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What Lovins means as the “hard” energy path is more 
nuclear reactors, coal burning plants, massive dams for 
hydro electricity, expressways, oil drilling, tar sands 
extraction and mining for uranium and fossil fuels. The 
“soft” path for energy is simply one that doesn’t create 
such a toxic mess in its wake- energy conservation and low 
environmental impact renewables to meet carefully defined 
and ethically acceptable human needs. 

The origins of the hard path for water in many ways are 
less environmentally harmful, and unlike  the madder war 
on nature for energy deplored by Lovins, they  originated  
from  social concerns.  The hard path  emerged out of 19th 
century concerns to provide  pure drinking water. This  did 
have a greatly beneficial impact of extending human life 
expectancy through massively  reducing  diseases associated 
with contaminated water.  

The problem with the Victorians’ approach to water and 
sanitation was that it was inefficient. They designed 
systems so that all of the water in pipes for a great variety 
of purposes, such as industrial cooling and car washing, 
were as clean as the highest standard drinking water.   The 
authors note that the environmental impact of the most 
backward Victorian era water and sewer works are small 
in comparison to irrigation schemes, many of which,  such 
as those of Australia at the time,  were made in defiance of 
economic rationality. 

An eloquent contributor, Peter Gierick, describes how, 
“More than 20 per cent of all the fresh water fish species 
are now threatened or endangered because dam and 
water withdrawals have destroyed the free-flowing river 
ecosystems where they thrive. On the Columbia and the 
Snake Rivers in the US, 95 per cent of the juvenile salmon 
trying to reach the ocean do not survive passage through 
the numerous dams and reservoirs that block their way. 
More than 900 dams on rivers in New England and Europe 
block Atlantic Salmon from their spawning grounds, and 
their populations have fallen to less than one per cent of 
historic levels. Perhaps most infamously, the Aral Sea in 
Central Asia has been devastated because water policies in 
the former Soviet Union (and largely continued by current 
governments in the region) cut off most of the inflow.”

What is so encouraging in the plea for a sane “soft” water 
path is to discover that, in democracies at least, all the way 
from the European Union to South Africa,  such an approach 
is gaining favour rapidly. One of the biggest problems 
in keeping progress back the authors lament, is that the 
success of the sane approach of capping water consumption 
and embarking on conservation, is not widely reported in 
the commercial news media. 

annuals in containers carefully placed among the mulched 
shrubs. 

Of course there have been some near misses and casualties.   
It is always a struggle to provide enough water to keep 
the supposedly drought tolerant echinacea and nudbeckia 
happy, and in 2007, the driest summer yet, one spruce and 
two cedars succumbed to prolonged drought.  However, 
even those disappointments became successes.  The 
following spring I planted climbing nasturtiums around the 
base of the dead spruce, and the results were astonishing.   
The nasturtiums climbed over 12 feet to completely cover 
the dead spruce and bloomed prolifically until the first frost, 
making in effect a nasturtium tree.

So, in spite of the hot dry summers on top of the Niagara 
Escarpment, it is possible to have a beautiful flower and 
productive vegetable gardens.  Just a little ingenuity and 
planning is all that is required to become a gardening water 
miser. 

With permission from   © Joan Cunnington

Making the Most of the Water We Have: The Soft Path 
Approach to Water Management - Edited by David 
B. Brooks, Oliver M. Brandes and Stephen Guman.  
Earthscan, 2009.   

Reviewed by Dr. John Bacher, Project Researcher

Much like Amory Lovins’ classic 
polemic, “Soft Energy Paths”, written in 
1976, “Making the Most of the Water We 
Have: The Soft Path Approach to Water 
Management” is a plea for sanity, in 
a planet ravaged by the “hard paths” 
the authors deplore.  For what both 
Lovins and the editors of this volume- 
David  Brooks, Oliver  Brandes, and 
Stephen Gunman  disparage as “hard”, is overly polite 
and diplomatic. Considering the consequences to the planet 
from these “hard” paths, more easily conveyed descriptions 
would be “mad”, “deluded”, or most vividly and accurately,- 
a  violent assault on the earth. 

While few states have managed to cap their pollution 
emissions from hard sources, many are talking the soft 
approach to water, and refusing to embark on more water 
use while energy consumption continues to soar. Schemes 
such as the tar sands in the energy sector moreover, threaten 
to overwhelm the wise conservation measures for water 
taken by many jurisdictions in Alberta which are rightly 
praised in “Making the Most.”  

FROM THE PAGES OF
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One astonishing example of the systematic approach of 
conversion to the sane soft path, is detailed in a contribution 
by Henning Bjornland and Geoff Kuehne on Australia. 
They note that well before the terrible impact of the recent 
drought  Australians, motivated out of concern for the 
negative  environmental impacts such as blue-green algae 
blooms,  were moving away from the hard path - with the 
last big dam in the country being constructed in the early 
1980s.  

And, in 1995,  water consumption in the vast Murray-
Darling basin of central Australia was capped. This cap at 
the level of water consumed in 1993/94 was subsequently 
reduced to allocate more water to the natural environment. 
In 2008, a plan was developed to pay farmers $3.1 billion to 
either sell their farms or adjust to dryland farming. Another 
$5.8 billion was allocated to invest in updating leaky 
irrigation systems. 

Australian cities have been astonishing pioneers of the 
soft path. Treated sewage effluent helps farmers irrigate 
high value crops, such as the country’s growing and 
internationally award winning wine industry. Bjornland and 
Knehne note how, “Some new subdivisions have introduced 
onsite re-circulation  of waste–and storm water and homes 
designed with dual supply systems that use treated water for 
garden use and flushing toilets. Most Australian cities have 
also seen demand management and educational programs 
introduced to reduce usage through more efficient fixtures, 
rainwater tanks, less garden watering etc.”

There are a great number of inspiring examples of Canadian 
communities that have embarked on the soft water path. One 
is the Capital Regional District (CRD)  of greater Victoria,  
British Columbia.  Despite population increases, it has 
capped its water consumption for a decade. This its largely 
the resulted of the capital district’s well funded Demand 
Management Program, which has an annual budget of $3.5 
million.

Authors  Susanne Porter Boggs and Jennifer Wong note 
how, “Water conservation initiatives for residential and 
industrial, commercial and institutional users include 
educational programmes, a summer watering by-law, 
and toilet, washing machine and irrigation- timer rebate 
programmes. In 2005, the CRD implemented a bylaw 
that requires the installation of 6-litre low-flow toilets in 
new buildings, a measure that the provincial government 
adopted in 2008. The CRD also often offers free water use 
and efficiency audits to businesses in Greater Victoria and 
provides assistance with cost-benefit analysis of various 
water conservation measures....The interim goal is 10 per 
cent reduction in water use per capita by 2023.”

Victoria a city named after the Queen whose reign is 
associated with the early sanitary reformers who fought a 

plague of water born diseases, and,  whose husband Albert, 
the Royal Consort, died from a water -born disease,  is now 
associated with a new generation of water reform to protect 
our planet from human abuses of ecosystems. Knowing the 
impact of such success will greatly speed up the adoption of 
the soft water path which is the urgent cry of  “Making the 
Most of the Water We Have.” 

Constructed Wetland in the Sustainable Landscape   
by Craig S. Campbell and Michael Ogden. 
John R. Wiley and Sons, 1999.  

Reviewed by Dr.  John Bacher

While there are many unfortunately 
obscure but remarkably significant 
books on protecting the environment, 
Craig Campbell and Michael’s 
Ogden’s, “Constructed Wetlands in 
the Sustainable Landscape”, is in a 
distinguished class by itself.  What 
is so compelling about this book is 
how the  authors make a vigorous  
case for dismantling the current 
system of concrete and metal 
that shapes our sewage and storm water 
treatment technologies. Using exciting examples from 
throughout North America, they demonstrate that this can 
be done in both rural communities and heavily populated 
metropolitan regions, improving both the beauty of the 
landscape and  the purity of our waters.  They convincingly 
show that these methods  are   lower in cost, both in terms 
of immediate construction and long term maintenance, 
and most importantly,   provide a redemptive means of 
righting our relationship with nature,   through  ways to 
renew  wildlife habitat, essentially by restoring some of the 
wetlands that humans, in error, destroyed in the past. 

Campbell and Ogden begin by pointing out the basic 
scientific principles of how  constructed wetlands work 
well in the treatment of not only such biological wastes as 
sewage, but also the  devil’s brew of industrial waste  and 
the mix of petroleum wastes that are poured into our waters 
from street surfaces.  

This success is rooted in the peculiar design of the flood-
tolerant plant species, known as hydrophytes. They have 
evolved over millions of years, with a set of adaptations that 
allow them to tolerate stress conditions that would result 
in shock and likely death, to most upland plants that have 
developed  in dry conditions. 

One important unique factor with wetland plants is that 
they supply oxygen to their roots and then these proceed to 
diffuse out and oxidize the adjacent soil. This phenomena, 
Campbell and Ogden illustrate, “allow otherwise toxic 
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ions such as manganese to be reoxidized and precipitated 
in the soil.”  One of the main reasons that wetland plants 
can do this is that they have air spaces that allow oxygen 
to be transported from their upper parts to their roots, 
through the help of tubular pore spaces  that can be clearly 
seen if a cattail stem is severed cleanly.  Plants that have 
these abilities include Cattails, Bulrushes, and Common 
Reeds, all of which have the basic form of being tall, 
tubular wetland plants that send down oxygen into their 
roots and the surrounding wetland muck to essentially 
transform pollutants into safe substances.   Duckweed and 
other aquatic plants also colonize constructed wetlands 
and are beneficial in promoting treatment and also help in 
suppressing potentially harmful algal growth. Colourful  
flowering wetland plants, such as Iris and Marsh Marigold,   
can line the edges of such systems. 

While most of the text of “Constructed Wetlands in the 
Sustainable Landscape” comes from the many exciting 
examples of their use,  developed over the last forty years, 
Campbell and Ogden point out that this approach has been 
used for millennia by human civilizations. They note that the 
earliest recorded use of the technology is documented in the 
Bible, in a passage where God called upon Moses to purify 
water from its bitter taste, (likely from metal contamination), 
by use of a stick.   Our current understanding  of wetland 
processes to purify water however, comes as a result of 
the 17th century efforts of German cities to control their 
water pollution problems. Campbell and Ogden tell us  that,   
“Sometime during the 1600s, some ingenious citizen in 
Germany recognized that if the raw sewage was introduced 
into a big artificial pond, the natural processes of water 
purification could begin to work. These early pioneers in 
wastewater treatment recognized that much of the problem 
consisted of the solids that exist in sewage.  All the debris 
from the city streets, as well as the organic solids, could be 
settled out by allowing the sewage to enter a pond where the 
velocity of the water was appreciably slowed. Water leaving 
these settling ponds was clear and generally odor free.” 

The basic 17th century German method of pollution control 
is still used today in the sewage lagoon, whose basic form 
was finalized in the 1920s, adding newer techniques such as 
aeration. Such lagoons,  usually by accident, also become 
a benefit to wildlife and even tourist attractions to bird 
watchers.  When lagoons became common  however, the 
engineers who design these systems, did not understand 
the role that wetland plants actually play in their operation. 
Instead of being appreciated as part of the sewage purification 
process, managers of these lagoons would usually attempt 
to destroy emerging wetland plants around these systems, 
reducing their longevity and efficiency.  This is one of the 
reasons why such lagoons are usually replaced by more 
expensive concrete encased treatment plants, whenever a 
city gets bigger than around 30,000 in population. 

Campbell and Ogden point out that one of the most urgent and 
pressing needs to use constructed wetlands is to incorporate 
their features into the operation of existing sewage lagoons, 
essentially by adding an additional or polishing stage before 
their effluent is discharged to surface waters. One successful  
example they cite is the City of Ouray, Colorado, whose 
polishing constructed wetland began operating in 1994. 
One spectacular version of this approach took place in 1970 
by the City of Show Low, in northeastern Arizona.  Here a 
constructed wetland polishing system receiving wastewater 
from an aerated lagoon, has become the best waterfowl 
breeding habitat in Arizona. Islands here have been created 
to assist waterfowl reproduction. The constructed wetland 
complex now attracts nesting colonies of black-crowned 
night herons, and ten endangered bird species, along with 
black bear, mule deer, pronghorn and elk. 

In addition to treating sewage, constructed wetlands are 
important to cleanse contaminated storm water runoff from 
city streets. The authors point out that to a certain extent 
this is already done through grassed swales and storm water 
detention ponds. Their  efficiency can be  increased however,  
if they are consciously modified to operate as constructed 
wetlands, instead of, as is commonly done, removing 
wetland plants from these features as supposed “weeds”. 
One example of this approach can be found in the subdivision 
of Village Homes, in Davis, California, a community, with 
a international reputation as an environmental innovator.  
Here,  percolation ponds are located over areas with well-
drained, gravelly soil. The authors note that the system 
works, “as a miniature watershed with a dendritic system 
of swales, a shallow retention pond, and check dams. Street 
drainage is channelled through notched curbs directly into 
the naturalistic swale system, which has been planted with 
a variety of vegetation. The entire system was designed to 
handle and absorb a ten-year storm event entirely on site, 
with any overflows being directed to the existing storm sewer 
in the street bordering Village Homes. In the eighteen years 
the community has existed, it has delivered overflow water 
into the conventional city system on only a few occasions.” 

The city of Bellevue, Washington near Seattle has become 
a world leader in stormwater management techniques that 
incorporate the ecologically sensitive features of constructed 
wetlands. The authors describe how the city’s stormwater 
plans incorporate “a structure of natural local waterways, 
vegetated swales, and wetlands designed to protect the 
Kelsey Creek  Fishery and to protect the community from 
flooding.” Since 1994, Bellevue has set goals, which include 
“acquisition and rehabilitation of wetlands, preserving 
habitat for upland species, and working cooperatively with 
Parks and Community Services  to integrate the natural 
open spaces that are components of the city’s stormwater 
management system with park and recreational uses.
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Another area where constructed wetlands can be used is 
for connections with homes serviced by septic tanks, or 
where composting toilets are used, in greywater systems. 
(ie. sinks, laundry waste.)   One of the benefits of such 
systems is simply home beautification. Another is that they 
can be used to save septic systems in areas where pollution 
problems have become so severe as to otherwise require the 
extension of piped municipal sewer services. 

The most inspiring chapter in  Constructed Wetlands in 
the Sustainable Landscape,  is beautifully titled, “Art, 
Engineering and the Landscape.” Herbert Bayer in his 
Mill Creek Canyon Earthworks project in 1982, created a 
park with sculptural earth forms that serve  as stormwater 
drainage basins for King County, Washington.  One artist, 
Lynne Hull, has created stone carvings to capture rainfall for 
desert wildlife, and has crafted floating waterfowl nesting 
islands, bat boxes and other wildlife habitat structures. 

One of the most heroic accomplishments in this regard was 
undertaken by the artist Patricia Johanson,  who obtained 
an architectural degree to stop being dismissed as a “stupid 
female”, for advocating large scale artistic ecological 
restoration projects. After receiving the appropriate 
qualifications, Johanson in 1981 obtained an artistic 
commission to design an “environmental sculpture”, for 
the Fair Park Lagoon.                                              

Previous to her great commission,  the Fair Park Lagoon  
which occupies Dallas’s  largest park, had been lifeless and 
algae ridden, suffering from turbidity and bank erosion.  
Working with the staff of the adjacent Dallas Museum of 
Natural History to study wildlife habitat,  Johanson lined 
the lagoon with plantings, such as wild rice and bulrush, to 
provide for the needs of turtles, fish and birds.     Sculptures 
that were employed were of particular  wetland leaves and 
roots. Fanciful  bridges, islands, seatings  and overlooks 
were created to view the wildlife. Protected islands were 
created in places where wildlife would be undisturbed. 

Walter Davis, one of the museum staff who did background 
research has evaluated the success of the Environmental 
Sculpture of the Fair Park Lagoon Project. He found  that, 
“today the Lagoon teems with life. Those who understand 
the intricacies of a functioning ecosystem find particular 
satisfaction here. A kingfisher visiting for the first time 
in decades signals that the water is clear enough for this 
master fisherman to spot minnows swimming beneath the 
surface.  A pair of least bitterns, secretive inhabitants of 
the vegetative shoreline, moved in in the first year and 
have built a nest and raised a family each of the past five 
years. Ducks and turtles sun themselves on emergent parts 
of the sculpture, safe from predatory dogs and cats and 
enthusiastic children. These plants and animals are not 
captives held for the enjoyment of human spectators. Most 

have chosen to live in the Lagoon because it provides food 
and shelter for themselves and their offspring.” 

In the case of the City of  Columbia, Missouri, a constructed 
complex to replace an outdated and overloaded conventional 
treatment plant was developed as part of a conscious effort 
to restore some of the state’s pre-European contact wetlands, 
of which ninety per cent have been  lost.    The constructed 
wetlands now form part of the Eagle Bluffs Wildlife Area.   
Part of the success of the project is shown by such special 
events as Eagle Days, Spring Waterfowl Viewing Weekend, 
and the Shorebird Migration Weekend. 

The most magnificent constructed wetland yet to be built, is 
the only in one in North America to be constructed to deal 
with waste from a major metropolitan urban community 
larger than 200,000 people. This is the great Orlando Easterly 
Wetlands and Park, a 1,200 acre surface flow constructed 
wetland which opened in 1987.  It  was built on a former 
poor pasture that had been converted earlier from wetland.   
A total of 2.1 million aquatic plants, including 120,000 trees 
were planted to create a deep marsh, a mixed marsh, and 
a 400 acre hardwood swamp. Water meanders through the 
complex system in thirty days, with the hardwood swamp 
serving as the final nutrient sink. The wetlands are home 
to otters, deer, turtles, snakes and alligators.  They provide 
habitat for a number of rare wetland species,   including the 
Everglades kite, bald eagle, wood stork, sandhill crane and 
the eastern indigo snake. 

The pleasure one receives from reading “Constructed 
Wetlands in the Sustainable Landscape”, is tinged with 
the sadness from knowing that the approach taken 
here is so unusual. There is no reason why, except for 
the dominance of the public and municipal worship of  
concrete, that the examples cited here cannot become 
the norm across Canada.  Orlando’s success shows that 
constructed wetlands can work to purify water on a 
major scale even in our largest cities such as Vancouver, 
Montreal and Toronto. 
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monic Orchestra.  Kregal is “the principal visionary 
of the Scajaquada Pathway ”,  a two mile path that 
links Buffalo’s largest park with the Niagara River-
walk.   On a walk with Kregal, Wooster documented 
carefully a number of inspiring signs of the Creek’s 
recovery from a former abandoned industrial waste-
land. They observed giant Snapping Turtles sunning 
themselves on rocks, red wing black birds trilling, 
beaver-cut trees and “grown men fishing all along 
the Scajaquada.” The most spectacular sight was 
that of a “Great blue heron following the creek like 
a map upstream.” 

Wooster shows that nothing about how to protect 
the environment in the Great Lakes is dull, but is 
however, terribly under- reported. She describes 
the drama of the debates concerning the status of 
the American eel as an endangered species, where 
she was expelled from one study session for not 
being properly invited. She gives a glimpse of the 
debate over whether there is a migratory ocean-
ic population of Atlantic Salmon in the upper St. 
Lawrence River, and of the Onondaga’s plan to 
restore it to the lake in whose waters their ancient 
Iroquois Confederacy was founded.  She also in-
forms us that Americans are planning to launch a 
NAFTA challenge to Ontario’s coal burning emis-
sions at the Nanticoke Generating Plant, one of the 
major sources of acid rain emissions contaminat-
ing the lakes of the Adirondacks. 

In a quite moving fashion Wooster shows the dedi-
cation of the many environmental champions who 
work to restore Great Lakes ecosystems, without 
the appreciation they deserve. One astonishing fig-
ure from Buffalo, Stan Spisak, is shown on the Buf-
falo River with the then New York State Senator  
Robert Kennedy. Spisak was also able at this time to 
meet with US President Lyndon Johnson, show him 
samples of contaminated sludge, and persuade him 
to issue an Executive Order to prohibit the dumping 
of dredged materials into Lake Erie. Another is the 
Mohawk artist Ray Fadden, founder of the Six Na-
tions Museum in Onchiota.  Aware of the problem 
of the continuing disruption of the Adirondacks with 
acid rain and mercury, he has taken the unusual step 

of “feeding the wildlife, including eleven bears, to 
help them survive the loss of natural food sources 
and valuable habitat.”      

Throughout “Living Waters”, Wooster explains 
how easy healing the earth would be if we simply 
used the “good mind” to work with nature rather 
than making war upon it. As with many of her best 
examples, this is shown most vividly in her home 
city of Buffalo. It is committed to the most costly 
way of handling its garbage, incineration. As a re-
sult it has “a garbage recycling rate of only 6.5 
per cent compared to a national average for cit-
ies of about 30 percent, with cities like  Guelph 
recycling well over 50 percent of their munici-
pal waste.” Another, technically at least, painless 
path for ecological restoration, is to dissuade the 
New York State Thruway Authority from annually 
pouring multi-millions of dollars into what now 
has become the purely recreational Erie Canal, “in 
light of its continuing potential as an invasive spe-
cies vector and its impacts on the Oswego River, 
Montezuma Swamp, and other wetland ecosystems 
across the state.” 

One of the reasons that “Living Waters” is such  
good reading is that it will help the environmental-
ists who are blessed by reading it, feel better about 
what they do. You will certainly see yourself as 
the dedicated orchestra timpanist, rather than the 
grumpy short sighted  curmudgeon .
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