
Water could be the keystone 
element for measuring a project’s 
sustainability. Zero-energy homes, carbon-

neutral communities, and balanced greenhouse 

gas emissions are part of the vernacular of the 

sustainability-savvy. Now neighborhoods, cities, 

and corporations are moving toward recycling, 

replenishing, and reducing their demand for 

water supplies. In June, for example, the Coca-

Cola Company announced an initiative to 

become water neutral—by reducing water use, 

recycling water used in manufacturing so it is 

clean enough to support fish or agriculture, 

and making up for the rest of the water used 

in its products by supporting local watershed 

protection programs. Will water replace 

carbon as the keystone element for measuring 

a project’s sustainability?

Reduction of the “water footprint” of 

a community is essential in ensuring its 

sustainability, but it does not replace 

the importance of minimizing a project’s 

carbon impact. As in all issues relating to 

sustainability, the best solution involves 

addressing a host of interconnected 

elements—water and carbon included. 
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While discussions of reducing humans’ carbon 
footprint have only recently emerged, people have 
been conserving and reusing their water supplies 
for thousands of years. However, rising populations, 
growing industrialization, and expanding agriculture 
have drastically multiplied the demand for water, 
making shortages of potable water an annual event 
across the globe. One-third of the human population— 
mostly in the developing world—is now short of drinkable 
water, and one in six people has no access to safe 
drinking water, according to the International Water 
Management Institute. 

How can buildings, communities, and cities 
help nature keep up with the demand? Develop-
ers, planners, and designers at the cutting edge of 

water-sensitive development are 
using phrases such as integrated 
water management, total water 
cycle strategy, and water balance 
model to describe their efforts to 
meet water needs without taxing 
public systems or the environ-
ment. These holistic strategies 
increase the efficiency of existing 
conservation techniques, as well 
as advance a comprehensive 
strategy for reusing and replen-
ishing water supplies that does 

its best to mimic the natural site.
To address one of Australia’s most pressing natural 

resource issues—the sustainable management of water 
resources—the federal government recently established 
a new flagship program, Water for a Healthy Country.

More than 80 percent of Australia—the world’s 
driest inhabited continent—receives less than 24 
inches (600 mm) of rainfall per year. The program 
sets goals for boosting profits from and environmen-
tal health in agricultural and ecological landscapes; 
developing urban and rural water systems that cope 
with population growth, climate variability, and cli-
mate change; and cultivating industrial and agricul-
tural systems that profit from innovative conversion 
of wastes to resources. In addition to nationwide 

U
W

A
 L

A
N

D
S

C
A

PE
 A

R
C

H
IT

EC
TU

R
E

U
W

A
 L

A
N

D
S

C
A

PE
 A

R
C

H
IT

EC
TU

R
E

The Wungong Urban Water project, Western Australia’s 
largest master-planned urban development, will integrate 
sustainable urban development with natural resource 
management to ensure minimal impact on the natural 
environment. Every home and community building will 
have a rainwater tank, water-efficient fixtures and fittings, 
and water-conscious landscaping. Filtered stormwater will 
resupply toilets and washing machines and irrigate lawns 
and gardens. An extensive stormwater drainage network 
will extend across the entire site and include components 
such as bioswales, park avenues, living streams, natural 
brooks, the Wungong River, open spaces, and wetlands. 
The network will help maintain and restore appropriate 
environmental flows, water quality, and habitat in water-
sensitive areas, as well as allow more water to percolate 
into the ground and recharge the aquifer so water will be 
available during drier periods.
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initiatives to understand how climate change affects 
water supply, flagship projects have been estab-
lished in four regions to explore a range of issues 
and opportunities for water resource science across 
Australia, including safeguarding the Great Barrier 
Reef, supporting healthy working rivers, creating 
water-smart cities, and supporting state water man-
agement strategies. 

The Wungong Urban Water project, Western 
Australia’s largest master-planned urban develop-
ment, is participating in the flagship program. The 
3,700-acre (1,500-ha) site lies just southwest of the 
Armadale city center and 16 miles (26 km) 
southeast of Perth. The project is focused on 
integrating urban development with natural 
resource management to provide science-
based solutions to urban water management, 
and to develop over the next 15 to 20 years 
a community housing 40,000 residents. The 
Armadale Redevelopment Authority is leading 
the project, but the master plan was cocre-
ated with 64 people from 38 organizations. 

The Wungong redevelopment area is highly sensitive 
to water supply issues for a variety of reasons: climate 
change is reducing the average annual rainfall in Perth; 
there is significant demand for water supplies from 
the Wungong River; many local wetlands are highly 
degraded; and the Wungong catchment area is a major 
contributor of nutrients to other nearby river systems. 
The intricate master plan was designed to address this 
water sensitivity by decreasing the demand for potable 
water while increasing water quality and quantity in the 
environment. Key elements of the project’s total water 
cycle include a nonpotable water supply system and a 
regional stormwater drainage network. 

The Armadale Redevelopment Authority’s sustain-
ability objectives for Wungong include the following:
l minimizing the overall consumption of water in the 
Wungong project; 
l reducing traffic impact on the local water system;
l using water-sensitive urban design;
l minimizing water requirements for heating, cooling, 
lighting, and energy;
l protecting waterways and wetlands;
l maximizing biodiversity and native landscapes;
l recycling water; and
l encouraging water efficiency in buildings.

Wungong’s total-water-cycle management strategy 
is expected to protect and reinstate the ecosystem 
health of surrounding wetlands and waterways by 
minimizing the discharge of nutrients and pollutants 
into the bodies of water and the groundwater. Every 
home and community building will be constructed 
with a rainwater tank, water-efficient fixtures and fit-
tings, and water-conscious landscaping.

Filtered stormwater will resupply toilets and wash-
ing machines and irrigate lawns and gardens. An 
extensive stormwater drainage network will extend 
across the entire site and include components such 
as bioswales, park avenues, living streams, natural 
brooks, Wungong River, formal and informal open 
spaces, and wetlands. This natural drainage system 
will help maintain and restore appropriate environ-
mental flows, water quality, and habitat in water-
sensitive areas, as well as allow more water to per-
colate into the ground and recharge the aquifer so 
water will be available during drier periods. 

It is estimated that the Wungong Urban Water 
project will limit overall water consumption to 26,400 
gallons (100,000 liters) per person per year—45 
percent less than the current average in Western Aus-
tralia. Total water demand will be cut by 75 percent 
to 13,200 gallons (50,000 liters) per person per year 
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Stormwater from the 
Wungong Urban Water 
project will recharge the 
groundwater through 
water courses and soak 
wells, and community 
bores rather than private 
bores will provide water for 
community and residential 
nondrinking water uses. 
This will replace about 
528 million gallons (2 
billion liters) of drinking 
water per year. In addition, 
stormwater from the region 
will provide recharge to 
the Jandakot groundwater 
mound, which is part of the 
drinking water supply of 
Perth, the capital of Western 
Australia, located 16 miles 
(26 km) from the site.
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by using “fit for purpose” water. When fully devel-
oped, the project will save 475 million to 660 million 
gallons (1.8 to 2.5 GL) of water per year—equivalent 
to 400 Olympic-sized swimming pools. The project 
team has not yet incorporated a system for recycling 
graywater—water from sinks, washing machines, 
dishwashers, and showers—but that additional effort 
will provide further water savings. 

As part of the flagship program, Australia’s Com-
monwealth Scientific and Industrial Research Organiza-
tion (CSIRO) funded a large ongoing water monitoring 
program in the Wungong Urban Water area to under-
stand the impacts of even seemingly sensitive develop-
ment on the aquatic environment. Over time, the data 
will help in the refinement of the Wungong plan and aid 
development of even more efficient strategies for devel-
oping water-smart cities and communities. 

British Columbia, Canada—where most areas 
receive 16 to more than 160 inches (400 to 4,000 mm) 
of precipitation per year—created a free Web-based 
tool to encourage government officials, developers, 
and consultants to apply a closed-loop approach to 
managing the urban water cycle. The Water Balance 
Model of British Columbia was developed by the 
Inter-Governmental Partnership, composed of officials 
from all levels of the provincial government. It is an 
extension of British Columbia’s Stormwater Planning 
Guidebook, which suggests appropriate methodolo-
gies for setting performance standards across the 
province. The Water Balance Model encourages design 
engineers to think more like landscape architects by 
integrating stormwater management with land use 
planning and site development. 

The Web site, www.waterbalance.ca, examines 
how four stormwater control strategies—infiltration, 
bioretention, green roofs, and rainwater harvesting—
can help developments meet performance targets for 
watershed protection, restoration, or both.

The Inter-Governmental Partnership envisions use 
of the model as a tool for reviewing proposed proj-
ects, understanding what is required to meet various 
performance targets, and for finding scenarios that 
lower costs and maximize benefits. The partnership 
hopes to demonstrate the successful use of this tool 
in development of the 80-acre (32-ha) Southeast 
False Creek, which will be the site of Vancouver’s 
Olympic Village for the 2010 Winter Olympics. 

In the meantime, a British Columbia–based 
development team has created its own water balance 
model. Dockside Green is a 15-acre (6.1-ha) commu-
nity being built on a former industrial site adjacent 
to downtown Victoria. At buildout in 2015, the com-
munity will have 1.3 million square feet (121,000 sq m) 
of mixed residential, office, retail, and light-industrial 
space. Dockside’s developers, Victoria-based Wind-
mill Development and Vancouver-based Vancity, 
designed the project to be greenhouse gas–neutral 
and self-sufficient, with waste from one area provid-
ing fuel for another. All of Dockside’s buildings are 
targeting Platinum certification under the Leadership 
in Energy and Environmental Design (LEED) program. 

Use of potable water in residential, commercial, and 
office buildings will be 60 to 65 percent lower than in 
traditional developments, achieved largely through use 
of low-flow fixtures and reclaimed water for toilets. Each 
homeowner will be able to monitor hot and cold water 
use on individual meters installed in each house and 
control electricity use and temperature remotely.

All of Dockside’s sewage water will be treated on 
site and reused primarily for toilets, landscape irriga-
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In British Columbia, Canada, the Water Balance Model, a 
closed-loop approach to managing the urban water cycle, 
encourages the integration of stormwater management 
with land use planning and site development. Dockside 
Green, a 15-acre (6.1-ha) community being built on a 
former industrial site adjacent to downtown Victoria, 
will be greenhouse gas–neutral and self-sufficient, with 
waste from one area providing fuel for another.

tion, and water features. Residual treated water will 
recharge naturalized waterways that flow across the 
site. All facilities within the Dockside community—
shops, restaurants, an amphitheater, a neighborhood 
park, and dock facilities—will have access to recycled 
water for nonpotable uses. The recycled water system 
will irrigate a central greenway running the length of the 
community and feed Dockside Creek, a scenic waterway 
that will play a major role in stormwater management. 
The city will not bill residents for the sewage compo-
nent of the water bill nor for use of treated water. 

The development team estimates that more than 
52 million gallons (197 million liters) of potable water 
per year will be saved from the use of water-efficient 
appliances and use of treated water on site. In addi-
tion, 18 million gallons (68 million liters) of surplus 
treated water could be sold off site. The total sav-
ings, 70 million gallons (265 million liters) per year, 
is the same amount used in the Greater Victoria area 
on the year’s driest day.

British Columbia’s neighbor to the south, Seattle, 
is also interested in ensuring that new develop-
ments function the same way as the environment 

they replace—especially in terms of water quality and 
supply. When the Seattle Housing Authority (SHA) 
decided to develop the High Point neighborhood, the 
site included 716 World War II–era homes, a network 
of neglected streets, and some tree and plant cover. 
The SHA sought to revitalize the area by creating 
an urban, mixed-use, mixed-income community, 
but wanted the site to function like the forest that 
existed at the site 100 years earlier. 

At buildout, the neighborhood will include 1,600 
homes, a library, a health clinic, a community center, 
and a commercial core on 120 acres (50 ha). The 
remaining 20 acres (8.1 ha) of the site will provide 
space for parks, open space, and playgrounds. The 
site plan seeks to reintegrate the neighborhood with 
the blocks and ecological system of the surrounding 
west Seattle community. 

The High Point neighborhood comprises 10 per-
cent of the Longfellow Creek watershed, which has 
the highest coho salmon count of all Seattle creeks. 
To protect the waterway, the High Point development 
team built the largest urban natural drainage system 
in the country.
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The site’s previous water management system 
collected high volumes of water contaminated by 
dirt and toxic chemicals from rooftops, streets, side-
walks, and parking lots and channeled it directly into 
the creek. While this quickly removed water from the 
neighborhood, it did not allow reuse or replenish-
ment of on-site water supplies, and it polluted the 
creek. Excessive water flow eroded the creek banks 
and filled the creekbed with sediment, while dry 
periods reduced the creek flow, shrinking habitat 
and reducing water quality. The fluctuation in water 

volume also can lead to temperature changes that 
harm, or in some cases kill, aquatic life. 

High Point’s natural drainage system is expected 
to reduce runoff to Longfellow Creek by 80 percent 
compared with a conventional system. This will allow 
the site to function as if it were 140 acres (57 ha) of 
open meadow, which allows slightly more runoff than 
the same acreage of forested land. The entire system 
cleans, cools, and filters runoff before it reaches 
Longfellow Creek. 

Narrow streets are sloped to one side to direct 
water through cut curbs and into the four miles (6 km) 
of grassy and vegetated swales throughout the com-
munity. Gravel parking areas and sidewalks of porous 
pavement allow water from moderate rainfall to per-
colate through to the soil beneath without pooling on 
the surface. The 2.4 miles (3.9 km) of porous sidewalks 
are constructed with four to five inches (10 to 13 cm) 
of porous cement concrete pavement over six inches 
(15 cm) of gravel subbase. Most streets in the neigh-
borhood are not porous, with the exception of 32nd 
Avenue SW, which was a pilot project for the city. 

High Point homes have furrowed roofs that direct 
water down gutters to splashblocks and out to rain 
gardens. Another system of gutters connects to 
buried, perforated pipes that gradually leak water 
into the ground. In addition to water use–reducing 
fixtures inside houses, many homes and buildings 
harvest rainwater for outdoor uses. 

The High Point neighborhood in Seattle, Washington, 
is an urban, mixed-use, mixed-income community with 
parks and open space. It includes the largest urban 
natural drainage system in the country.
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The development team chose to employ artificial 
streams, intensive landscaping, and narrow, winding 
streets with natural curbs rather than storm drains and 
massive water detention ponds, but because of the 
project’s size, the team had to build a conventional 
stormwater system as well. To accommodate a 100-
year flood, a system of perforated conveyance piping is 
installed deep below the surface to channel water to a 
detention pond. The pond is not as large as would have 
been required without the natural drainage system and 
is engineered to imitate nature and create new habitat 
for birds, other animals, and plants. 

The natural drainage system drastically slows runoff 
heading toward Longfellow Creek—water moves only a 
few inches per day underground—and plant roots and 
microorganisms break down and consume the most 
harmful chemicals and waste. Seattle recognized that it 
was not able to replace the site’s original forest, but the 
development came close to mimicking the function of one. 

The concept of recycling a building’s graywater has 
been more readily accepted in office buildings than in 
residences across the United States. Heifer Internation-
al’s world headquarters in Little Rock, Arkansas, was 
named one of the Top Ten Green Projects for 2007 by 
the American Institute of Architects’ Committee on the 
Environment for its commitment to reducing the build-
ing’s carbon and water footprints. Heifer International 
applied for LEED Platinum certification, but was primar-
ily interested in demonstrating the organization values 
of sustainable living. The 94,000-square-foot (8,700-sq-
m) office building, completed in 2006, is located next 
to the Clinton Presidential Library and Museum and is 
within walking distance of bus and light-rail service and 
Little Rock’s entertainment district. 

The developed portion of the site is dominated 
by interwoven permeable surfaces and bioswales of 
native trees and grasses. A 30,000-square-foot (2,800-
sq-m) sloped roof directs rainwater to a five-story, 
42,000-gallon (159,000-liter) water tower wrapped 
with a glass-enclosed fire stair. Collected water supple-
ments a separate graywater storage tank fed from the 
lavatories and by condensate from ventilating units. 
The combined rainwater and graywater is reused in the 
building’s toilets and cooling tower, which account for 
90 percent of the building’s water needs. 

Under a special variance from the city, Heifer Inter-
national was also able to install waterless urinals and 
low-flow toilets and fixtures to minimize the demand for 
potable water throughout the building. 

Given the building’s proximity to the Arkansas 
River, the team decided to manage stormwater on site. 
Restored wetlands now wrap three sides of the building 
and wind throughout the site. Permeable paving also 
encourages natural stormwater filtration. Only native 
plant species were used for landscaping and wetlands, 
so they flourished with only a minimal amount of irriga-
tion, provided by collected stormwater and rainwater. 

The glass-enclosed staircase wrapping around the 
water tank is one of three on the exterior of the build-
ing. Each floats over the wetland and is open to outside 
air at the ground and roof levels, pulling cool air off the 
water. Heifer International reports that these staircases 
are so popular that they have drastically reduced eleva-
tor use and simultaneously raised awareness of the 
water recycling and stormwater management efforts.

As projects are developed in the 21st century, the 
ability to guarantee a sustainable water supply will 
be a critical element in ensuring that those places 
endure. However, there is not a single solution to 
ensuring that supply. Instead, each project will 
require a uniquely integrated strategy that mimics 
the natural water cycle of the place where it is built. 
And, as sustainability replaces green as the goal 
for community development, developers, designers, 
landowners, institutions, and communities will need 
to find increasingly collaborative solutions to reduce 
both their carbon and water footprints. UL

ALEXA BACH  is a sustainability consultant with UrbanGreen in 
San Francisco.
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