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The Assessment highlighted the 

evidence that showed the negative 

effects of microplastics on animals 

and the environment. It also 

noted uncertainties regarding the 

potential for effects on humans, 

which required more research. 

In addition to this, the report 

looked at the impact of larger 

plastic items, like bags and straws,  

on wildlife.

This draft science assessment of 

plastic pollution will help inform 

the Government of Canada’s actions 

and policies as it follows through 

on its commitment to ban harmful 

single-use plastics. The government 

is working to have new regulations 

in place as early as 2021, where 

supported by scientific evidence  

and warranted.

The Government of Canada will 

also be investing in research that 

will help expand our understanding 

of the impacts of plastic.  WC

THE DRAFT SCIENCE ASSESSMENT 

of Plastic Pollution, which 
sheds light on the extent of the 
plastic pollution problem in 
Canada, has been published by 
Environment Minister Jonathan 
Wilkinson and Health Minister  
Patty Hajdu.

“Science confirms that plastic 
pollution is everywhere and 
is negatively impacting our 
environment,” said Minister 
Wilkinson. “This assessment 
will inform our decisions as our 
government follows through on our 
commitment to ban harmful single-
use plastics as soon as 2021 because 
Canadians expect us to.”

The Assessment reviewed the 
available scientific information 
regarding the impact of plastic 
pollution on the environment and 
human health. It confirmed that 
plastic pollution is everywhere in the 
environment, including surface water, 
groundwater, and drinking water.
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2  Derive meaningful MNF 

benchmarking metrics to represent 

“healthy” systems and from which 

potential recoverable leakage can 

be calculated on a relative basis, 

thereby assessing DMA performance.

3  Directly test and report the 

effectiveness of pressure reduction 

on leakage reduction.  

This article discusses the 

connection between leakage 

and energy consumption, the 

development and application of a 

mobile testing unit, and associated 

evidence-based benchmarking 

metrics. It also highlights some 

interesting findings from interim 

testing results achieved as at the time 

of writing this article.

Water loss management project helps reduce energy 

consumption associated with leakage. BY BRADLEY JENKS AND FABIAN PAPA

Leakage Reduction

INFRASTRUCTURE
Photos: H

ydraTek

IN APPRECIATION OF the connection 
between water supply and energy use, 
and more particularly the needless energy 
consumption associated with leakage, the 
Independent Electricity System Operator 
(IESO) is supporting a multi-year (2019 
to 2021) water loss management project 
through its Grid Innovation Fund.  This 
cross-sectoral project is being led by 
HydraTek & Associates in collaboration 
with the National Research Council, 
the Ontario Water Works Association, 
the University of Toronto, and several 
municipalities.  The principal objectives 
of the project are to:

1  Develop a cost-effective tool to 
accurately and reliably measure minimum 
night flow (MNF) into sectors of water 
distribution systems, often referred to as 
district metered areas (DMAs). 

Synergy between leakage  
and energy consumption
Apart from the relatively few water 

distribution systems (WDSs) that 

utilize gravity supply, pumping energy 

represents the largest form of energy 

consumption in system operations. 

In addition to treatment processes 

(embedded energy in chemical and 

physical operations), pumping energy is 

required to:

1  Overcome elevation differences 

between the supply and point-of-use.

2  Provide an adequate service pressure 

to consumers.

3  Overcome energy losses that spawn 

from frictional resistance as water is 

moved through piping networks.  

Winter condition testing.

Inset: Mobile unit set-up.
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Furthermore, pumps are fraught 
with inefficiencies where an average 
wire-to-water energy loss of 30 per 
cent is not uncommon in Ontario 
WDSs [1]. Accordingly, significant 
investments in terms of both financial 
and natural resources are required on 
an ongoing basis for the provision of 
potable water to service communities. 
In an increasingly resource-constrained 
environment, it is therefore important to 
confront the waste of such fundamental 
natural resources as water and energy.  
Efforts to reduce system flow, such 
as leakage, are directly proportional 
to the reduction of required power 
consumption, yielding both financial 
and environmental benefits.

Mobile testing unit
Inspired by previous work of the National 
Research Council and the City of Ottawa, 
HydraTek has developed a mobile testing 
unit designed to affordably capture 
flow characteristics into DMAs. More 
specifically, it is designed to accurately 
and reliably capture the lowest of flows 
which occur overnight; known in the 
industry as minimum night flows 
(MNFs). Analyses involving the MNF 
can be valuable indicators of potential 
leakage as it represents an instance in 
the system where leakage constitutes 
the highest fraction of total flow. 
Consequently, performance metrics can 
be developed where MNF is normalized 
against various system characteristics 
(e.g., number of connections, length 
of main, average consumption, among 
others) to derive benchmarks and make 
comparisons. Performance metrics can 
also be developed to help identify poor 
performing systems where increased 
investment in leak detection and repair 
may be warranted.

Temporary DMA monitoring 
solutions—often insertion-type 
electromagnetic flow meters and, 
less often, clamp-on ultrasonic flow 
meters—are commonly employed as 
an affordable and logical initial step 
to test system performance. However, 
these solutions may sometimes not be 
able to provide accurate and reliable 
low flow measurements. This issue 
typically arises as a result of the 
relatively low overnight flow velocities 
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in watermains whose sizing is largely 
dominated by fire flows which can be 
more than two orders of magnitude 
higher than domestic nighttime flows. 
Accordingly, as DMAs become smaller in 
size, reliable data becomes increasingly 
difficult to obtain using these methods. 
The mobile testing unit overcomes 
this issue by processing flow through 
an in-line flow meter and serves the 
function of what would normally be a 
far more costly permanent installation 
of an in-line meter and chamber in the 
distribution system (Figure 1).

In addition to flow measurement, a 
key feature of the mobile testing unit is its 
ability to directly test the effectiveness of 
pressure reduction on reducing leakage.  
Rather than relying on empirical “rule-of-
thumb” pressure-leakage relationships, 
the mobile testing unit houses a pressure 
reducing valve (PRV) that is used to derive a 
unique data-driven (evidence) relationship 
for each DMA test site. This capability is 
not available with the other temporary 
monitoring approaches discussed above, 
and eliminates the intrinsic uncertainty 

associated with the benefits of pressure 
reduction and, more generally, promotes 
evidence-based decision making.

Interim project results
The mobile testing unit was assembled in 
April 2019 and has since been deployed 
at seven of the project’s 20 allotted DMA 
sites. Project activities at each site consist 
of workshops to outline the study’s 
methodology, provide field-specific 
preparation details, and present results. 
Testing is done over multiple nights 
both at full pressure to capture MNF 
information and at reduced pressure 
settings. This is used to provide site-
specific reporting and recommendations.  
The measured MNF60—a 60-minute 
averaging period used to eliminate 
random uncertainty in the data—relative 
to certain key DMA characteristics, such 
as the number of service connections 
and the average billed demand (ABD), 
are used to populate meaningful 
benchmarking metrics as displayed 
in Figure 2. Although the current 
benchmarking metrics are under 

development and subject to change 
as additional data is collected, initial 
results have been very promising.

One of these DMAs  
is not like the others
Quite importantly, Figure 2 illustrates 
the results of a particular test site (light 
orange) that shows a pronounced 
departure from the generated MNF 
benchmarking frontier which 
represents DMA’s that have been 
determined to have insignificant leakage 
(i.e., healthy systems). Evidently, this 
suggested that a significant amount 
of leakage was present. In turn, the 
municipality engaged in leak detection 
efforts, resulting in the location and 
repair of a substantial leak. Shortly 
thereafter, post-intervention testing 
was conducted and the processed 
results (dark orange) revealed the DMA 
performing in the region of its healthier 
peers, verifying the reduction in leakage 
within the DMA. 

The magnitude of the leak discovered 
and repaired resulted in the following 
measured and verified beneficial (rather, 
exceptionally beneficial) impacts to the 
municipality:
  Water savings: 139,000 m3/year
  Financial savings: $426,000/year 
  Energy savings: 102,000 kWh/year 

(102 MWh/year)
  Mitigated environmental impacts: 4.1 

tonnes of CO2/year (@ 40 g CO2/kWh)

To this end, results from the Ontario-
wide project contributed to not only water 
conservation and long-term sustainability 
goals in the municipality, but also in 
energy conservation and associated 
environmental factors realized by the 
Ontario power industry and beyond.

Additional information, including 
results, is available at http://
hydratek.com/mobile_dma_testing.  
Furthermore, results of the program 
will be summarized in a report to be 
made available for public consumption 
subsequent to project completion in 
2021, with the individual municipality 
results to remain anonymous.  WC

Bradley Jenks is an engineering 
assistant at HydraTek. Fabian Papa 
is a director at HydraTek.
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