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The Keynote Plenary 
Sandra Postel launched the conference with her overview of "Water 
in the World. " Chandra Madramootoo followed with a compkmen
tary presentation on "A Vision for Canada's Water. " Jennifer Moore 
of Environment Canada moderated the session, including two lively 
question-and-answer periods. 

Water in the World: 
Sandra Pastel's Conference Keynote Presentation 

The philosopher-catcher extraordinaire, 
Yogi Berra, had some advice for predictors 
of the future: "It's hard to make predic
tions, especially about the future." 
However, Sandra Postel, the conference 
keynote speaker, batted this off and confi
dently predicted that our main challenge 
in the new millennium would be satisfying 
the water demands of an upcoming 
global population of eight or nine billion, 
while also satisfying the needs of aquatic 
habitats and ecosystems. Invoking the 
conference sub-theme, Postel expects that 
water scarcity and the increasing competi
tion for water will be a bigger "driver" of 
the early twenty-first century than oil was 
in the early twentieth century - for three 
reasons: (1) water is the basis of life - a 
fact so simple and fundamental we often 
forget it; (2) water is non-substitutable -
unlike oil; and (3) fresh water is renewable 
but finite (with per capita availability in 
steady decline). Her basic message: the 
world needs fundamentally new 
approaches to prevent more hunger, 
social tension and international conflict. 
There are ways to improve the ben-
efits of every gallon we extract 
from nature, to guarantee 
the quantity and qual-
ity of water 
needed for 
healthy 
natu-

ral systems, and to create a new ethic of 
water-sharing. In the face of so many 
signs that the way we use water is not 
sustainable, our current water policies are 
tragic. 

From a global perspective, we are already 
using about half of the accessible, readily 
available surface water run-off; global lim
its may be much closer than we think. 
Many key rivers are dammed to the 
extent of suffering serious downstream 
(and upstream) ecological consequences -
and now economic and environmental 
costs. Disconnects abound in many cases, 
between the river, its floodplain and chan
nel, and its estuary. Most rivers are now 
moderately to strongly fragmented, and 
many major rivers are virtually 
"tapped out" at peak 
demand times and/or 
in the dry season. 
These 

include the Ganges and lndus in India, the 
Yellow in China, and the Colorado in the 
U.S. 

On the groundwater front, it is only since 
the Second World War that we have had 
the pumping and deep drilling technolo
gies to permit tapping groundwater on a 
grand scale, much of it for irrigation for 
food production . We are actually now in 
an unsustainable situation in this respect, 
because of major differences in aquifer 
recharge (versus withdrawal) 
rates. In order to close 
the gap 
between 
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current supply and projected demand, it 
has been estimated that we will need to 
find the equivalent of ten more Nile Rivers 
over the next thirty to forty years. 

Postel also suggested that, because of 
current climate change dynamics, we 
don 't really know how to plan for the 
future water situation, especially in terms 
of mountain snow-pack management. 
Hydrology is literally changing the geog
raphy of much of Asia. Yet none of these 
uncertainties or dynamics is entering fully 
into our thinking in terms of planning 
responses. In fact, we seem to be losing 
the ability and capacity to plan on a large 
scale over the long term. Still, re-alloca
tion is becoming "the name of the 
game"; we can safely anticipate pressures 
to shift water from agriculture to urban 
purposes. In the developing political econ
omy of water, Postel noted, it will be a 
case of "water flowing uphill. .. towards 
money." Water scarcity is now driving the 
global grain trade. Countries need to 
import to replace their own needs: "Grain 
is the currency by which water is traded" 
(it takes 1000 tons of water to produce 
one ton of grain) . Our national intelli
gence and foreign policy communities are 
beginning to pay attention to this, espe
cially in areas such as the Nile Basin . 

Recognizing that it is easy to despair in 
such circumstances, Postel urged us to 
become concerned and mobilized - to 
confront how we might shape a more sus
tainable water future. Her proposed 
agenda: 

1 Press for a necessary doubling of water 
productivity in the economy, in order to 
do much more with less. While this is 
not an easy task, Postel thinks it is nev
ertheless "doable" - partly by new 
technology such as drip irrigation for 
agriculture, and partly by conservation 
initiatives, especially in urban areas. 
Conservation is not yet part of a broad 
strategy, despite opportunities in such 
areas as wastewater re-use. Information 
technology also has "a huge role" to 
play, conveying real-time data to fine
tune irrigation practices. Postel noted 
that in the U.S. there are some signs of 
increased productivity, in terms of a 
decoupling of water-use rates from eco
nomic and population growth rates. 

2 Create "environmental water reserves " 
(for want of a better term) based on 

securing the necessary quantity, quality 
and timing of water flows for ecosystem 
integrity. Postel identified the need here 
for an interdisciplinary and cross-profes
sional effort - at the national scale in 
each river basin - to understand more 
clearly the flows necessary to sustain 
the ecological functioning. Mention was 
made of some recent progressive South 
African policies which clearly give prior
ity to ecological, as opposed to eco
nomic, functioning. South Africa's 
national water policy includes the fol
lowing recognition of the need to sus
tain ecological functions first and fore
most: 

"The quantity, quality and reliability 
of water required to maintain the 
ecological functions on which 
humans depend should be reserved 
so that the human use of water does 
not individually or cumulatively com
promise the long-term sustainability 
of aquatic and associated ecosys
tems." 

As Postel acknowledged, it remains to 
be seen how effectively the policy is car
ried out, but it is a very promising policy 
on paper, and it could be usefully intro
duced into many of our own planning 
exercises. 

3 Completely re-think the case for large 
dams - their costs, their benefits and 
their role in the future. There is now a 
World Commission on Dams (due to 
report by the end of 2000), jointly 
sponsored by the World Bank and the 
World Conservation Union, questioning 
the development effectiveness of large 
dams to date. In the U.S. Postel can 
already see such changing values over 
water, to the extent of some dams 
being demolished, and the continuation 
of many other dams being debated 
(especially where salmon stocks have 
been adversely affected). She believes 
we can restore ecological functioning 
without paying a huge economic price. 

Postel concluded her presentation by 
referring to an intriguing quote from an 
anonymous Swiss scientist - a quote she 
considers suggestive of a response strat
egy: "Technology is nature's experiment 
with man." There is a "turning of tables" 
to be attempted, by means of a new ethic 
that puts technology in its place, rather 
than letting it have its way with 
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humankind and with nature. Postel 
believes that we do need to get smarter 
about the technologies we employ and 
how we employ them. But technology 
also has limits as to what it can and can
not do. A prerequisite for solving the kind 
of water problems discussed is the adop
tion of a guiding water ethic in society, 
whereby enough water should be pro
vided to all people and living things, 
before some get more than enough. 
Water is the basis of life on earth : this 
lends an ethical dimension to every deci
sion we make about it, particularly as it 
becomes scarcer. We can all do much 
more to advance the cause of sustainable 
water use, and of a sustainable future for 
water, by fostering such an ecologically 
ethical approach. 

Q&A session 
An Ontario planner asked Postel if she 
foresees cooperation or confrontation 
between the U.S. and Canada over large
scale water diversions from parts of 
Canada to the U.S., and wondered if the 
southwestern U.S. is likely to moderate its 
water demands. In response, Postel noted 
that most of the telephone calls she gets 
regarding such diversion issues come from 
Canadians. She senses that Canadians 
have been wise to go slow on the 
approach to this issue, and to avoid 
opening what she sees as the Pandora's 
Box of ramifications of large-scale water 
exports. She referred to a highly 
progressive report from the International 
Joint Commission on the Great Lakes, in 
part because of its recognition of a 
profoundly important precautionary 
principle: that if we don't really 
understand the ecological implications of 
an action such as diversion, we should 
practice caution before taking irreversible 
action (especially with increasing 
uncertainty around future implications for 
climate change for the likes of the Great 
Lakes) . 

Postel projected specific tensions between 
government policy and private companies 
seeking to profit from North American 
water sales. From a water perspective, it 
did not make any sense to export large 
quantities of water from Canada to the 
southwestern U.S., regardless of what is 
done "down there." In Pastel's opinion, 
the economics are simply not there, and 
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the U.S. government is now completely 
out of the business of building large new 
water diversion projects. Conservation, 
efficiency, and demand management 
options are far and away the most envi
ronmentally sound - but also the most 
economically viable - measures to satisfy 
new demands in any part of the U.S., 
including the southwest. 

The moderator, Jennifer Moore, added 
that we in Canada have a Boundary 
Waters Treaty with the U.S. (going back 
to 1909), which has helped to create "a 
healthy tension." It has provided an excel
lent governance foundation and is widely 
acknowledged for its workability. 
Governance is very important in Moore's 
view, and she bel ieves that we have a 
good start in that particular framework. 

Norval Collins (CEF Consultants, Halifax) 
sought more comments from Postel on 
coastal zone management and marine 
issues - noting, by way of example and 
justification, that China was planning 
incredibly intensive exploitation of its 
coastal zone in order to meet its critical 
need for food production . Postel acknowl
edged that the freshwater/marine inter
face occurs in the coastal zone, with the 
degradation of our rivers having very seri
ous impacts on coastal areas. Pollution 
loadings in some places (such as 
Chesapeake Bay in the U.S.) are begin
ning to have adverse effects on the other
wise very productive estuaries. She argued 
that these are the kinds of connections we 
need to improve through multi-state , 
multi-disciplinary, multi-professional col
laborations. 

David Mitchell (DalTech University, 
Halifax) wondered about U.S. experience 
with community group involvement in 
rethinking the purpose of dams. Postel 
noted that this was on the rise, especially 
in connection with increasingly common 
re-licensing hearings. In many cases this 
has led to reconsideration of the case for 
maintaining dams. 

Another questioner focused on what he 
regarded as a troubling trend of devolu
tion of water management responsibilities 
from senior to junior or local govern
ments, and wondered how many coun
tries may now be re-asserting national or 
federal responsibilities in such areas as 
groundwater protection and related plan
ning. Postel indicated that there is great 
variation between countries in terms of 
how water law is laid out. Especially prob
lematic is the situation with respect to 
groundwater, which is enormously 
stressed in many countries, but which is 
often completely unregulated by any level 
of government. She noted simply that 
" the tension is definitely there." 
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Christopher Ives (CMHC Research 
Division, Ottawa) pointed to recent initia~ 
t ives on micro-system responses to water 
supply and treatment problems at the sin
gle-house or neighbourhood scale. He 
asked if Postel envisioned more attention 
for such micro-systems. She expected that 
these systems might - unfortunately -
encounter resistance in the short term, 
and expressed greater hopes for the 
adoption of basic efficiency standards for 
various appliances in homes, and for 
design innovations to "building conserva
tion in ." These more incremental initia
tives might pave the way for the broader 
adoption of micro-systems in the 
medium-to-long term. Moore also noted 
how far we have to go in Canada to 
become sensitized to the need for more 
efficient appliances or more closed-system 
responses: urban domestic use in Canada 
and U.S. is almost twice the European 
rate. 

Duncan Fraser (City of Edmonton) 
referred to the cover story of the June 12, 
2000, issue of Maclean's magazine, 
"When Water Kills," which followed up 
the situation in Walkerton , Ontario, by 
identifying potentially similar threats in 
other parts of Canada. He asked Postel for 
her comments on groundwater pollution 
from agricultural practices. She noted that 

in the U.S. we have not controlled 
non-point sources of pollution nearly 
to the degree that we have controlled 
point sources. Much of the stream 
degradation, much of the river pollu
tion , and the coastal degradation 
alluded to earlier, seems very clearly 
to be coming from feedlots run-off. 
This is a new area that we need to 
begin looking at, that has largely 
fallen through the cracks of our water 
quality efforts - at least in the U.S. 

Postel pointed in particular to algae 
blooms and unusual toxins that seem to 
be associated in some way with the pollu
tion loads connected to intensive runoff 
from hog farming in North Carolina. She 
continued: 

So there are a lot of consequences to 
this that we really haven 't looked at 
very carefully, and the dangers to 
water supplies are there. In general , 
we have to remember that we are 
providing very high quality water to 
millions of people on a daily basis, but 
there are enough problem situations 
now cropping up that we need to go 
back to our watersheds and look at 
the sources of pollution beyond the 
point-sources, and look at land use, 
and particularly animal agriculture -
especially with the latter expanding 
so much. 
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Ian Wight (University of Manitoba), build
ing on the previous question, wondered 
to what extent planners and planning sys
tems might have been complicit in some 
of the situations mentioned by Duncan 
Fraser. He invited Postel to respond by 
expanding on her point about the impor
tance of a guiding water ethic. For a pro
fessional body such as CIP, Wight sug
gested , it would be particularly important 
to determine how such an ethical principle 
might be put into operation . Did Postel 
know of any situations - perhaps in terms 
of the South African policy she had men
tioned - that might help us extend the 
ecological ethics in our professional con
text? 

Postel admitted that while "it is easy to 
talk about trying to get a water ethic out 
there, it is harder to implement." 
However, the South African example 
seemed to be a good one: 

.. . that ecosystems should get the 
water they need to remain healthy, 
and all people should get their basic 
water needs met to be healthy. This is 
the essence of a water ethic - ensur
ing that all living things have the 
water that they need to remain 
healthy before you allow extra, luxury 
uses. 

This is why Postel always tries to stress the 
need to understand ecosystem water 
requirements: 

Until we really know in a scientifically 
valid way what these requirements 
are, I think the precautionary principle 
is very important, because there are 
irreversible consequences to some of 
the things we do. Once we send a 
species to extinction , it's gone. In the 
face of uncertainty, and in the face of 
potentially irreversible change, I think 
the precautionary principle is a way to 
operationalize a water ethic. These 
decisions have an ethical dimension 
because they affect life on earth, life 
in all of these systems. There's a reso
nance that people sense - water as 
the basis of life - that at a societal 
level can take hold. It's a powerful 
thing that one should not be afraid to 
articulate in a planning meeting or in 
a citizen's watershed meeting, 
because I think people understand it 
at some level outside their head. It's a 
matter of allowing it to enter the 
debate, and then to begin to opera
tionalize it in these kinds of policy -
that can start to make a difference. 

Pierre Valiquette (INRS-Urbanisation, 
Montreal) commented on the long history 
of planning, management and regulation 
efforts on the St. Lawrence River in the 
vicinity of Montreal - yet problems per
sist, such as declining water levels and the 



I Plan 

loss of wetlands. He was sympathetic to 
the notion of a new water ethic but was 
discouraged by the lack of progress in 
government policy in the past. He sug
gested that neither state intervention nor 
a new water ethic would alone be suffi
cient to address the issues, and implied 
that much more needed to be done on 
other fronts. 

Postel concurred, and went on to com
ment that 

it's hard to overestimate the degree of 
fundamental change that we need 
when it comes to water management. 
We have to work through the collec
tion of tools we have, i.e. appealing 
to ethics, to policy, to management, 
and to good practice in planning. We 
have tools in each of these areas but 
we are not using any one set of these 
tools as much as we need to. 

But she could at least visualize a way to 
get from where we are now to a much 
more sustainable situation . She indicated 
that she can envision it - which is half the 
battle: "It's important to stay positive in 
our vision; we can get there if we choose 
to. The problems are so great that it is 
easy to despair about them, and to see 
what's not happening - but there is a lot 
that we can do." 

Jennifer Moore added a point about the 
importance of the linkages between the 
tools that we can harness and how they 
can be viewed more broadly. For example, 
there is legislation and regulation, but 
there's also "community-based group 
work on the ground." We often seem to 
look at the conventional tools in self-con
tained "silos." We need to look more at 
what makes sense, when, and where. 
Such best practices are a logical focus for 
a group like the CIP membership, to help 
flesh out what a water ethic might mean. 

Cate Soroczan (CMHC, Ottawa) was par
ticularly interested in the significance of 
Montreal's problem with leaks in its 
municipal water system (40% of the 
water is lost in the pipes/infrastructure), 
especially when others such as CMHC are 
trying to promote conservation measures 
for the water that does make it through to 
households, businesses and industries. 
Soroczan wanted to know what the par
ticularly successful solutions are, in terms 
of the "down-and-dirty" specifics for 
increasing efficiency. Who has done what 
in terms of best practices? What were the 
drivers? 

Postel responded by noting that there was 
variation from place to place, but focused 
on the somewhat similar example of 
Boston. Here the main area of savings 
resulted from tightening up their own 
infrastructure, especially by finding and 

fixing leaks. The driver for that program 
largely came from a state-wide citizens' 
initiative that challenged the 
Massachusetts Water Resources Authority 
not to divert more water from the 
Connecticut River, as doing so would 
destroy salmon restoration efforts and 
adversely affect water quality. Citizens 
demanded the Authority look at water 
conservation. The water demands in the 
Greater Boston area were very close to 
the sustainable yield at the time (the mid-
1980s). Fixing leaks was the most cost
effective conservation measure imple
mented. Other measures included 
industrial water audits and the recycling of 
cooling water; retro-fitting homes with 
conservation devices; education programs; 
and pricing measures. A key consideration 
for success was the packaging of such a 
range of measures: 

A mixture of economic incentives, 
technology tools and getting the pub
lic aware and understanding of what 
is going on and supporting the pro
gram. Fixing leaks is almost always 
one of the least expensive things you 
can do, especially in older cities with 
older infrastructure (where leaks are 
significant). It's not rocket science -
it's a relatively easy thing to fix . But 
you've got to have some incentive for 
the utility to do it. 

Jennifer Moore also noted the recent 
announcement (at the FCM in June 2000) 
of a new federally-supported infrastruc
ture program - with a distinctly "green" 
emphasis. This represents a source of 
incentive in the current Canadian context, 
and is a huge shift in direction from the 
previous infrastructure program. Postel 
added that the benefits of urban conser
vation efforts in the U.S. now include the 
downsizing of supply and treatment facili
ties. With conservation such capital costs 
can be significantly reduced, because con
struction can be delayed or projects 
downsized. 
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Sandra Pastel's conference presentation. 
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