
Outline of an Energy Strategy for a Water Utility 

 [Whilst mainly applicable to the large users of electrical power, such as water companies, 
this methodology can be applied to almost any business.] 

Commencement 

A strategy would normally commence with a Board paper setting out the problem and 
proposed structured solution; it must start with at least one objective e.g.  

• “To reduce the power consumption of the business by 30% over a three year period 
without loss of business” 

• “To reduce the use of electricity by 10% per annum for the next five years without 
affecting service to customers” 

• “To replace imported grid electricity with internally generated power wherever 
economic to do so” 

At this point the board must decide whether their objective is to save power or to minimise 
the costs that they bear. Normally these will coincide but not always. The strategy must 
have designated areas of responsibility and the first would normally be an Energy Manager 
(EM) who may be appointed or employed as a part-time consultant. In a large organisation 
he might require staff, at least during the initial stages. He would normally report to the 
Director of Technical Services or the Director with equivalent responsibilities. Heads of the 
other affected departments are enjoined in the common objectives as they relate to their 
area of the business. 

Overview 

There are six key features in an energy strategy relating to a water utility: 

1. The first basic task is common to any user - good housekeeping; turn off equipment when it 
is not in use and back this up with energy monitors so that staff can see what they are using.  

2. Electrical efficiency includes optimising pump sizes; reducing maximum demand; installing 
inverters and variable speed pump motors.  

3. Pressure control is a major factor. Zoning and use of intermediate storage are key issues. 

 
4. Demand management will reduce the requirement for water production and sewage 

pumping. Leakage control is an integral part of this tactic but usually a separate strategy. 
5. Use of overnight pumping can be very advantageous in certain circumstances especially 

where an appropriate tariff can be negotiated. 
6. Finally, on the administrative side, make sure that all sites are on the best tariff; meters are 

working properly and that the bills are accurate. 
 
In addition to these there may be opportunities to produce power from internal sources. 
Generators can be installed to use leftover head and electricity can be generated from 



sewage sludge gas. In some circumstances it may be cheaper to use a standby generator 
than take power from the grid. Transport also needs to be considered. 

Task 1 – Housekeeping 

Good housekeeping applies to any well run business. It includes mostly commonsense measures 
which we are all aware of, such as: 

• Use of low energy bulbs 

• Better insulation for offices and other buildings which require heating 

• Turning down heating thermostats and turning up cooling thermostats 

• Replacement of electrically inefficient equipment 

• Installation of appropriate doors to keep heat in and/or out 

• Turning lights and equipment off when not required 

These tasks are normally an administrative function under the day-to-day control of the office 
managers with the EM taking a monitoring role. He should set targets and assign responsibilities in 
consultation and by agreement with departmental heads. 

The major improvements in this are will come from the replacement of inefficient equipment, 
training/awareness and simple reminders such as ‘turn off when not in use’. 

Task 2 – Electrical efficiency 

 This is a subject for a specialist electrical engineer but one where there is much to gain, depending 
on the need for pumping. The main consumers of electrical power in water systems are: pumps 
which deliver water and provide head, and air blowers used on wastewater treatment plants. There 
are two areas of consideration and the first of these is in the design of the mechanics whether it be 
the pump impellor of other rotating mechanical plant. The mechanical efficiency of the device is 
normally decided at the design stage by the supplier of the equipment and is, therefore, beyond the 
control of the user. However, the user has the choice, prior to procurement, to include efficiency as 
part of the assessment of whole life costs when projects are appraised. 

Secondly, the efficiency of the motor must be considered. Old inefficient plant must clearly be 
replaced when it reaches the end of its life but efficiency can be improved by retro-fitting inverters 
to existing motors. These effectively convert a fixed speed pump set into a variable speed one with 
ensuing advantages which have to be appraised against the cost of conversion. 

The third strand to this aspect is to consider maximum demand. Whilst domestic tariffs do not use 
this, most industrial tariffs include a hefty charge for a sudden increase in demand. Direct on-line 
pump sets (which do not have special start-up facilities) place a heavier demand than normal when 
starting up and this is penalised through the tariff. The problem may be mitigated through 
retrofitting capacitors which are designed to even out the demand and thus reduce the peak 
demand of the motor. 

A parallel problem is where the size of the equipment is wrong. Oversized pumps are commonly 
installed as design engineers are generally conservative in their estimates of the duty that will be 
required – often due to using an over-long design horizon and hence overestimating the flow in a 



system. Initial savings may also be made in reducing the number of pumps resulting in over sizing 
and hence inefficiency in the use of power. Even in a small pump station three smaller pumps will 
always perform better than two bigger ones. 

This process would normally commence with site surveys to identify electrically driven plant and to 
compile a listing complete with the consumption and power bills over a period of time (in order to 
iron out seasonal variations). The listing should be consistent with the asset management inventory 
in order to enable equipment to be graded and prioritised in the investment program. Examination 
of the list enables the EM to prioritise the plant and identify where measures will give the greatest 
rewards. 

Pressure Control 

Again, this is a matter for a specialist but in the distribution function. Most countries have a 
requirement for the pressure which is to be available to the ‘customer’ and this can vary greatly 
according to the type of development and the nature of the ‘customer’. In the UK, the normal 
pressure requirement is stated to be 10m at the first tap in the property but this cumbersome to 
measure and enforce. Water companies work to 15m at the main in the street which is much easier 
to work with. Where the pressure goes below this, it must be boosted, normally with an on-line 
booster which is controlled by a pressure switch. However, in some countries, the customer may be 
defined as being the fire brigade and the pressure requirement much greater. 

Every country has its own type of development and methods of providing them with water. In 
Mexico City there are a large number of high rise apartment blocks which are served by their own 
break pressure tanks which also provide storage. Water is pumped from these to another (smaller) 
tank on the roof which enables water to gravitate to the individual apartments. Whilst complex, the 
system is robust and enables the distribution mains to be operated at a relatively low head. 

In contrast, most of the old Soviet Block countries employ a system of serving tall apartment blocks 
direct from the main. This requires a very high pressure in the main, hence the prevalence of steel 
pipes and the ensuing problems with corrosion resulting in high losses through leakage. Whilst 
cheaper at the outset, the whole life costs are very high.  

Zoning is essential where the topography is varied and a maximum pressure should be stipulated as 
well as a minimum. Zone boundaries will thus tend to roughly follow contours and should be taken 
into account in system design. The operation of ‘open’ systems must be avoided if pressure control 
is to work. Getting it right is a matter for detailed design taking account of the topography and the 
nature of the buildings being served. 

Demand Management and Leakage Control 

The production of excess water is obviously a major factor in power usage. Controlling demand is 
achieved through a number of ways largely depending on the sophistication of the system and 
customer. In developed countries that do not have universal metering it is influenced (but not 
controlled) through education, exhortation and occasional hosepipe bans. 



Metering is normally considered essential to controlling excessive usage but this, in itself, creates a 
large overhead in capital and associated running costs. Once an area is metered demand can be 
controlled by varying the tariff and there are many examples of this. 

Demand is normally controlled in developing countries by scheduling the hours over which the 
system is pressurised. Whilst this certainly does result in less usage overall, it tends to result in 
higher percentage losses due to wastage and leakage. It also results in the wealthier customers 
installing storage, hence negating the objective. 

Leakage control may be active or passive. The latter simply results in leaks being repaired after they 
are discovered, whereas active control requires specialist teams who search out and repair leaks 
even when they are not apparent at the surface. Leakage control will normally be covered by a 
parallel strategy and hence does not form a direct component of energy management. 

Scheduled/Overnight Pumping 

The use of scheduled pumping to storage will generally result in lower bills especially if 
advantageous tariffs can be negotiated. This tends to apply more to the supply function especially if 
bulk supplies are involved in pumping great distance and height (e.g. Johannesburg). Any bulk or 
large supply should be subject to a specific exercise to look at all and any means of optimising 
energy consumption. 

Administrative/Financial Aspects 

Most companies assume that they have the right tariffs, electricity meters are accurate and that bills 
are properly computed. They should not assume any of these. An audit should be carried out to 
assess whether each and every facility is on the right tariff and where not, they should be corrected. 
Where large amounts of power are used, special tariffs should be sought from the supplier. 
Electricity meters should be calibrated and where they are found to be inaccurate they should be 
replaced. Bills should be checked for accuracy including whether the site is correctly identified and 
that meters have been read and the readings properly recorded. 

Internal Generation 

Most water companies have installed and mobile standby generators. It may be economic, especially 
with favourable tariffs, to run this plant especially during peak hours. Arrangements can be made for 
surplus power to be fed back to the grid and payment for it received. 

Digested sewage sludge can be used to make methane which can be burnt to generate power. Older 
systems use large marine diesels for this but there are now many smaller generation sets available. 
Power at a wastewater treatment plant is typically used to power the secondary/aeration process. 

Surplus head, for instance at a dam overflow, can be used to generate hydro power. 

Other Sources of Power 

Whilst usually insignificant in comparison to the use of electrical power, any comprehensive strategy 
will need to include all other sources of energy and this must obviously include petrol and diesel 



which are consumed by the transport fleet. Replacement of these with greener fuels often has tax 
advantages. 

Energy Strategy Reporting 

An initial report should be prepared to include: 

• Statements of the status quo as a benchmark for measuring improvement 

• Responsibilities of the EM and other departmental heads 

• Objectives and targets including timescales 

• Statement of likely costs and benefits 

• Recommendations and conclusions 

Following approval to proceed, quarterly updates on progress should be prepared incorporating 
sections for each component/department/site. 

An annual update should be prepared as a basis for inclusion in the Corporate Plan. 

 

 

Good luck and help save the planet! 


