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Project Sponsors:

A Masters thesis project at the University of Calgary, Faculty of Environmental Design



Background

Forrest et al. 2004 (WWF)

Michalsky et al. 2004



Project Purpose

Examine reclaimed footprints 
in silver sagebrush 
communities
ïEnergy disturbances

Recommend beneficial 
management practices for 
successful reclamation and 
restoration



Why is restoration of Silver 
Sagebrush important?

- minor component of the landscape

- extensive loss to settlement & cultivation

- quasi-riparian species

- vertical structure: habitat provision
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Research Design Opportunities

How do silver sagebrush 
communities 

respond under a variety of 
reclamation treatments?
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Study Area

Northern Fescue

Dry 
MixedgrassMixed-
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How do silver sagebrush communities respond 
under a variety of reclamation treatments?

ROW

SAMPLING



Pipeline Disturbance Pipeline Disturbance Undisturbed Control



Results

Silver sagebrush naturally recovers
ï No significant difference between disturbed 

and control
ï Sites aged 6 ς47 years

OverflowBlowout



Results

Silver sagebrush recovery is impacted by grass seed treatment
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Results

Control sites had higher range health scores
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Community Group Identification

ÅBlowout

ÅOverflow

Results
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Community Groups - Blowout
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Community Groups - Overflow

5.58% chaining

K

I

J

H

CONTROL
DISTURBED

Cluster Analysis - Overflow

100 75 25 0



Summary Blowout Overflow

Number of Community
Groups 7 4

Reclamation Outcomes DISTINCT 
from Controls

MIXED
with Controls

RecoveryTime
Long Short

Essential Differences-
Overflow and Blowout Communities



Silver Sagebrush/Sandberg 
Bluegrass

successional

Silver Sagebrush/Western 
Wheatgrass-Northern Wheatgrass

reference

Silver Sagebrush/Northern 
Wheatgrass
codominant

Reference State: Silver sagebrush, native grass cover

Silver Sagebrush/Crested 
Wheatgrass

modified

Alternative State: Reduced native cover and diversity

Barren/Industrial

Alternative State: Industrial or other 

human footprint

R
e

c
o

v
e

ry
 P

a
th

w
a

y
?

R
e

co
v
e

ry
 P

a
th

w
a

y

State and Transition Model - Overflow

??
?
?



Silver Sagebrush/Blue Grama 
Grass

successional
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Restoration:
Selecting from the Toolkit

Natural recovery Technical Reclamation

increasing intervention

Cost

Increased time to
achieve desired 
community

Proximity to 
desired  potential 
species  pool

Stress

Erosion
threat

High diversity, 
low dominance of
non-natives

(Adapted from: Prach and Hobbs, 2008)
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Recommendations

Strategies within a mitigation hierarchy

ÅAvoid or minimize new footprints

ÅUse spatial planning tools

ÅPrioritize natural recovery techniques

ÅApplications: species selection + seeding rates

ÅUse certified weed-free seed

ÅReduce seeding of aggressive colonizing species

ÅDeter invasive introduction and spread

ÅUse rangehealth metrics in monitoring

ÅAcceleratereclamation efforts



Recommendations

Consider ecological range type differences

ÅAvoid footprints in blowouts; minimal disturbance

ÅPursue reclamation researchin blowout sites

ÅNaturalrecovery preferred in overflow sites



Thank-you


