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Renewable Freshwater Resources

Top 5 Countries   

% of global supply

Brazil 12.4

Russia 10.0

Canada 6.5

USA 6.4

China 6.4

Sprague 2006
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Some recent signs that climate warming has 

been underestimated by the IPCC:

ÅAccelerated sea level rise ï

Rohling et al. Nature Geoscience 2009

ÅGreater insect damage : higher forest fire

Kurz et al. Nature 2008

ÅGreater ocean acidification

Proc. Royal Society of London 2005

ÅLonger period of high atmospheric CO2 

Archer et al. Ann. Rev. Earth Planet. Sci. 2009

ÅAccelerated loss of polar ice

NOAA, NASA websites, many papers

ÅChanges in biotic distribution, abundance, breeding

Post et al. Science 2009

ÅAccelerated melting of permafrost, greater C content

Tarnocai et al. 2009 Global Biogeo Cycles.







Sunshine



Climate warming is not the only reason to change!



Global Forest Watch



http://www.ltrr.arizona.edu/sngc/images/fbsm/scardts.jpg

Tree Rings (Dendrochronology)





Axelson et al. 2009 Water Resour. Res.



M. Lewis et al.

2009. Aquat.

Ecosystem

Health



Lewis et al. in press

Aq. Ecosystem Health
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Human Population (millions)

 Canada Saskatchewan Alberta  

1901 5.4 0.09 0.07 

1931 10.4 0.92 0.73 

1971 22.0 0.93 1.67 

2001 31.1 1.02 3.1 

Population 

Increase 

6X 11X 44X 

 

Source:  Statistics Canada Annual Statistics 2003, Human Activity and the Environment





Athabasca Glacier

1919

1993



Sunwapt a River

Jasper

Hint on

At habasca

Ft . McMurray

Embarass

Windfall

www3.gov.ab.ca/env/water/basins/BasinForm.cfm



At habasca River drainage basin subcat chment  

areal wat er yields (May ïAugust , 1971-2001)  
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Destruction of Albertaôs 

Boreal Forests and Waters

By Tar Sands Developments

D. W. Schindler

Area,  thousands km2

Alberta      662

France       505

Sweden     450

Norway      386

Germany    357

UK              249

Oil Sands   140

Greece       131
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Tar Sands Extraction- Major 

Environmental Issues

ÅCO2 emissions

ÅWater removal

Water pollution- PAHs, Mercury, Arsenic, etc. etc

ÅLack of reclamation

ÅBoreal forest destruction 

ÅBiodiversity loss

ÅAir pollution problems

ÅViolation of First Nations subsistence space

ÅLack of cumulative effects assessment

Å Incompetent monitoring 





Oil Sands-

Scraping Bottom?
National Geographic Mar 2009
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Athabasca River flows
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Its propaganda





New industrial development (Petro Canada/UTS Fort Hills) along

the eastern bank of the Athabasca River, on 12 August 08 .



ÅBased on two reports from 
the 1970ôs/early 1980ôs, 
emissions of large amounts 
of particulates & metals have 
likely been occurring for 
about 30 years and perhaps 
since the late 1960s.

ÅContaminants in snow have 
not been reported since.
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Environment Canadaôs National Pollutant Release Inventory also

shows high and increasing emissions of many toxic substances.

3X increase in 4 years

NPRI airborne emissions from the oil sands industry
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Feb-Mar 2008

Samples of snow 

taken from 31 sites. 

Athabasca River and its

tributaries sampled at 37 sites,

upstream and downstream of 

development.

June-Aug 2008

Samples of Atha. R. and its 

tributaries at 47 sites.

A study deliberately 

designed to test the 

contributions of 

natural sources of 

contaminants vs.

industry



MU 3

Snow profile,

Muskeg River,

March 2008





Unimpacted 

Site AR1

Impacted 

Site AR6, near upgraders.

Note oil on surface of 

snow water.Melted Snow
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Arsenic
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Polycyclic 

Aromatic

Compounds in

the Athabasca

River and its

tributaries.



Environment Canada: Where are you? Sec 36(3) Fisheries Act



Mackenzie River Basin Board. 2004.  Mackenzie River Basin State of the Aquatic Ecosystem Report 2003.

Suncorôs Oil Sands Operation



Keeping 

Waterfowl

Away?





Los Frailes Mine



Los Frailes statistics:
Pond area: 160 ha

Pond volume: 15 million cubic meters

Dike breach release: 7 million cubic meters

1.3-1.9 million tonnes tailings

Area covered 5000 ha

Cleanup costs $37 million

Mildred Lake statistics:
Pond area: 1300 ha

Pond volume: 400 million cubic meters

Pond leakage: 11 million liters/day



Next slide shows simulation of future development footprint based  development of 

existing leases 





Global Forest

Watch



Global Forest

Watch





Global Forest Watch (in press)





Temperate reservoirs                                    8-60                 36

Tropical reservoirs                              190-18030           >1000





Reservoirs, some Reservations:

ÅPollute fisheries with mercury.

ÅEmit some greenhouse gases.

ÅDisplace people and wildlife habitat.

ÅCause channel morphology to 

change.

ÅDeprive downstream users of water.

ÅDeprive downstream fishes of

habitat & natural migration routes.



Critical load exceedance

Acid deposition



NOx emissions



 



Blue-green N Fixation

In Lake Winnipeg

AVHRR NDVI Image

Brown = Low Chlorophyll 

High Turbidity

Green = High Chlorophyll

6000 km2 blue-green bloom
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Needed: A better dialogue with decision makers



CUT THE
WASTE REDUCE THE

REDUNDANCY

DECREASE THE
EXCESS

TRIM THE
FAT

YOUõRE 
FIRED

We must restore federal & provincial

government science





Muzzling events of the past few

years

1. CBC News. Minister stops book talk by 
Environment Canada Scientist. April 6th, 2006.

2. Reuters. Canada slashes spending on wildlife 
protection: CBC. September 19th, 2007.

3. Picard A. Handling of the listeriosis outbreak is a 
disgrace. Globe and Mail Sept 11, 2008.

4. Smith C. Climate scientist claims Stephen Harper's 
government has muzzled experts. The Georgia 
Straight 2008. 

5.    Leak by Environment Canada scientist March 15th, 
2010.



Canadian Science Policy the Subject 

of International Ridicule

Science in retreat. 2008. Nature  451(7181):866.

ñé Canadaôs researchers have plenty to be

proud of, consistently maintaining their 

countryôs position among the worldôs top

tené.Alas, their governmentôs track record is 
dismal by comparison.ò

ñCanadaôs leading scientists can be advocates, 
é..urging the government of the day to boost 
their country into a position of leadership rather 
than a reluctant follower.ò



2010: Canadian goverrnment science



Examples of DFOôs Bungling

ÅAtlantic Cod collapse

ÅThe Kemano Salmon Scandal

ÅSalmon Farms
ïEscaped Atlantic Salmon

ïSea Lice

ïPCBs

ïRed Tides

ÅThe near-disappearance of Freshwater 
Research

ÅWidespread collapse of freshwater and 
marine fish stocks.



HAS FEDERAL SCIENCE REACHED 

THE BOTTOM?

Å Most talented senior scientists have left or retired.

Å Morale among remaining staff  is poor.

Å Recruiting talented replacements is difficult

ï Salaries are well below universities.

ï Funding is too low to perform new research.

ï Technical support is low and dwindling.

Å Obedience is rewarded, competence is not.

Å Reorganization and planning are continuous, but 
scientific performance is not measured.

Å Time for a new model, the present one doesnôt work



Why Do We Need Government  

Environmental Science?

ÅLong-term research and monitoring.

ÅProfessionally done EIAs.

ÅInterdisciplinary research beyond what 

universities can do.

ÅLower cost than private sector.

ÅMore professionally done than private 

consultants.



Why we urgently need strong links 

between environmental sciences 

and policy in Canada in 2010
ÅClimate change

ÅThe myth of water abundance

ÅIncreasing eutrophication

ÅAcid rain continues

ÅIncreasing population and industrial 
development

ÅThe oil sands-the worldôs most destructive 
project.

ÅRising ñvirtual waterò exports

ÅRising tensions with the USA

ÅIndustryôs propaganda machine is busy



A Good Start on a National Water Plan

ÅUniform federal regulations for water 
management & water quality.

ÅAbolish FITFIR & water markets, replace with 
a more equitable system.

ÅSet aside water first for ecosystem needs & 
basic human water needs.

ÅIntegrate protection of watersheds and water.

ÅRecognize value of ecosystem services.

ÅStrong, federally integrated watershed 
monitoring programs. 

ÅChoose industries with low net water 
demand, low potential to pollute water.

ÅLimit population and industry, especially in 
dry or overcrowded basins.



Additional Needs:

Consideration of First Nations rights..

water and watersheds.

A more developed and broader boreal 

vision.

A National Water Strategy & Policy.



Solutions-Revisit the FRB Model

ÅAbolish the business model and multi-
layered bureaucracy.

ÅPut senior scientists in charge of the science 
agency, not bureaucrats.

ÅPut government ïsponsored science at arms 
length from the political process.

ÅHave organizations responsible to taxpayers, 
not politicians.

ÅLink departments to university  departments.

ÅMake accurate public communication a 
priority.

ÅDevelop strong national policies and enforce 
them.

ÅRecognize excellence, not obedience.





The land bears the scars

of minds whose history

was imprinted by no example

of fore bearing mind, corrected,

beloved.

Wendell Berry



Efficient Irrigation Technology ïshifting a fraction 

of the crops irrigated by flooding

fields to sprinkler and drip systems; 

Improved Irrigation Scheduling ïusing local climate

and soil information to help farmers

irrigate more precisely; and 

Regulated Deficit Irrigation ïapplying less water

to certain crops during drought-tolerant 

growth stages to save water and improve

crop quality

Sustaining California Agriculture in an Uncertain Future

Pacific Institute 2009



ñThe failure to meet the 

most basic water 

requirements of billions 

of people has

resulted in enormous 

human suffering and 

tragedy. It may be 

remembered as the

20th Centuryôs greatest 

failure.ò

Peter Gleick 2008



Create protection of adequate instream flows 

to conserve aquatic ecosystems 

Give priority of water to basic human needs 

Integrate water and land use management plans 

Develop equitable sharing of water in times 

of shortage

Share the Water   Ecojustice and Water Matters 2009





ñI've seen the future, brother: 

it is murder. 

Things are going to slide, 

slide in all directions 

Won't be nothing, 

Nothing you can measure anymore. 

The blizzard, the blizzard of the world 

has crossed the threshold, 

and it has overturned 

the order of the soulò 

Leonard Cohen-The Future



Lakes as %

of surface area




