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AGENDA
• General project description
• Benefits of each component
• Overview of pressure regulation sector 

design
• Sector deployment and regulation results
• Operational reporting
• Potential operation applications
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MONTREAL DRINKNG WATER 
SYSTEM

1.3 million m³/day
2.2 million résidents
5400 km of water distribution 
network
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BENEFITS
Project components

ʘ  Component 1 : Pressure regulation
• Helps reduce unnecessary pressure 

spikes and pipe breaks;
• Also reduces losses and extends pipe 

lifespan;
• Recommended by the IWA, 

commonly applied in Europe, 
relatively new in North America.

55



ʘ Component  2 : 

Measurement on the main 
network
• Provides better 

understanding of main 
network behavior, 
improves our 
knowledge;

• Allows validation of 
hydraulic models;

• Helps identify network 
issues.
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BENEFITS
Project components

ʘ Component 3 : 
Measurement of sales to 
linked cities

• Update of existing sites and 
addition of measurements for 
cities that were not isolated;

• Necessary for billing.
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ʘ Feasibility study using a sufficiently accurate hydraulic 
model to determine the potential for pressure reduction 
and the required regulation sites

ʘ Preliminary cost-benefit analysis
• Algorithm developed by the Government of Quebec 

and the City of Montreal
• Leak reduction and breakage prediction are based 

on general principles and concepts, available for 
free on the LEAKSSuite website

• Average pipe burst rate reductions of 50%
• Service life extension of approximately 3 years
• Based on a 45-year horizon with discounted cash 

flows
• All costs, from hydraulic study to operation, are 

taken into account
• The payback period for implementation must not 

exceed 10 years

Cost-benefit 
analysis



Cost-bene
fit 
analysis

ʘ Final Cost-Benefit Analysis

• Detailed hydraulic study 
with a calibrated model

• Cost-benefit analysis is 
updated

ʘ After a few years of DMA 
operation, real-world 
improvements can be used to 
revise the parameters of these 
calculations and optimize the 
analysis
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HYDRAULIC DESIGN OF DMAs
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HYDRAULIC DESIGN OF DMAs
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• Administrative bounderies ans pressure zones

• 30 to 120 km of pipeline (65 km on average, 4500 connections)

• Average daily consumption: minmum 280 kPa

• Peak hourly consumption: maximum 10% pressure reduction and minimum 140kPa

• Supply connections to the transmission network

• One redundant supply

• Supply flexibility (closed transportation section)



HYDRAULIC DESIGN OF DMAs
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WATER QUALITY AFTER SECTORISATION
ʘ Creation of dead-ends

• May cause deterioration in distributed water quality (due to increased 
residence time);

• Best ways to avoid these water quality issues:
� Adapt the PRZ configuration to avoid long dead-ends with low 

consumption;
� Install a 25 or 50 mm bypass on the isolation valve to allow flow from 

outside the DMA;

ʘ Change in water flow direction in certain pipes:
• May lead to water discoloration due to resuspension of existing sediments;
• Best ways to avoid these water quality issues:

� Perform unidirectional flushing of problematic pipe segments;
� Rehabilitate problematic segments;

ʘ So far, very few water quality issues have been observed with the 
implementation of new sectors.
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FIRE PROTECTION
Fire hydrants

ʘ Approach for Fire Protection Audit - Analysis for one fire 
at a time

• The provincial directive requires the ability to 
handle two simultaneous major fires for cities with 
250,000 inhabitants or more (DMAs are always 
below this threshold);

ʘ Approach for Fire Protection Audit
• Distribution of the required fire flow across multiple 

fire hydrants, with a maximum unit flow of 4,000 
L/min and a residual pressure of 140 kPa at each 
hydrant.



FIRE PROTECTION

ʘ Capacity may be affected even if the sector pressure is regulated 
based on existing pressures during daily peak hours in the 
summer;

ʘ Mainly problematic for sprinkler systems in buildings located at 
the new boundary of a zone where valves are closed: :

• Although static pressure remains adequate, there may be a 
significant drop in capacity when the system’s design flow 
rate is required;

• This is often the case for sprinkler systems connected to 
pipes of 150 mm or less.

1515

Sprinklers



FIRE 
PROTECTIO
N
Options to maintain 
capacity
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TYPICAL DESIGN OF A 
REGULATION SITE
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INSTRUMENTATION
Equipment specifications
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RESULTS – BREAKS 
REDUCTION
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ʘ Statistics over 5 years before regulation and 5 years after
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REDUCTION
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ʘ Statistics over 5 years before regulation and 5 years after
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RESULTS OF BREAK REDUCTION
Comparison with two twin sectors
ʘ Analysis conducted between a DMA and a similar neighboring sector ;
ʘ Comparison of the unregulated twin sector with the regulated sector over the same years:

• Pipes: Regulated sector saw a 60% reduction in breaks vs 0% for the unregulated sector ;.
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TELEMETRY
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OPERATIONS REPORT
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OPERATIONS REPORT
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OPERATIONS REPORT
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OPERATIONS REPORT
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Weekly 
analysis of 
sector status
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OTHER POSSIBLE 
IMPROVEMENTS

ʘ Network Load Shedding:
• Force majeure: Load shedding of the water network to 

continue supplying users with a minimum quantity of 
water, but with maintained quality ;

• Enable simultaneous pressure regulation in certain 
sectors to reduce pipe breaks and leakage volumes;

ʘ Digital twin :
• Optimize opérations ;
• Improve decision-making ;
• Reduce energy consumption ;
• Enhance predictive maintenance ;
• Facilitate innovation ;
• Improve operator trainingAméliorer la formation des 

opérateurs.
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