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Water Demand?

Water demand:
 ADD, MDD, PHD

* Nonrevenue Water:
» Physical (Real) losses: leaks, bursts, overflows, ...

« Commercial (Apparent) Losses: Meter inaccuracies, data handling errors,
unauthorized consumptions)

* Unbilled Authorized Consumption (Firefighting and training, Flushing, water
parks, ...)
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Why knowing water demand is important?

* Design your system
* Maintain the system

e Operate the system
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Discrepancies In system design and management
Average Day Demand

* System loads for design, and system maintenance:

Ontario (municipal examples referencing MECP): City of Ottawa uses ~280 L/person/day as domestic ADD in design docs [7]. City
of London uses ~255 L/person/day [8].

British Columbia: Provincial design guideline notes very wide ranges (roughly 180-1,500 Lpcd)

Alberta (practice + planning): Province sets standards but leaves ADD determination to local evidence. Sector groups track
per-capita use for target-setting; municipalities typically land in the ~200-300 Lpcd range for residential totals, with
community-specific adjustments [9].

Manitoba: City of Winnipeg uses ADD = 225 Lpcd (+10% contingency for design) and publishes measured per-capita in the
~160-230 Lpcd band over the last decade.

Nova Scotia / Atlantic Canada: Halifax Water historic design spec lists ADD = 410 Lpcd (conservative; IRP uses 375 Lpcd).

New Brunswick (subdivision/well planning): Provincial water-supply assessment uses a per-person design allowance of ~450
L/day.

Québec: The provincial Guide de conception discusses per-capita planning and cites historically high distributed volumes (e.g.,
~626 Lpcd in 2012 including losses/ICl).

First Nations (federal assessments): When data were missing, assessments sometimes used 325 Lpcd as an assumption;
measured averages across many systems were ~176 Lpcd, with wide spread. o000



M D D ) P H D ) Province / Region Typical MDD Factor |Typical PHD Factor |Source / Notes
(xADD)

F i re : N RW h 2.25-2.75 1.5-1.8 x MDD LMOEnC(.;Er;] ([):;]tei;\;a[é]

British Columbia 2.0-3.0 1.5-2.0 x MDD BC Ministry of Health
[4]

Alberta 2.0-3.0 1.5-1.8 x MDD Alberta Standards &
_ Guidelines [9]
Manitoba 2.0-2.5 1.5-1.8 x MDD City of Winnipeg
Saskatchewan 2.5-3.0 1.5-2.0 x MDD Provincial/municipal
_ standards [17]

Nova Scotia / 2.0-3.0/upto 3.0 3.5-4.5 x ADD / ACWWA; Halifax

Atlantic Canada 5.0-6.0 x ADD Water [5] [6]

New Brunswick 2.5-3.0 4.0-5.0 x ADD NB Dept.
Environment & Local
Gov. [12]

Québec 2.0-3.0 1.5-1.8 x MDD MELCC Guide de
conception [13]

First Nations 2.5-3.0 4.0-5.0 x ADD ISC National

(varies) Assessment [14]




Why knowing water demand is important?

 80% of Canadian are getting their water from a lake or a river

* Municipal and regional governments in 2016 owned more than
3,273 potable-water pump stations (StatsCan).

o Effective pump operation needs a good estimate of future loads.
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City of Ottawa - Water Distribution System Legend
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Data

Preceding 9 days
(Hourly Data):

Demands
Pump flow

Reservoirs (flow
and level)

Precipitation

Temperature
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Supporting Signals

Temperature (Deg C) — This signal is included because demand varies with temperature
Average 5 day temperature — This temperature average shows a stable temperature trendline to the model

Std 5 day temperature — This standard deviation signal shows when the temperature change is rapid or fluctuating
or stable.

Average 6 hour demand — Average of demand signal of the last 6 hours top show stable trend in changes.

Std 6 hour demand — Measure of how erratic or stable the change of demand is over the last 6 hours.

Precipitation — Precipitation, or lack thereof, has an impact on water demand.

Population — Population has an impact on demand. A growing population will gradually increase demand over time.

Day Type (Weekday or Weekend) — Demand follows a general diurnal pattern which changes based on weekdays vs.
weekends.

Month Index — Signal that indicates the month of the year. Allows models to correlate patterns with months.

Day of Month Index — Signal that indicates the day of month. Allows models to correlate patterns with day of the
month.



Al Architecture

Time Series
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Results
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Results
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Results
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Results
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Results

NATIONAL RESEARCH COUNCIL CANADA

R2

0.86

0.84

0.82

0.8

0.78

0.76

0.74

0.72

0.7

0.68

A\

Jan Feb Mar Apr May J

un Jul
Month

Aug

Sep

Oct

Nov

Dec

100
90
80
T
70 £
c
S
+
60 &
=3
o
50 &
>
p =t
c
40 o
s
(]
&
30 §
<
20
10
0

16



Conclusion

Al based algorithms are more precise than current diurnal demand curve

Cheep

Share your data
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