
RIPARIAN RECOVERY TRIAL
Campbell Creek

Carcey Hincz P.Ag.
Carcey Hincz P.Ag.

Rangeland Management Branch
Lands Division

Sustainable Resource Development
September 2009

ISBN No. 978 - 0 - 7785 - 8897 - 9 (On-Line Edition)



ACKNOWLEDGEMENTS

Thanks to the following groups, individuals and organizations for lending their
expertise and financial support to the project. 

Campbell Creek Grazing Association (CCGA)
Dan Benson, Prairie Farm Rehabilitation Association (PFRA)
Ed Kolodochuk, Alberta Conservation Association (ACA)
Travis Ripley, Fish & Wildlife 
Melissa England, Fish & Wildlife

   

OBJECTIVES

To protect surface water and allow for vegetative recovery and bank stabilization, 
improving water quality and habitat for fish and wildlife species by temporarily fencing 
livestock out of Campbell Creek and developing two alternate off-site watering
facilities. 

To improve water quality for livestock leading to increased weight gains and increased 
subsequent financial returns for the seven Campbell Creek Grazing Association
members and their families. 

To demonstrate good riparian grazing management practices.
 

INTRODUCTION

Alberta’s public lands are managed by Sustainable Resource Development, which lists 
the following as Goal 1 in the 2007-10 Departmental Business Plan: 

 “Alberta’s public lands, including rangelands and shore lands, are healthy, productive, and sustainable.”

What it means

 “Alberta’s public lands are managed to optimize and sustain their current and long-term economic,
 environmental and social values. They are managed through sound decisions that balance multiple uses
 including: energy development, forest operations, grazing, recreation and other.”

Strategy 1.9

 “Work with agricultural disposition holders to assess, strengthen and sustain riparian* zone health.
 (* The riparian zone is the interface between land and a surface water body.)”

                SRD Business Plan



Sustainable Resource Development is responsible for managing Alberta’s public lands 
for a number of values including livestock grazing, fish & wildlife habitat, and
watershed protection. Riparian areas (transitional zones of vegetation between surface 
water and the surrounding drier, upland vegetation) only make up 2-5% of Alberta’s 
landscape, however they are of great significance due to their disproportionately large 
contributions to biological diversity, primary productivity and for the supply of clean 
fresh water and the dissipation and storage of flood energy (Fitch & Ambrose, 2003). 
Livestock are naturally attracted to these areas for drinking water, high quality forage 
and shade. For similar reasons, riparian areas are high quality habitat for fish, birds, 
insects, reptiles, amphibians, mammals, microorganisms and humans. Because of their 
value to all life forms and their limited supply, riparian areas must be carefully
managed to maintain their ecological integrity.

PROJECT DESCRIPTION

Campbell Creek, a small tributary in the Big Mountain drainage, flows through the 
middle of the Campbell Creek Grazing Lease (GRL 37795) prior to entering Bald
Mountain Creek. Numerous fish species have been found in Bald Mountain Creek
including burbot, northern pike and mountain whitefish (Figure 1). 

Location:   Central Mixedwood Natural Subregion, ~ 30 km south of
   Grande Prairie, Alberta
  
Grazing  Campbell Creek Grazing Association 
Dispositions: GRL 37795 = 2,670 ha, 2,500 AUMs 
   FGL 18 = 1,240 ha, 515 AUMs

 Figure 1. Project Location – Campbell Creek - GRL 37795



During a routine grazing lease inspection in the fall of 2001, it was noted that the
riparian health of Campbell Creek, where it flowed through the central management 
unit (#4) of the grazing lease, had deteriorated due to both overgrazing and
off-highway vehicle (OHV) use. The area has been used for livestock grazing under 
disposition to the CCGA since 1965. In addition, there is an anecdotal history of First 
Nations use of ‘the flat’ for camping/horse grazing prior to that. The earliest air photo 
available of the area is from 1951 and the lack of shrubs north of the creek in the flat 
appears to support the information regarding disturbance in the area prior to the
issuance of the grazing disposition (Figure 2).

 

Figure 2. Air Photo of Management Unit #4 – 1951

The challenge with this particular portion of the creek is that it’s directly north of and 
fenced in with a tame pasture that can receive season-long use as animals are rotated 
through the central pasture on their way to graze other management units. In addition, 
this unit is also used as a resting area for sick and/or lame animals throughout the 
grazing season.

 Figure 3. Satellite Imagery - Management Unit #4 - 2001

THE FLAT



In 2002, a partnership was developed between SRD, CCGA, PFRA and ACA to restore 
the health of the Campbell Creek riparian area by temporarily fencing livestock (and 
OHVs) out of the creek and developing alternative water sources. Based on past
stocking rotations this project removed up to 183 cows and six bulls annually from 
Campbell Creek. Subsequent improvements in water quality were expected to result
in increased weight gains in livestock and increased financial returns for the seven 
Campbell Creek Grazing Association members and their families. 

The recovery of the riparian vegetation was also expected to improve habitat for a 
number of fish and wildlife species. Fish species previously found in Campbell Creek 
that would be directly affected include the finescale dace, lake chub, trout perch, white 
sucker, redsided shiner, longnose dace, brook stickleback, northern dace and longnose 
sucker. Campbell Creek enters Bald Mountain Creek shortly after leaving the Campbell 
Creek Grazing Lease. Species previously found in Bald Mountain Creek that could
benefit from an improvement in water quality and fisheries habitat include Mountain 
Whitefish, Northern Pike and Burbot. Recreational fisherman would in turn benefit from 
any associated enhancements to fisheries populations. The grazing lease also supports 
numerous wildlife species that could also benefit from the vegetative recovery and
improved water quality associated with surface water protection including; moose, 
deer, elk, grizzly bear, black bear, wolves, coyotes, snowshoe hares, song birds,
upland game birds and several species of fur-bearers. Recreational hunters and the 
registered trapline owners could also benefit from any associated enhancements to 
wildlife populations.

This project was also expected to benefit many additional groups including local
producers and government agencies as it would be used during educational field tours 
to demonstrate surface water protection and innovative grazing management
practices. The site is ideal for this purpose as it is only 30 kilometres south of Grande 
Prairie and an improved road leads directly to the site. The data gathered during the 
project would also contribute to better understanding of the riparian recovery process 
and enable better management decisions in the future.      

  

MATERIALS & METHODS

The Campbell Creek Grazing Association fenced the south side of Campbell Creek, 
from the existing fence in the west of management Unit #4 to the bridge in the east of 
#4 in 2002. They also built a fence from the east end of the bridge to the willow
shrubland in the southeast of Unit #4, subdividing the unit into a riparian pasture and 
a primarily tame pasture (Figure 4). The fence was located at least 10 metres back from 
the breaks on either side of the creek and consisted of wooden posts, two strands of 
high-tensile wire and a gate at the bridge. 



Figure 4. Satellite Imagery - Management Unit #4 – 2002 Fence

A solar watering system with solar panels, batteries, pump and trough
was set up to provide a clean source of water for livestock by pumping
from an existing dugout in the south end of Unit #4 (Figure 5).

 

Figure 5. Solar Watering System - Unit #4



In 2003, the CCGA decided to also fence the north side of the creek (completely
eliminating livestock access to the riparian area) for greater ease of cattle movement 
(Figure 6). A new dugout was constructed north of the creek in 2004 to provide a water 
source for livestock grazing the upland forested unit.

 Figure 6. Satellite Imagery - Management Unit #4 – 2003 Fence
  

SRD conducted Riparian Health Assessments on the creek in 2002 and 2007 (Plot 1 in 
Figure 7). SRD also took annual photos at pre-established monitoring points (Figure 7). 
In addition, fish and wildlife staff sampled the study area with minnow traps in August 
of 2004, and August of 2007.

 Figure 7. Air Photo of Management Unit #4 – 1981



RESULTS

Riparian Health in the project area improved dramatically from 2002 to 2007 with the 
temporary exclusion of livestock and OHVs, progressing from the ‘Unhealthy’ category 
to the top end of ‘Healthy with Problems’ by 2007.

Table 1. Riparian Health Assessment Scores

 
Photo Monitoring

 Figure 8. Overview of Campbell Creek in October 2002



Vegetative recovery of the riparian area was rapid with visible improvement seen in as 
early as one year.

 Figure 9. Plot 2 July 11, 2002

 Figure 10. Plot 2 July 11, 2003



Although vegetation was quick to re-establish, early colonizers are mostly disturbance 
induced/invader species (dandelion, clover) as opposed to trees, shrubs and sedges 
with deep root systems capable of providing greater stability to eroding streambanks.

 Figure 11. Plot 2 Right A, July 11, 2002

   

 Figure 12. Plot 2 Right A, July 10, 2006



Campbell Creek began to hold water throughout the summer
(instead of running dry by July) as early as the first year after treatment.

 Figure 13. Plot 1 left, July 11, 2002 

 Figure 14. Plot 1 left, July 11, 2003



Beavers took over in 2004 and the additional water from the damming sped up
the healing process (reduced pugs and hummocks) and created new habitat for
other wildlife.

 Figure 15. Beaverlodge on Campbell Creek

 

 Figure 16. Ring-necked ducks on Campbell Creek



Over the five years of the project there has been significant recovery and recruitment 
of woody species. Shrubs ‘mushroomed’ from over-browsing have filled in…

 Figure 17. Plot 2 from bridge, July 11, 2002

 Figure 18. Plot 2 from bridge, July 11, 2007



 

….heavily browsed shrubs have re-sprouted and new saplings have established.

Figure 19. Willow recovery, July 5, 2004

Figure 20. Aspen recruitment into riparian area    



It was anticipated that grazing would eventually be reintroduced to the riparian area 
when the site demonstrated a level of recovery sufficient to sustain moderate grazing. 
However, the CCGA has since decided to leave the riparian area fenced out.

The site has been used for educational field tours highlighting riparian health and 
grazing management on two occasions including a Provincial Range Tour in 2004 and 
a Stockman’s Range Management Course in 2005.

 Figure 21. Provincial Range Tour 2004

 Figure 22. Stockman’s Range Management Course 2005



Table 2. Fish Sampling - Minnow Traps

The vegetative recovery of Campbell Creek has resulted in increased stabilization of the 
banks and provides greater shading of the stream which helps moderate water
temperatures, providing higher quality habitat for fish and wildlife species. The beaver 
activity has also increased the size, complexity and water holding capacity of Campbell 
Creek. These improvements in riparian habitat on Campbell Creek may have also
benefited fish populations in the Big Mountain drainage. 

Fish and Wildlife staff sampled the study area with minnow traps in August of 2004, and 
August of 2007.

Fish were found above and below the beaver dam indicating that fish movement was
not restricted. Stickleback are often present in systems with poor water quality, no
stickleback were found in the study area.

 Figure 23. Finescale dace, August 9, 2007
  

Note:  FNDC – finescale dace, RBDC – northern red-bellied dace, WHSC – white sucker, UNKN - unknown 



DISCUSSION

The intent of this project was to improve the riparian health of Campbell Creek thereby 
securing the supply of ecological goods and services associated with healthy riparian 
areas including; protection of surface water quality, habitat for fish and wildlife
species, biological diversity, primary productivity, and dissipation and storage of flood 
energy, as well as, to improve water quality for livestock leading to increased weight 
gains and increased subsequent financial returns for the Campbell Creek Grazing
Association. The project was also intended to demonstrate good riparian grazing
management practices.

There are four basic range management principles that apply to riparian areas as well 
as uplands. These include:

 1.  Balancing livestock use with available forage
 2. Grazing at the right time
 3. Allowing for rest periods
 4. Controlling livestock distribution

The original plan for Campbell Creek was to create a ‘riparian pasture’ by fencing the 
riparian area and forest to the north of the creek separately from the tame pasture 
(which can receive season-long use) to the south. Controlling livestock distribution in 
the riparian pasture would allow the CCGA to meet the remaining three other grazing 
management principles listed above specifically; control livestock forage utilization 
rates, avoid livestock use during vulnerable periods, and provide effective rest between 
grazing events. Due to difficulties with cattle movement, the CCGA decided to also 
fence the north side of the creek, completely eliminating livestock access to the
riparian area. Complete exclusion of grazing from riparian areas is typically used as a 
temporary measure and a last resort to resolve riparian health issues. Unfortunately, 
the exclusion scenario only allows for a demonstration of riparian recovery under
complete rest. 

Vegetative recovery of the riparian area was rapid, with visible improvement seen in as 
early as one year. Although vegetation was quick to re-establish, the early colonizing 
species were mostly disturbance induced/invader species (dandelion, clover) as
opposed to trees, shrubs and sedges with deep-root systems capable of providing 
greater stability to eroding streambanks. However, these disturbance species did have 
some value as they provided shade, possibly allowing the creek to hold water later in 
the season. Campbell Creek previously ran dry in July however, in the year immediately 
after treatment (2003) it held water throughout the summer. There was also rapid 
recovery and recruitment of woody species. Many of the willows re-sprouted from old, 
heavily-browsed wood and there are a significant number of new saplings (willows,
aspen and balsam poplar) along the reach. Given the large percentage of cover of dis-
turbance induced/invasive species within the reach and their aggressive nature (mead-
ow foxtail, Kentucky bluegrass, creeping red fescue, clover, dandelion) it is
unlikely that the riparian area will ever revert back to an entirely native plant
community, however the streambed and banks have been rapidly re-colonized by
deep-rooted sedges, rushes, trees and shrubs.



The arrival of the beaver in 2004 appeared to speed up the healing process as the
additional water from damming reduced pugs, hummocks and old trails, increased the 
complexity of the riparian area and created new habitat for other wildlife.

The improvements to the riparian vegetation, streambank stability and water holding 
capacity are assumed to have improved habitat for both fish and wildlife species.
According to Fish and Wildlife staff, the absence of stickleback in the minnow
sampling, is a good sign and may be a positive indication of water quality. Also, the 
fact that fish were found upstream and downstream of the beaver dam is a positive 
indication of fish passage. An attempt was made to electroshock the reach in 2005 to 
compare with earlier shocking data from 1980 and 1997, however the creek was too 
deep to shock on foot. The Fish and Wildlife biologist at the time (Travis Ripley)
indicated that he believed the creek was now deep enough for fish to overwinter. 

It would have been desirable to reintroduce livestock grazing to the riparian pasture to 
demonstrate the ability to maintain the ecological goods and services of riparian areas 
while allowing for stewardship grazing. Overall, this project demonstrated the
resiliency of riparian areas and given adequate moisture and rest, their ability to
recover after years of disturbance to a more functional state.  
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