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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 article is divided into five main sections. The Materials and Methods section



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



To develop the WDM and WSP scenarios, different packages or ‘suites’ of water-

saving measures and practices were applied to the BAU projection. Because we lacked

good information on ecosystem viability, we assumed that existing withdrawals do allow

adequate flows and stocks of water in the ecosystem. By adopting an interim goal of no

increase in water supply (‘no new water’), no greater volume of fresh water would be

needed in the final year of the study than is being delivered today, and therefore no greater

environmental damage.

The summaries of the three analytical studies all have a similar internal organization.

After a brief geographic introduction, three subsections follow: water sources and uses;

water demand management scenario; and water soft path scenario. In most cases, the

scenarios were developed using the WaterSmart Scenario Builder (Maas & Maas, 2009).

All three analytical studies are truncated. They do not incorporate the planning and public

consultation necessary to choose which specific water soft path is the most appropriate to

the area being studied. These steps are illustrated in the York Region planning case study.

Analysis of soft path potentials

Fergus and Elora, Ontario

This section summarizes the report prepared by Maas and Porter-Bopp (2011, see

appendix) in response to the request by the Grand River Conservation Authority, in

partnership with other groups, for an assessment of the potential to improve water

sustainability planning in the region.

The Township of Centre Wellington (TCW), including the small cities of Fergus and

Elora, is located in the Grand River watershed in Ontario. The proximity of Fergus and

Elora to the universities and high-tech industries of the region of Waterloo and to the city

of Guelph, combined with the area’s natural beauty, is attracting new residents. Population

is expected to double by about 2040, which leads to a perceived need for costly

infrastructure to supply more water.

Water sources and uses

The TCW region is dependent on groundwater, and the existing supply system is projected





Along with the rest of prairie Canada, the PVCD, in southeast Manitoba, experiences a

wide range of hydrological conditions over the course of a year. It is subject to both spring

floods and summer droughts. Two cities, Morden and Winkler (respectively 10,000 and

7400 in population), include about half the population of the PVCD and provide services



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

the case for uptake. Estimates are based on experience in other parts of North America.

We calculate that WDM measures alone could achieve a 20% reduction in average daily

use in Morden and Winkler by 2040.



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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of the Kerr Wood Leidl study, yields average day reductions from BAU of 18% by 2031,

which is in line with targets established by similarly sized municipalities. This value

represents a reduction in peak daily use of about 100,000m3/d from BAU. The techniques

involve more efficient toilets and other appliances in homes and other buildings, more

efficient lawn and garden watering, and other well-known measures.

Water soft path scenario

The WSP scenario requires an absolute reduction of approximately 40% in annual average

daily water use over 24 years to meet the target of ‘no new water’. The main efforts focus

on achieving a 50% reduction in peak daily use through actions that curb outdoor water use

for non-essential applications such as lawn watering. The soft path approach was built on

the WDM measures by extending them to include rainwater harvesting, grey-water

recirculation, and composting toilets. Given the high rate of growth, there is also a heavy

focus on ensuring that all new homes have highly efficient landscaping. Some of these

options have the further benefit of reducing pollutants flowing into the Fraser River.

Greater attention to the agricultural sector is justified for Abbotsford-Mission, but

analysis is limited because data are available only on an annual basis. Even so, water audits

of the larger farms should enablemunicipal staff to recommendwater-efficient technologies

and practices. In addition, better irrigation systems on farms and recycling systems in

greenhouses and food processing plants should improve water-use efficiency by 20%.

The results of both WDM andWSP scenarios are summarized in Table 3. Recently, the

two communities have recognized the gains that have been made through water efficiency

in recent years; as a result of this downward trend in water use, the communities now

believe that development of a new water source can be deferred for the foreseeable future

(See the media release dated 26 October 2012: www.mission.ca/wp-content/uploads/

Regional-water-and-sewer-press-release.pdf).

Planning with a water soft path approach

York Region, Ontario

This section reviews York Region’s unique planning process to involve the public in an

evaluation of the region’s alternatives for future water management, as described by

Gilbride and Maas (2012, see appendix).

York Region is an upper-tier municipality in Ontario, just north of Toronto.

It comprises nine local municipalities and serves as their wholesale supplier of drinking

water. Water conservation staff wanted to explore the soft path approach during the 5-year

review of their 10-year Water for Tomorrow efficiency and conservation plan. As further

incentive, the Province of Ontario required York Region to develop a long-term water

conservation strategy before being allowed to expand sewage capacity or increase

withdrawals from Lake Ontario.

In response to these pressures, York Region became the first community in Canada to

formally set a target of ‘no new water’ and to base its planning on soft path principles.

http://www.mission.ca/wp-content/uploads/Regional-water-and-sewer-press-release.pdf
http://www.mission.ca/wp-content/uploads/Regional-water-and-sewer-press-release.pdf


analytical case studies in the previous section. Table 4 summarizes scenario results for

water use in York Region.



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.

International Journal of Water Resources Development 11
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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

http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=7E808512-1
http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=7E808512-1
http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=7E808512-1
http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=7E808512-1
http://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=7E808512-1


Conclusions

The four case studies indicate that we can live within our current water budget into the

foreseeable future. ‘No new water’ will not bankrupt us, and we will maintain our current

quality of life. Further, soft paths promise a sustainable water future for urban areas –

something that no other management philosophy can do because none starts with

sustainability as a guiding premise. Results from the three analytical case studies are

similar despite their different locations – central Canada, prairie Canada, and western

Canada. We are confident that the same would be true for WSP studies of large urban

areas, but they would be more complex and more expensive.

In the same way, we are confident that similar results would be obtained from studies

of urban areas outside Canada but within developed regions of the world. For example,

European cities tend to be denser and, parks to one side, to have less greenery around

buildings (Tsenkova, 2005). Such differences will alter specific results, but not the

character of soft path analysis. However, in developing countries, with a large proportion

of people living in dire poverty, badly leaking water infrastructure or none at all, and an a

mixture of planned and unplanned sectors, we are not sure that soft path analysis can be

applied without significant adaptation.



relating use to price, not a specific number. Therefore, we have opted to use the term ‘average
daily use’ (ADU), where use is measured by the cubic metre at the first point of entry into the
house, the institution, the factory, or the farm, irrespective of whether the use is consumptive or
non-consumptive. Conservation or recycling of water will be indicated by lower rates of use and
thus lower ADU.
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