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� Southern Foothills Study: Background and 
Context

� Cumulative Effects Defined
� Cumulative Watershed Effects
� Thresholds Defined
� Thresholds for Water
� Social Perspective 
� Thresholds Implementation
� Looking Forward
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Credit:
Lorne 
Fitch



4

��
���������������
� 
��
���������������
� 


� Southern Foothills are 
“Rain Towers of 
Southern Alberta”

� Increasing forestry, oil 
and gas, residential, 
recreation and 
agricultural 
development
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� Multistakeholder

� ALCES (A Landscape 
Cumulative Effects 
Simulator)

� Valued Components: 
Water, Fescue 
Grassland and Grizzly 
Bears
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� Lessons
� too much stress can cause undesirable change.
� overtime small actions can have large effects and 

it becomes hard to tell which variable contributed 
more.
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� Cumulative effects are 
changes to the 
environment that are 
caused by an action in 
combination with other 
past, present, and 
future human actions.

� Cumulative effects are 
changes to the 
environment that are 
caused by an action in 
combination with other 
past, present, and 
future human actions.

Environment Canada, 2001
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� Cumulative Effects
� Decline in water quality and 

quantity 
� Increase in grizzly bear 

mortality
� Loss and degradation of 

fescue grassland 

Average Water Quality Index
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� How do we respect and protect 
the essential qualities and 
existing valuable assets of this 
landscape while still 
recognizing and allowing the 
continued evolution of land 
uses?

Question from The Changing Landscape of the 
Southern Foothills: Report of the Southern 
Foothills Study Business as Usual Scenario 
and Public Survey
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� Theory and Practice
� Ecological Perspective: 

Candidate Thresholds
� Social Perspective: 

Stakeholder Workshop
� Implementation of 

Thresholds
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� A threshold is the point 
at which an indicator 
changes from an 
acceptable to 
unacceptable condition.

� Ecological
� E.g., Dose –

Response 
Relationships

� Social
� E.g., Limits of 

Acceptable Change
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� Examples of Thresholds: Air/Water 
Emission Limits, Annual Allowable Cut 

� Basis for decision making and impact 
assessment

� Case Studies: 
Muskwa-Kechika, 
Dehcho, Beaufort-
Delta, Lake Tahoe 
Basin
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No Loss of Grassland- % of 
Grassland on Landscape

Fescue 
Grassland

0.6 km/km2 Road Density on 
Grizzly Bear Habitat

Grizzly Bear

Water Quality Index-
% Change

20-30 % Total Landscape 
Disturbed

Water

ThresholdComponent
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� Water Quality Index
� No Net Loss of Aquatic 

Habitat
� Riparian Health and 

Buffers
� Total Vegetation Cover
� Road Density
� Stream Crossings
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� Example: Threshold for 
Water
� Literature Review

� E.g., BC Interior 
Watershed Assessment 
Procedures

� Interviews with Key 
Informants

1) Percent Change in Water 
Quality Index

2) 20-30% Total Landscape 
Disturbed

3) 0.9 km/km2
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� Facilitated discussion 
and evaluation of 
thresholds

� Opportunity to select 
alternative thresholds

� Result: Discrepancy of 
responses among type 
of organization

Mean Threshold for Total % of Landscape 
Disturbed by Participant Group 

23%

20%

29%

26%

29%

15%

17%

19%

21%

23%

25%

27%

29%

T
ot

al
 %

 o
f 

La
nd

sc
ap

e 
D

is
tu

rb
ed

Landowner and Local
Organizations

Environmental
Organizations

Municipal Governments

Provincial/Federal
Governments

Resource Companies

19%
23%

0%

-7%

-21%-25%
-20%
-15%
-10%
-5%
0%
5%

10%
15%

20%

25%

%
 C

ha
ng

e 
in

 A
ve

ra
ge

 W
at

er
 

Q
ua

lit
y 

In
de

x

Landowner and Local
Organizations

Environmental
organizations

Municipal Governments

Provincial/Federal
Governments

Resource Companies

Mean Threshold for % Change in Average 
Water Quality Index by Participant Group 



19

!�
����������

������!
�������!�
����������

������!
�������
	���#���	���#���

� Alternative Scenarios of Development
� Scenario A: 50% of BAU Scenario
� Scenario B: -25% of BAU Scenario
� Scenario C: Business-As-Usual
� Scenario D: +25% of BAU Scenario
� Scenario E: No Development on Grassland
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� Preference for 
scenario with least 
impact

� Yet feasibility 
questioned

� Need to further 
incorporate economic 
factors and evaluate 
tradeoffs

Most Desirable Scenario
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� Need a visioning exercise

� Use science and social values

� Scenario modeling

� Evaluate management and mitigation

� Multistakeholder process

� Open discussion of tradeoffs

0����������������������������
��0����������������������������
��
����������

�������
�������������

�������
���

� Need a visioning exercise

� Use science and social values

� Scenario modeling

� Evaluate management and mitigation

� Multistakeholder process

� Open discussion of tradeoffs

� Use clear definitions



22

/�������
����������������/�������
����������������
�����
���
#����	����
������
���
#����	����
�

� Past

� Integrated Resource 
Management and Multiple 
Use 

� Current/Proposed

� Water for Life

� Land Use Framework

� Cumulative Effects 
Management Policy
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ApproachBarrier

Integration of 
decision making*

Fragmentation of 
decision making

Scenario modelingPerceived as a 
restriction to 
development

Adaptive 
management

Lack of scientific 
certainty

*Cumulative effects management coordinated through r egional plannCumulative effects management coordinated through r egional plann ing, ing, 
individual project reviews, and tenure dispositions .individual project reviews, and tenure dispositions .
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� Thresholds hold promise 
for managing cumulative 
effects

� Thresholds address how 
much is acceptable

� Need for regional land 
use planning and open, 
transparent decision 
making
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