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+ Water Management: 
Everything old is new again

The human relationship with 
water goes back to the origin of 
life

Water a key social and 
economic resource in every 
human civilization

Often illustrated in works of art 
showing the human relationship 
with water

Water highly valued:

1989 was the 2000th 
anniversary of a Roman decree 
prohibiting pollution of the public 
water supply



Ruins of the Roman aqueduct in Tarragona, Spain



The river as a cultural and aesthetic resource: 
A 12th Century river festival in China



+ Three major stages

Private Water – Prehistory to Industrial Revolution

Public Water – Physical Control and Public Health – 19th-20th C.

Shared Resource – Integrated, “Systems” Water Management 



+ Stage 1: Private Water

A personal, individual relationship with water, for drinking, 
cooking, washing, transportation, aesthetic enjoyment (some 
exceptions,  e.g., Roman engineering works)

Population small; water use therefore small scale, widely 
dispersed – users were “on their own”

Little need to collaborate, cooperate in water use 
Water-related conflict rare
Few public activities or structures related to water in most societies

Human impact on water systems consequently negligible

Impacts of natural hazards (floods, droughts, hurricanes) 
modest because of widely scattered population



Sunset, Lake Memphremagog, ca. 1850
Cornelius Krieghoff



+ Stage 2: Public Water (Physical 
Control and Public Health)

Population growth

Railway (1855) and growth of railway cities

Technological advances
Major water diversions
Public water structures (sewers, dams)
“Siloed” water management institutions 
(works, public health, fisheries, etc.)

Growing public health concerns
Growing awareness of causes of water-
borne disease (John Snow, cholera)
Inadequate sanitation in urban areas
Increasing immigration rates

Scientific American, Dec. 12, 1885. 
Knickerbocker Avenue Extension Sewer,  
Brooklyn, New York.



+ First, drainage

Increasing commercial, industrial 
traffic created demand for better 
road surfaces

Even as late as 1898, A. W. 
(“Archie”) Campbell, Ontario 
instructor in road-making, 
observed: 

“…From the middle of October 
to the end of May, by far the 
greatest part of the mileage of 
the province is mud, ruts, and 
pitch holes. There are at least 
two months when the roads 
are practically impassable.”

The first sewers were in fact road 
drains, to improve conditions for 
vehicular travel

Downtown St. Thomas, Ontario 1875

Note boardwalks and boards laid over 
the muddy street



+ Then public health concerns…

Cartoon from Punch, 1852

A 19th C slum 
alleyway



+ The beginnings of public health

Interior of a Toronto slum, 1913 (Toronto 
Department of Health)

Concern about disease 
transmission

Establishment of public health 
officers (~1880s)

Routine inspections of slum 
conditions – need for better 
sanitary drainage

Eventually, a realization that 
storm sewers could be used 
to drain sewage away from 
homes and into receiving 
waters



+ Stage 3: Integrated, “systems”
management (Shared Resource)

Public water and wastewater services, and public health 
systems, served us well through the first half of the 20th Century

But then, some major wakeup calls forced a reexamination of 
past practices, and prompted adoption of a new paradigm



+ Rachel Carson’s Silent Spring 1962

Carson was a former US Fish 
and Wildlife Service biologist

Her 1962 book Silent Spring 
drew attention to the impacts of 
water quality deterioration on 
wildlife, and the role of 
industrial polluters

Alerted the public to the fact 
that government could not be 
trusted to manage water 
resources in a protective way



+ Major floods

As population grew, the impacts 
of major flood events became 
more devastating

Rapid urban development 
converted much of the land 
surface to impervious cover, 
and diverted rainfall into 
neighbouring streams

The solutions for major floods 
required new linkages between 
land use planning, municipal 
engineering, and environmental 
conservation

Don River after Hurricane Hazel, 1954

Flooding in the Grand R. at Galt, 1975



+ Eutrophication

Cultural eutrophication
Fish kills
Aesthetic concerns
“Death” of Lake Erie

Could not be solved 
exclusively by point-source 
technology 

Growing recognition of need 
to examine the land-water 
relationship

The Pollution from Land Use 
Activities Reference Group 
(PLUARG) – a “reference”
activity from Canada and the 
US to the International Joint 
Commission



+ Need for a paradigm shift

Traditional approaches, disciplinary “silos” were not 
effective in tackling these major issues

New agencies, new laws were needed to integrate 
studies of land and water;  of physics, chemistry and 
biology; of natural, social, and economic forces

1970: US EPA; Ontario Ministry of the Environment
1971: Environment Canada, Dept. of Fisheries and Oceans
1972: Great Lakes Water Quality Agreement
Origin of many key federal and provincial/state pollution control and 
environmental assessment statutes



+ New tools also emerging

Digital computing, eventually at the desktop level

Geographic Information Systems 

A better-informed, more vocal public

Evolution of non-adversarial approaches to conflict resolution 
(alternative dispute resolution)

Successful catchment management activities, especially in 
Ontario (Thames, Grand, Avon, Don, Humber, Rouge, Rideau); 
BC (Fraser River); Australia; UK

Multijurisdictional management of major international basins, 
e.g., Rhine, Danube, Mekong, etc. 



+ Challenges and opportunities

There is no single, clear water management “problem”
A single centralized approach or strategy is an unrealistic goal

Water management systems must be locally responsive and 
appropriate to local environmental conditions, cultures, and 
values.

Global economy; global economic pressures.

Climate change. Enough said.

Increasing need to manage complex systems under 
uncertainty.



+ Where next?

Today, we recognize several essential elements in IWM:
Collaborative problem assessment, analysis, and selection of 
preferred management strategies
Attempt to manage water resources in an integrated, multisectoral
fashion, viewing water quality and quantity in its social and 
ecological context. 

The principal scale for IWM is the local watershed, but there is
still a need for senior government leadership

May need new institutional structures and/or policies

Networks are critical – need to link and share
Between stakeholder groups, sectors, disciplines
Can no longer rely on government to provide expertise,  $$



+ Conclusion

Ultimately, IWM is not primarily a technical exercise: it is a 
framework for collaborative learning and social change

It is not a single task to be accomplished in the most efficient
fashion and then set aside, but rather an ongoing dialogue, 
respectful and inclusive

Effective IWM creates a social and institutional foundation 
for collaborative decision making – in this case, for the 
sustainable management of water, Canada’s most precious 
natural resource
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