility of the interconnected system, there were issues in 

working out where the water was flowing in the network and this lead to challenges such as identifying 

which treatment plants were providing water to which customers and minimising unaccounted for 

water. 

It became important to begin to introduce some more pro-active non-revenue water (NRW) 

management techniques to complement the more reactionary passive NRW management techniques 

(such as repair following reporting of the leaks). Active NRW Management was introduced where staff 

were deployed to identify the sources of unaccounted for water such as leaks, water theft or errors in 

demand prediction.   

To further help the utility understand where the water was flowing in the network and how to prioritize 

their active NRW management, DMAs were often introduced to the water networks. 

DMAs are discrete isolated parts of a water network with all of the inputs from mains, and optionally 

outputs to other parts of the system, measured using bulk meters. There are several common DMA 

topologies; 

Single inlet DMA 

Where there is only one inlet meter into a DMA. This is preferable where possible as it minimises errors 

in metering and provides greatest clarity to the utility. 

Multiple inlet DMA 

Where for pressure or system redundancy purposes it is not possible to have single meters, multiple 

inlet meters may be used to feed a DMA. 

Cascading DMA 

Sometimes due to topology of the network a DMA or multiple DMAs may be fed by other DMAs through 

meters. In this situation the flow into the downstream DMA is subtracted from the flow into the 

upstream DMA for water balance purposes. 

Pressure Reduced DMA 

Where excessive pressures are present in a DMA a PRV can be introduced to reduce the pressure in the 

isolated DMA to reduce leaks and bursts. 

Introducing District Metered 
Areas (DMAs) 
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1.2. Purpose of DMAs 

It is important to determine the objective of the creation of DMAs and ensure that everyone has the 

same expectations of the exercise.  This is because the process necessarily includes making decisions 

that trade-off between, and prioritisation of, objectives. 

DMAs are usually designed to take into account several objectives, but these objectives at times have to 

be traded off in a final design. Some example objectives are; 

 Minimise new meter and augmentation costs 

 Minimise changes to current system operations 

 Optimise size of DMAs 

 Maximise system operation flexibility 

 Optimise pressure management 

 Minimise water quality issues 

 Minimise number of meters into DMAs 

 Minimise cascading DMAs 

A range of stakeholders typically have responsibility for these objectives and should be allowed an input 

into the decision making process.  The stakeholders commonly include; 

 Operators and Network Managers 

 Hydraulic Modellers 

 Capital maintenance and asset managers  
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 Upper management 

One of the most common reasons utilities and network managers introduce DMAs is to reduce non-

revenue water, either by reducing uncertainty about consumption to reduce apparent losses or real 

losses (see IWA Water Balance). 

IWA Water Balance 

System 

input 

volume 

Authorised 

consumption 

Billed authorised 

consumption 

Billed metered consumption 

Revenue water 

Billed unmetered consumption 

Unbilled 

authorised 

consumption 

Unbilled metered consumption 

Non-revenue 

water (NRW) 

Unbilled unmetered consumption 

Water losses 

Apparent losses 

Unauthorised consumption 

Customer metering inaccuracies 

Real losses 

Leakage on transmission and 

distribution mains 

Leakage and overflows at utility’s 

storage tanks 

Leakage on service connections up to a 

point of customer metering 

1.3. Steps to Install DMAs 

1.3.1. Liaise with internal stakeholders 

It is important to allow stakeholders to consider the purpose of the DMA creation exercise, and allow 

them to confirm that the process will assist them to deliver their objectives.  Engagement can be in any 

form that is typical for the utility, but must ensure that the exercise is well thought through, and will be 

well executed.  Illustrating that effective and efficient delivery of essential water services will be 

supported by the reconfiguration of the network is an essential and primary goal in these interactions 

with stakeholders. 

1.3.2. Review Data 

Every water utility has different qualities and quantities of the key data required to construct DMAs.  

Reviewing this data is a great way to test the quality and utility of the data, and update/repair it where 

required. The data commonly used is; 

 GIS (notably all valve locations) 

 Valve data 

 Hydraulic Models 

 Network maps 

 Customer information (especially key customers) 
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 Potentially Digital terrain maps 

 Existing DMA Maps (if they exist) 

1.3.3. Preliminary analysis of DMA boundaries 

Updated hydraulic models should be used to propose initial changes required to introduce DMAs. The 

steps required are; 

 Upgrade hydraulic models (if necessary); 

 Update layouts 

 Calibrate 

 Carry out hydraulic modelling to propose; 

 DMA boundaries 

 New meter locations 

 Any other new assets (connections, dosing, washouts etc) 

 Any new operating rules 

1.3.4. Review proposed boundaries and meter locations with stakeholders 

The feedback from operators, network monitoring staff and engineering staff will provide important 

information about the detailed operations of the system and the proposed changes required to 

introduce DMAs. 

This could include investigating in the field a sample of the valve locations to gain confidence of the 

ability to locate and operate the valves. If too high a proportion of the valves are inoperable or unable to 

be located (more common in older or less maintained systems) then a valve turning program may need 

to be initiated.  

1.3.5. Revise to include any new information from feedback 

Revise proposed DMAs in the hydraulic model to check for pressure changes, flow increases or reversals 

and water quality issues.  This will help validate revised boundary, meter, valve closure and washout 

locations.  

1.3.6. Begin to work with operations staff to close appropriate valves  

The actual field work should begin with the establishment of one or two DMAs initially, and then 

undertake metering to confirm correct operation before continuing to roll out other proposed DMAs. If 

the first DMAs have issues in implementation the process may need to be paused while additional 

investigative work is carried out to determine any unexplained differences between the hydraulic model 

and the resultant performance of the water network. 

1.3.7. Monitoring of meter readings 

Once the DMA is established, telemetry data needs to be effectively managed and monitored along with 

other SCADA e.g. pressure, water quality and energy to determine where the likely leaks and other 

significant events are in the system. An integrated solution to this is highly beneficial and there are 
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several good candidate softwares on the market to learn the system demands and determine when the 

system falls outside of the desired performance range.  

1.4. Common Pitfalls of DMA Introduction 

The introduction of DMAs can potentially (incorrectly) be seen as simply adopting a different network 

operating topology for a water network.  The successful implementation is at least as much about data, 

system review and change management as it is about network topology. 

For instance, if the operations team are not properly engaged with the process, common pitfalls include; 

 The DMA design process is excessively iterative because they cannot be implemented owing to real 

world considerations of the network being overlooked (often already known by operators)  

 After installation, boundary valves being reopened during operations and DMA integrity is lost 

 Flexibility in the system is not properly considered. 

Consequently, it is strongly encouraged that a water utility spend time and effort to design its DMA 

creation process and include steps to manage stakeholders, manage change, and ensure that the data 

being collected through the reconfigured system can be captured, analysed, and used effectively to 

identify undesired network performance. 

1.5. How to get started? 

Complete two critical preliminary steps: 

 Spend time to understand why your utility needs to establish or modify DMAs.  How will a revised 

network structure benefit this objective?   

 Engage with key stakeholders in your business to communicate the purpose of the change and 

understand the implications of a change.   

If, after completing these steps, it’s clear that new DMAs can and should be established, follow the 

workflow outlined in this paper to guide your review process. 

Throughout any stages in this process, Inside Infrastructure can work with you and your utility to 

achieve your desired outcomes and help you move forward in creating a "smarter" water network. 
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