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The first three case studies are restricted to the analytics of water soft paths. They

demonstrate what could be if soft path recommendations are implemented. The fourth

describes how soft path concepts and principles have been introduced into a planning

process that is part of York Region’s long-term water strategy.



The conceptual differences between WDM and WSP lead to different analytical

approaches. Most importantly:

. WDM analysis generally aggregates water-saving measures that are economically

efficient to determine potential savings; it moves from action to goal, and primarily

employs a projection or forecasting approach.

. WSP analysis starts by identifying the water savings needed to achieve ecological

sustainability and then selects a suite of measures adequate to achieve the goal; it

moves from goal to action, and primarily employs a scenarios or backcasting

approach.

Why start in small urban areas?

Though there is potential for major gains in both water-use efficiency and water

conservation throughout society, initial work in urban, rather than rural, areas offers the

advantage of analytical simplicity.

. Almost all urban water is delivered at potable levels, and almost all wastewater is

collected and treated. This simplifies water balances in urban areas.

. Almost all urban water is priced, though not necessarily per unit of withdrawal or

use. This permits simple calculations of cost-effectiveness in urban areas.

. Few urban commercial or industrial operations exhibit a strong direct relationship

between rates of water use and corporate income. (Breweries and soft drink bottlers

are among the exceptions.) Therefore, WDM and WSP measures can be examined

in urban areas without concern for significant income loss to commercial operations.

Finally, why focus on









Water demand management scenario

Calculations for WDM measures were based on savings from implementing the measure

(technology), and the proportion of the public or of water managers expected to adopt the

measure (uptake). Figures for the gains from technical changes are quite robust. This is not
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Urban growth in Abbotsford is limited by its geographic setting close to mountains and

by the Agricultural Land Reserve that encompasses over 74% of the city’s land area.

However, existing rates of water use already put stress on the region’s water system. The

AMWSC currently provides up to 156,000m3/d, but can comfortably handle only

140,000m3/d, which means that the system is already working ‘beyond capacity’ on hot

summer days.

The BAU projection and the WDM and WSP scenarios for Abbotsford and Mission

appear in Table 3.

Water sources and uses

Water for Abbotsford and Mission comes from local streams and lakes, as well as the

transnational Abbotsford-Sumas aquifer. The primary source of water is Norrish Creek,

with backup provided by Cannell Lake and 18 wells. Backup is typically needed to meet

summer peak use, and for when storms cause high turbidity in Norrish Creek.

Abbotsford is fullymetered, butMission is notmetered at all – a difference that explains

much of why per capita daily residential use is more than 50% higher in Mission than in

Abbotsford. Water use almost doubles during the summer months. Residential use

constitutes approximately 50% of the total water use in Abbotsford and 60% in Mission.

Indoorwater use in residences is about three-fourths of total annual use in both communities.

Potable water supplied by the AMWSC may not be used for irrigation. However, the

production and processing of food is important to the region, and municipally supplied

agricultural (non-potable) water is allocated approximately 36% to livestock, poultry and

dairy operations, 10% to greenhouse operations, and 54% to fruit and other agri-food

processing. Collectively, they consume large volumes of water and contribute

significantly to the summer peak water use.

The BAU projection assumes the historical per capita use of 285 litres per capita per

day and 440 litres per capita per day for Abbotsford and Mission, respectively. Annual

average daily water use for the combined system is projected to reach 162,000m3/d, and

peak day use 291,000m3/d, in 2031.

Water demand management scenario

The AMWSC commissioned a Drought Management and Water Conservation Study in

2006 (Kerr Wood Leidl, 2006) that identified potential water savings of 6–48% of total

average daily water use through a series of best management practices such as volume-

based pricing, leak detection, and bylaws requiring efficient fixtures for new homes.

However, the AMWSC did not begin to implement recommendations until 2010, and even

then only adopted some of them. The WDM scenario, which was developed independently

Table 3. Summary of scenario results for water use in Abbotsford-Mission.

Current BAU projection WDM scenario WSP scenario

Year 2007 2031 2031 2031
Population served 132,391 254,186 254,179 254,179
Maximum daily use (m3/d) 141,600 291,800 193,000 147,000
Annual average daily use (m3/d) 78,200 162,200 132,200 97,800
Reduction in average daily use 18% 40%

Source: Maas and Porter-Bopp (2009).

8 D.B. Brooks et al.
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by increasing the uptake rate of efficient technologies, and partly by introducing measures

that require changes in water-use habits or that are not cost-effective. WSP scenarios also

require matching the water quality required for the service with the water quality supplied,

for example by use of non-potable water for toilet flushing and lawn watering. Some

practices nearly eliminate water use, as by xeriscaping planting or composting toilets.

Comparisons with other Canadian cities

Table 5 compares the reduction in average daily use (ADU) and percentage reductions per

year in each case study for both the WDM and WSP scenarios.1

As shown in Table 5, average WSP reductions range from 40% to 60% of ADU over

24 to 40 years, which implies annual reductions between 1.5% and 2.0%. Certainly these

reductions require aggressive efficiency and conservation measures. Are they so

aggressive that they are politically infeasible? To answer this question, it is useful to

compare them with water demand reduction targets proposed by some other cities (large

and small) in Canada (Maas & Porter-Bopp, 2009, see appendix):

. York Region, Ontario, has a long-term water conservation strategy that sets goals of

using ‘no new water’ out to 2051 (1.5%/y) and of using less than 150 litres per

capita per day by 2051 in the residential sector.

. Peel Region, Ontario, is committed to a 10% reduction in water use between 2003

and 2015 (0.8%/y).

. Guelph, Ontario, is aiming for a 20% (10,600m3/day) water reduction by 2025

(1.1%/y), with an explicit goal to use less water per capita than other comparable

Canadian cities.

. Calgary, Alberta, has a ‘30-in-30 by 2030’ (1%/y) target aimed at accommodating

Calgary’s future population growth with the same amount of water as was removed

from the Bow River in 2003 (Kevinsen, Patrick, & Bharadwaj, 2014). A number of

smaller communities in Alberta are following Calgary’s example (Strathcona

County Utilities, n.d.).

. Dawson Creek, British Columbia, has committed to a volumetric reduction in water

use of 20% by 2020 (1.8%/y).

. Vancouver, British Columbia, will reduce per capita water consumption by 33%

from 2006 levels by 2020 (2.3%/y) (City of Vancouver, 2012).

Annual reductions targeted today through water efficiency and conservation plans in

these Canadian municipalities range from 0.8%/y to 2.3%/y. The reductions required to

achieve WSP targets in the four case studies are therefore within the range that is

considered feasible in other cities. Of course, each progressive reduction in ADU will

Table 5. Summary of reductions in average daily use (ADU).

ADU reduction Annual ADU reduction

City/region Time span (y) WDM WSP WDM WSP

Centre Wellington 32 11%* 51% 0.6% 1.6%
Morden and Winkler 30 20% 59% 0.7% 2.0%
Abbotsford-Mission 24 18% 40% 0.8% 1.7%
York Region 40 12% 61% 0.3% 1.5%

Note: Percentage per year ¼ (ADUproj 2 ADUBAU) £ 100/(ADUBAU £ no. of years).
*This is an interim goal based on a 20-year time frame.
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become more difficult, because the most cost-effective and the most politically acceptable

measures are implemented first. On the other hand, as technology advances, the cost-

effectiveness of efficiency and conservation measures will improve, and innovation will

reveal new solutions. Throughout, active education and communications programmes will

be needed to gain public support for implementation of many water soft path measures.

Supporting these indications from Canadian cities are data from the United States that

show both total water use and per capita water use levelling off despite continuing

increases of population and GNP (Gleick, 2003). Apart from growing lot sizes, there are

few reasons for residential water use to increase with wealth (Cole, 2004). Canada is
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