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Figure 1. Typical night demand profile and minimum night flows estimate.
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Municipalities 
wanted for 
new water loss 
testing project
By Fabian Papa and  
Bradley Jenks

I
n recognition of the intrinsic con-
nection between water supply and 
energy consumption, and more par-
ticularly the needless use of energy to 

pump water which is lost through leaks 
in municipal water distribution systems, 
a multi-year project has recently been 
initiated with the support of Ontario’s 
Independent Electricity Services Opera-
tor (IESO) Grid Innovation Fund.

This cross-sectoral collaboration 
which realizes broader energy efficiency 
gains by transcending typical municipal 

jurisdictional boundaries is being led by 
HydraTek & Associates, in collaboration 
with the Ontario Clean Water Agency, 
the Ontario Water Works Association, 

the University of Toronto, and the 
Regions of Durham and York, and the 
City of Ottawa.

The goal of the project is to provide 
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municipalities with a cost-efficient 
method to measure minimum night 
flows (MNFs), being an indicator of leak-
age. It will also test whether the applica-
tion of permanent pressure management 
systems to reduce leakage and, hence, 
pumping as well as other energy inputs, 
will yield sufficient benefits to warrant 
their implementation. Finally, it will pro-
vide valuable system performance infor-
mation and drive awareness on leakage 
reduction practices and value.

The project will involve conducting 
field tests across 20 temporary district 
metered areas (DMAs) in various munic-
ipalities throughout Ontario. DMAs are 
segmented portions of a water distribu-
tion system isolated from other parts, so 
inflows and outflows can be accurately 
measured. In addition to receiving direct, 
accurate and reliable performance mea-
surements of selected parts of their net-
works, participating municipalities will 
be able to compare how these perfor-
mances compare amongst their peers 
and industry benchmarks.

MINIMUM NIGHT FLOW
The concept behind MNF analysis is 

that the degree of leakage may be accu-
rately determined when customer con-
sumption is at a minimum. (See Figure 
1) The flow into a DMA that is in excess 
of this legitimate consumption is leakage. 
Of course, to estimate the leakage with 
reasonable accuracy, one must know the 
degree of consumption. This can be esti-
mated based on minimum night factors 
as demand characteristics of residential 
customers are often quite consistent.

Another method to understand mini-
mum night consumption is to have cus-
tomer-level metering data at a suitable 
interval (e.g., one hour, preferably less) 
which is becoming increasingly avail-
able as municipalities migrate towards 
smart meters and automatic meter read-
ing (AMR) and/or advanced metering 
infrastructure (AMI). 

This project focuses primarily on resi-
dential areas so as to derive data and sta-
tistics that are directly comparable and 
can be used for benchmarking purposes. 
As well, testing will be restricted to non-ir-
rigation months (generally November to 
April) given that the impact of irrigation 
systems (which are often automated) on 

demand patterns can be significant and 
in some cases can dwarf what would be 
a typical diurnal demand pattern.

The objective is to achieve the high-
est quality of data that can be used as a 
basis for meaningful comparison with 
other testing conducted in similar cir-
cumstances.

British engineer and water loss expert, 
Dewi Rogers, has worked in over 30 coun-

tries around the world. In the absence 
of direct customer meter readings (e.g., 
AMR or AMI) to compare DMA inflows 
to consumption for purposes of leakage 
estimation, he applies typical demand 
profiles derived from the monitoring of 
a large sample of customer meters. More 
particularly, he uses a minimum night 
factor which is defined as the lowest frac-

continued overleaf…

April 2019 | 17www.esemag.com @ESEMAG

The fastest way to join 
HDPE pipe — NO IFS, 
ANDS, OR BUTTS.

victaulic.com/hdpesolutions

INSTALLS UP  
TO 10x FASTER
THAN FUSING

INSTALLATION 
IS WEATHER 
INDEPENDENT

MEETS OR EXCEEDS 
PRESSURE RATINGS 
OF HDPE PIPE

INSTALLS 
WITH SIMPLE 
TOOLS

© 2019 VICTAULIC COMPANY. 
ALL RIGHTS RESERVED.



tion of average consumption in a typical 
diurnal pattern. His assessment of thou-
sands of residential properties across 
multiple countries shows that the results 
are surprisingly consistent.

Data collected from various Canadian 
utilities suggest a lower threshold in 
MNF relative to DMA size, representing 
well-performing DMAs. (See Figure 2) 

Results from this project will pro-
vide additional data to strengthen such 
benchmarking methods for use in the 
Canadian context, as well as the reliabil-
ity in interpreting any individual results, 
including identifying poorly performing 
DMAs relative to their peers.

Apart from the MNF measurements 
under normal operating conditions, the 
project also involves testing the effec-
tiveness of applying reduced pressures 
to the DMAs in respect of leakage reduc-
tion. That is, given that leakage is pres-
sure-dependent, a reduction in pressure 
will result in a reduction in leakage. This 
project aims to seek the degree to which 
this can be achieved through direct and 

affordable measurements, such that reli-
able business cases for intervention can 
be developed.

If appropriate, permanent installations 
of DMAs with pressure management, 

commonly referred to as pressure man-
aged areas (PMAs), may be warranted.

MOBILE TESTING UNIT
While it is desirable to be able to mea-
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Figure 2. Example of correlation between MNF and DMA size.
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sure flows into a DMA on a permanent 
basis, the investment to do so is not trivial.

Mobile testing allows for a rather afford-
able means to obtain meaningful mea-
surements. These can be used to help 
make informed decisions about where 
investment may be most cost-effectively 
directed. It also allows for a consistent 
means of measurement, which can be 
used to determine the degree of perfor-
mance improvement realized by any sys-
tem interventions to reduce leakage. It is 
important to note that IESO is expected 
to offer further incentive funding for 
those municipalities that demonstrate 
performance improvement.

The mobile unit consists of a flow 
meter, appropriately selected to be able 
to accurately and reliably measure MNF 
rates from rather small DMAs (or subsets 
thereof), an adjustable pressure reducing 
valve (PRV), and piping, ports, pressure 
gauges and related fittings.

In terms of its application, it is highly 
important that the hydraulic integrity of 
the DMA be established to ensure that 
no flow passes at any of the isolation 
valves which separate the DMA from the 
remainder of the network. This is accom-
plished by performing zero-pressure tests 
between the isolation valve and an adja-
cent valve. Although brief in duration, this 
requires careful planning and communi-
cation with affected customers. Flow into 
the mobile testing unit occurs through 
bypassing a closed isolation valve.

In earlier work, conducted by Ottawa 
over a decade ago, taps were installed 
within chambers on either side of isola-
tion valves. This procedure is expected 
to be applicable to most of the testing 
sites in this program.

The mobile unit is specifically designed 
for accurate and reliable MNF measure-
ment. Depending on the size of the DMA 
and its demand characteristics, it may 
not be suitable for use due to the hydrau-
lic losses that would accompany higher 
velocities, particularly during the diurnal 
peak periods. For each temporary DMA, 
testing is planned to be conducted over a 
series of three to four night periods, from 
12 a.m. to 6 a.m.

PARTICIPATING 
MUNICIPALITIES WANTED

There is funding available to support 

up to 20 testing locations. Participation 
involves in-kind contributions in the 
form of operator support in prepara-
tion for, and during, testing, as well as a 
modest financial contribution. Included 
with participation are two workshops. 
One will be held prior to testing for gen-
eral training to raise awareness and ele-
vate understanding of water loss man-
agement. The second will be held after 

testing is done to re-review the concepts 
from the first workshop as well as to 
review and interpret results of the testing.

Anyone interested in participating in 
the study, should contact the authors.

Fabian Papa and Bradley Jenks are with 
HydraTek & Associates (A Division 
of FP&P HydraTek Inc.). Email: 
f.papa@hydratek.com
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