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EXECUTIVE SUMMARY
This research project assessed the efficacy of pond levelling devices to mitigate flooding by beavers in
Beaver County, Alberta. Over the course of four months, we were able to map over 350 beavers lodges
through the use of high resolution orthophotographs in a Geographic Information System (GIS). This
technique allowed for a point-density analysis to identify “hot spots” of beaver activity. Not surprisingly,
the areas with the highest density of beaver lodges corresponded to the highest number of humanbeaver conflicts. However, it became apparent that rural residential subdivisions were often placed in
the same areas where beaver lodge densities were highest, thus setting the stage for future humanbeaver conflicts. To further assess beaver activity in the western part of the County, we mapped
individual dams, lodges, problem areas and culverts in the field, which then provided the County with
detailed maps that they could then use to develop management priorities.
We were also able to gather preliminary data that will be used to create a cost-benefit analysis to
determine the cost-effectiveness of pond levelling devices relative to traditional methods. Once the full
costs of traditional management approaches are completely assessed, we will be able to enter the data
into our existing model developed for a similar project for Alberta Parks in 2013.
Through the use of semi-structured interviews we were able to assess attitudes and perceptions of
County residents towards beavers and associated management actions by the County (including pond
levelling devices). Although, we worked with a small number of residents, various themes emerged from
the analysis. There were often opposing positions taken by County residents regarding beavers and
beaver management. Some residents preferred little to no management of beavers in their areas, while
others preferred to see near eradication of the species. We found that new themes were emerging from
the surveys, which indicates that further research could be done to obtain a clearer view of the breadth
of attitudes towards beavers and beaver management in the County.

The nine pond levellers we installed continue to work well, although one has required minor attention
due to the narrowness of the outflow stream. County staff have expressed satisfaction with the
effectiveness of the flow devices, which have reduced or eliminate conflict in several areas.
Finally, the analysis of aquatic macroinvertebrate data will allow us to assess how pond levellers might
alter aquatic biodiversity. All ponds were sampled in four within-pond habitats prior to the installation
of a pond leveller. These sites will be resampled exactly one year following the installation date.
Additional plans are to compare these sites with sites that continue to be traditionally managed
(dewatering when flooded by beavers) and ponds that have not receive any management action.
Throughout the project County staff were able to communicate the multifaceted nature of this project
through print media, the internet, radio, and public events. These communication efforts helped bridge
the gap between science-based management and the general public.
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1. INTRODUCTION
This research was conducted at the request of Beaver County. The purpose of this project was to assess
wetland biodiversity and management as they relate to the efficacy of current approaches to beaverhuman conflicts within natural and developed sites in the western region of Beaver County, Alberta.
Within east-central Alberta, the Cooking Lake Moraine (CLM) is dominated by aspen forests and
extensive wetland habitats (Hood et al. 2007). Several protected areas lie within the moraine and offer a
variety of recreational opportunities. North American beavers (Castor canadensis) are abundant in the
area and there has been a long history of conflict with humans, especially in areas of high recreational
and residential use. As such, these areas provide ideal study sites for this research. The study area is
specific to the part of the Cooking Lake Moraine within Beaver County. We will also use reference sites
within the Cooking Lake/Blackfoot Provincial Recreation Area (CLBPRA) where pond leveling devices are
already established during my previous research.
1.1. HUMAN-BEAVER CONFLICTS
Since European settlement, over 60% of non-peatland wetlands in Alberta have been lost to agricultural,
urban, and industrial development (Schick 1972, Schindler and Donahue 2006). With the loss of these
wetlands, there has been an associated decline of waterfowl and fish habitat (Gibbs 2000). Although
regulatory measures exist to prevent further loss of wetlands (e.g., Alberta Water Act), the draining of
wetlands maintained or created by beavers is rarely quantified or enforced, despite several studies that
indicate that these wetlands provide critical habitat to fish, waterfowl, and other aquatic species
(Naiman et al. 1986, Brown et al. 1996, France 1997, Wright et al. 2002). These wetlands also tend to be
more resilient to drought (Hood and Bayley 2008, Westbrook et al. 2006). Beaver ponds often have
highly channelized and modified basins that appear to diversify microhabitat conditions and increase
wetted area of a basin (Whigham et al. 1988, Westbrook et al. 2006, Hood and Bayley 2008). Current
results of my research in Miquelon Lake Provincial Park determined that beaver channels (particularly in
ponds with active beaver lodges) have higher species richness and higher predator abundance of aquatic
1
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macroinvertebrates (Hood and Larson 2015). My former graduate student, Nils Anderson (MSc student)
also determined that channels aid the dispersal of wood frogs and tend to concentrate dispersing frogs
in late summer (Anderson et al. 2014).
Numerous studies (see Rosell et al. 2005) demonstrate the role of beavers as an ecosystem engineer
and its positive impact on biodiversity. However, conflicts with beavers can be costly in both urban and
wilderness environments. In protected areas, roads, trails and campgrounds can be of particular concern
due to their common association with watercourses. Although non-lethal methods have been
attempted with more or less success in beaver management for many years, draining of beaver
impoundments and removal of the colony remain commonplace, despite economic and ecological costs
(e.g., loss of fish, wildlife and waterfowl habitat). Compensation to trappers and facility repairs (e.g.,
culverts and roads) can account for $125,000 per year to $4,900 per incident, respectively (Mensing et
al. 1998, Jensen et al. 2001), although in many cases, these costs have been poorly documented. Current
cost-benefit research indicates that an estimated $2.5 million is spent annually to control, manage and
repair damage by beavers in the 52 counties/municipalities responding to a 2013 survey (Hood and
Manaloor unpublished data). Retention of beaver ponds provides a net gain of wetland habitat, rather
than a repeated loss due to dam removals and draining of these sites. Alternative management methods
(e.g., use of water-leveling devices) are receiving increased attention and have shown positive results in
follow-up studies, when conducted (Nolte et al. 2000, Jensen et al. 2001, Lisle 2003).
With urban encroachment into natural areas and increased recreational activities in many protected
areas, beaver-human conflicts can increase management costs and tensions between land managers
and user groups. Therefore, creative solutions are required to reduce conflicts and accommodate public
demands for adaptive wildlife management, while still acknowledging budget and staffing constraints
for various management agencies. My research program serves to assess current areas of beaver-human
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conflict and test effective mitigations to maintain these important habitats while reducing humanbeaver conflicts and associated costs.
1.2. HUMAN PERCEPETIONS OF BEAVERS
When humans and beavers interact, as they often do when living in close proximity, there is potential
for conflict. Beavers may chew trees, dig burrows, plug culverts, and flood property, all of which are
natural behaviours for the beaver but potential issues for human land-use. There is a very real, material
component to these interactions (e.g. water levels, beaver populations, dams, culverts, etc.) and
solutions to beaver problems often aim to change these material conditions (e.g. removing beavers,
removing dams, protecting trees, etc.). Biology and conservation sciences can help us better manage
these material problems by providing information about the value of healthy wetlands or beaver
behaviour, but this is not the whole answer – it cannot provide a complete understanding of the
problem or solution (Madden 2004). Part of the challenge is addressing the human side of the conflict,
or the social component. Human-beaver conflicts are not only defined by physical realities, but also
social realities: the ways people understand and make sense of beavers and beaver management will
also influence whether or not a problem is perceived and what solutions would be satisfactory. In other
words, human-beaver conflicts are complex because they involve physical conditions (such as flooding)
that have different meanings to different people. Understanding this diversity of local perceptions of
beavers and beaver management is critical for identifying key issues that create conflict and finding
innovative ways to manage those disagreements (Goedeke and Herda-Rapp 2005). Appropriate
management actions that integrate these social dynamics can increase people’s tolerance for living near
beavers and promote cooperation between the public and management authorities (Sifuna 2010).
1.3. GOALS AND OBJECTIVES

3
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The purpose of this project is to assess wetland biodiversity and management as they relate to the
efficacy of current approaches to beaver-human conflicts within natural and developed sites in eastcentral Alberta. The objectives of this project are to: 1) work with the Land/Flood Control Officer at
Beaver County to identify and create a GIS map of problem beaver conflict sites to allow for continual
updating, 2) document the existing beaver lodges within Beaver County’s portion of the Cooking Lake
Moraine (CLM) to allow for a current population estimate and detection of potential problem areas in
future, 3) document the existing protocols, costs and frequency of beaver management by the County
for future cost-benefits analysis; 4) develop and administer a County resident survey to identify
perceptions relative to current management; 5) assess and test the effectiveness of current and
alternative management approaches in problem areas (including water-control devices, current
policies/directives); and, 6) establish long-term research sites to study differences in biodiversity at
wetlands that are regularly drained, wetlands with leveling devices, and wetlands that are neither
drained nor modified with leveling devices. My prediction is that current management actions are
resulting in a net loss of aquatic habitat and reduced biodiversity and are putting unnecessary financial
strain on resource management agencies.
1.4. REPORT ORGANIZATION
This report presents the results of a five-month study (May 2014 –September 2014) of the efficacy and
cost-effectiveness of alternative management of human-beaver conflicts. In Section 2, the report first
describes the methodology for the identification and mapping of problem sites and beaver activity
within Beaver County. We then describe the methods for identifying costs of beaver management
activities within the County as well as the methods to be used in the development of a cost-benefit
analysis. Next, we outline the methods for identifying the perception and tolerance of beavers and pond
leveller devices by County residents. Further, we described the methods for the installation of pond
levellers and how site-specific guidelines were developed. Finally, this section of the report outlines
methods used to assess ongoing biodiversity measures through the collection of aquatic
4
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macroinvertebrates. Section 3 provides the associated research results, which include visual and
Geographic Information Systems (GIS) outcomes. Section 4 provides a discussion of the results as they
relate to the study goals and objectives. Section 5 presents the overall conclusions and
recommendations, while Section 6 lists the literature cited in the report.
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2. METHODS
2.1. STUDY AREA
The municipal district of Beaver County is located in east-central Alberta and has it municipal office in
the town of Ryley. The County is primarily within the Prairie Ecozone, with small incursions of the Boreal
Ecozone to its northern and west-central boundaries. Topography of the County varies from relatively
flat grasslands and aspen parkland to rolling hills and kettle wetlands in the Cooking Lake Moraine (CLM)
on its western edge. The CLM (also known as the Beaver Hills) is a morainal landscape that represents an
island of dry mixed-wood boreal forest shared among five counties, with 178 km2 (11%)1 of the CLM
within Beaver County.
Our study focused primarily on the portion of the county within the CLM (Figure 1), although we
ventured as far as Holden, AB for one request for an installation of a pond leveller. Traditionally, the
soils of the morainal part of the County have been less agriculturally productive than areas surrounding
the moraine. Although some agricultural activities do exist, rural residential subdivisions are common.
Within these areas there is high habitat suitability for beavers. The dominant forest cover is trembling
aspen (Populus tremuliodes) and balsam poplar (P. balsamifera). Riparian shrubs such as willow (Salix
spp.) and alder (Alnus spp.) along with submerged aquatic vegetation also provide excellent forage for
beavers. The interface of roads and private lands with wetlands and streams has resulted in numerous
areas of conflict between private and public facilities and flooding by beavers.

1

Values exclude provincial protected areas.
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Figure 1. Beaver County in east-central Alberta. The inset map indicates the extent of the Beaver Hills
(Cooking Lake Moraine) within the County.
2.2. FIELD MAPPING AND GIS INTEGRATION
Beginning in May 2014, the research team mapped areas throughout the CLM region of Beaver County
to identify beaver lodges, dams and blocked culverts. All field locations were recorded on a handheld
Garmin 60 CX Geographic Positioning Systems (GPS) unit with an accuracy of ±3m. We then transferred
the data into a Geographic Information System (GIS; ArcMap 10.2.1 by ESRITM, Redlands California) for
map production and further analysis.
8
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Although field mapping took priority, in the GIS we used three orthophotos covering three years (2007,
2009 and 2010) to identify and on-screen digitize any obvious lodges in the area of the county within the
study area (i.e. Beaver Hills portion of the county). Each lodge was given a unique identifier but, because
of the limitations of aerial photography, was not categorized relative to activity. The 2010 orthophoto
was the most recent imagery available for this aspect of the project, although the 2007 and 2009 had
higher water levels which made it easier to identify the lodges. All three images had a 0.25-m resolution.
Where field data were available, accuracy of the on-screen digitizing could be assessed.
Once all the lodges were digitized, we conducted a point density analysis using Spatial Analyst Tools in
the GIS. Lodge densities were computed to the number of lodges per 1 km2 to reveal hotspots of beaver
activity. These data were then represented in a map and average densities calculated.
2.3. COST-BENEFIT ANALYSIS
We collected data from the Land/Flood Control Officer on the costs for addressing beaver problems in
the County generally, and on each site at which we installed a pond-levelling device. These costs
included wages, materials (e.g., explosives, machinery, culvert damage, culvert replacement). We also
tabulated the full costs for each of the installation sites to determine expenses required to install pond
levellers. These costs included the material, labour and monitoring costs.
When developing the cost-benefit analysis model we applied the following assumptions: 1) the data
provided by the County, which outlines the costs to deal with beaver flooding using traditional methods
for the problem sites, are seen to represent the average costs to manage/fix all problem sites if water
levels were to get too high once a year and, 2) monitoring costs for the sites with installations were
treated to be the same across all sites, regardless of location or site specific considerations (Field and
Olewiler 2011). Preliminary data were used in this report because a full cost-benefit analysis will require
more than the first year’s installation/management data to forecast costs over time.
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Data Analysis
We inputted all financial data into an Excel spreadsheet to facilitate the comparison of monetary capital
costs to build and maintain pond levellers (operating costs) to the benefits (both monetary and nonmonetary) of installation and mitigation of beaver-impacted facilities. The main variables for the costbenefit analysis included the present value (PV) of pond leveler expense, PV monitoring costs, PV
cumulative benefits, and the PV of net benefits.
2.4. COUNTY RESIDENT INTERVIEWS
From August to September 2014, Nick Yarmey conducted nine interviews with residents of Beaver
County. He used a combination of convenience and key stakeholder sampling to select subjects invested
in issue.

Impacts Caused by Beavers
In the interviews, we defined impacts as interactions that were important and affected one’s life
positively or negatively. Overall, the opinions about the impacts of beaver activity were polarized.
Impacts almost always related to cutting of trees or flooding by beavers, but the outcome of those
beaver activities were seen as positive for some participants and negative for others. Positive impacts
from beavers included drought protection, improved water quantity and quality, fire protection,
providing habitat for other wildlife (e.g., “We value the beavers because of the wildlife they attract”),
and recreational use of ponds. Many negative impacts identified by the residents were related to
agricultural resources, such as decreased cattle drinking water quality, flooding farmland (e.g., “I resent
seeing good farmland being wasted because the beavers are allowed to proliferate”), and damage to
dugouts. Other negative impacts experienced by landowners included damage to road and culvert
infrastructure, cutting valued trees, and a sense of “invasion of your own privacy, your yard.” When
asked to identify the impact that was most important to them, participants’ answers ranged from a
feeling of connectedness to nature to threatening human safety.
10
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Attitudes and Perceptions of Beavers
Landowner perceptions about beavers and beaver habitat were also polarized. Some people saw
beavers as intrinsically valuable as part of nature, while others saw beavers as a pest. On the topic of
population change, there were people on both sides of the spectrum: some would like to see beaver
populations increase, while others would like them almost completed eradicated. When it comes to
beaver conflicts, participants identified beaver population as an important cause of problems –it is not
only too many beavers that was seen as causing problems (e.g., “if there get to be too many beavers and
not enough water it starts to get foul”), but also where the beavers are. Multiple participants talked
about specific places where beavers can exist and not cause problems, such as in the boreal forest or
wilderness (e.g., “it’s not like they go up to the boreal forest and disappear, they go downstream and
create another problem”).
In some cases, landowners downplayed the severity of the impact caused by beavers, such as when one
said they “dropped two trees on the garage… but that’s a fact of living with beavers – you can’t blame
them.” Furthermore, some residents had the attitude that “if anybody has a problem with [beavers],
they should just leave. Period.” On the other hand, a prevalent idea was that people who love beavers
are inexperienced and naïve, “but then you suddenly realize that after a few years they’re creating an
unholy mess and causing trouble in the streams.” These quotations illustrate the range of ideas and
opinions about beavers: some think there is no problem to begin with, some that humans should move
somewhere else if they have a problem, and others that beavers should be killed if the invade human
spaces.
Attitudes and Perceptions of Current and Alternative Management
Landowner views of current management were mixed, but those with the highest tolerance for beavers
tended to have the most positive view of current management (n = 6), while those who were not
tolerant of beavers were all “totally dissatisfied” with current management (n = 3). Of the nine
11

Hood 2015
respondents, seven were uncertain about the County’s current management (e.g., “I’ve heard they’re
not doing anything – that’s what people are saying”). The perceptions of alternative management (i.e.
flow devices) were also mixed: a majority of the nine respondents had a positive outlook on the device,
and the two respondents who had a negative view of the devices first heard about them from sources
outside of the County’s current communications. Many landowners wanted to be consulted in
management decision-making; one suggested the County “should talk to everybody before they start
shooting beavers.” In terms of lethal management, there was a mixture of support and resistance. One
common point of dissatisfaction with current management was on property zoning. Many respondents
talked about a need for oversight in how properties are subdivided and where development is
permitted, for example banning development in low-lying historical wetlands.
2.5. POND LEVELLER INSTALLATION
Through field mapping and consultation with staff at Beaver County, we identified suitable sites for the
installation of pond levelling devices. Landowner agreements for the installation of these devices were
negotiated by the County prior to any commencement of work. We designed the pond levellers by
adapting methods described by S. Lisle (2003) and M. Callahan (http://www.beaversolutions.com/), as
well as by incorporating innovations from our previous installations in the Cooking Lake/Blackfoot
Provincial Recreation Area from 2011 to 2014. Appendix A provides the methods for building a pond
levelling device.
2.6. BIODIVERSITY SAMPLING
As a measure of biodiversity prior to the installation of a pond leveller, we sampled aquatic
macroinvertebrates in four different within-pond habitats (shoreline edge, open water, beaver lodge
and beaver channels). As per Hood and Larson (2014), we used an aquatic D-net (0.07 m2) with a 500 μm
mesh size. For each of the five samples in each habitat, we took a 1-m sweep that entered the water
column, touched the surface of the benthos (except in most open-water habitats where the bottom was
12
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out-of-reach) and then pulled the net up through the water column back to the surface. In vegetatededge habitats, we swept the net through the submerged parts of the plants as well as the top of the
benthos and water column. Finally, we sampled the beaver channels by sweeping the net through the
centre of the channel. Duplicate sampling is scheduled to occur exactly one year following invertebrate
sampling at each site to provide a before and after comparison. Samples were then taken to the lab at
the University of Alberta, Augustana Campus for species identification and analysis. We continue to
identify all specimens to the lowest possible taxonomic level. Response variables include: total number
of taxa, total number of individuals within each taxon relative to the habitat type, beaver activity in the
ponds (occupied, abandoned), wetland type (lotic, lentic), installation date, and wetland status (before
install, after install). From these data, we will calculate biodiversity indices to assess the influence of the
pond levellers on aquatic macroinvertebrate communities at each site. We will use multivariate statistics
(e.g., NMDS ordination) to identify community response to management actions. Invertebrate analyses
will continue to the end of 2015 because of the number of samples and invertebrate taxa involved.
2.7. ADDITIONAL ACTIVITIES
At the request of the County, we worked closely with their media staff to assist with newspaper articles,
filming, social media releases, radio interviews and public presentations. We tabulated the number of
activities in which we participated over the summer.
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3. RESULTS
3.1. FIELD MAPPING AND GIS INTEGRATION
Approximately 70 features (culverts, dams, lodges, ponds and problem sites) were mapped during the
field surveys within the CLM area of Beaver County (Figure 2). Over the course of five field days, we
mapped 34 dams, 8 lodges, 20 culverts and 6 problem sites with the GPS unit. Additional sites were
identified by County staff. These sites were then transferred to a GIS to help with mapping of problem
sites.

Figure 2. Locations of culverts, dams, lodges, some ponds, and problem sites mapped in the field from
May to August 2015 in the western part of Beaver County, AB within or adjacent to the Cooking Lake
Moraine. Map A represents the western-most region of the Beaver County between Range Roads 202
and 204 and Township Roads 505 and 510. Map B. represents the area immediately south of the
Cooking Lake/Blackfoot Recreation Area between Range Roads 194 and 200 and Township Roads 514
and 520. Map C shows the sites just outside the moraine on Wakinagan Creek where it intersects with
Hastings Creek near Highway 834.
Through on-screen digitizing in the GIS, we identified 358 lodges in the areas outside of the provincial
protected areas (Figure 3). Within the western area of Beaver County inside the CLM lodge density was
~2 lodges per km2. We could not identify whether the lodges were occupied or abandoned. Pointdensity analysis revealed that the area with the highest density of lodges per km2 was directly east of
the Ministik Lake Game Bird Sanctuary in the south-west region of the moraine.
15
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Cooking Lake/Blackfoot Provincial
Recreation Area

Parkland Provincial
Natural Area

Ministik Lake
Game Bird Sanctuary

Figure 3. Point density (# lodges/km2) of lodges identified through orthophoto analysis in the region of
Beaver County within the Beaver Hills boundary. Orthophotos were used for 2007, 2009 and 2010,
with some sites also confirmed through field mapping. Areas within provincial jurisdiction (i.e.
protected areas) were not included in the analysis.
3.2. COST-BENEFIT ANALYSIS
In total, the installation of nine pond levelling devices cost just under $10,000 (including labour,
travelling and monitoring; Table 2). One pond leveller (WPT 100b) was 37 metres long, which is 25
metres longer than the standard pond leveller (Appendix B). Once installed, the estimated annual
monitoring cost per site is $128.31. Start-up costs are estimated to be $2,686.58 for various equipment
(tools, waders, dry suit) and training. Much of this expense was provided as in-kind support from the
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University of Alberta, Augustana Campus. The cost-benefit analysis is ongoing to obtain additional data
from the County to complete the analysis. All sites were visited in 2015 and are in good working order.
Table 1. Costs for installation of pond levelling devices in Beaver County from June to August 2014.
Site numbers correspond to those on Figure 4 which are derived from GPS waypoints. For the County
costs, the values are only for what work has been completed to July 30, 2014. Additional data are to
be determined.
Site

Install Date
(time & km)

Supplies

Site/Material
Preparation

Installation

Total

WPT 36

18 June 2014
(4 hrs/70 km)
20 June 2014
(10.5 hrs/125 kms)
15 July 2014
(5 hrs/125 kms)
17 July 2014
(6.75 hrs/124 kms)
30 July 2014
(3.5 hrs/70 kms)
15 August 2014
(7.5 hrs/66 kms)
20 August 2014
(6.75 hrs/64 kms)
27 August 2014
(6.5 hrs/54.3 kms)
27 August 2014
(6.5 hrs/54.3 kms)

$330.87

$111.50

$441.00

$883.37

Management
Costs for 2014
Prior to Installs*
$1,249.99

$550.49

$241.00

$381.00

$1,172.49

$517.53

$569.37

$122.50

$322.00

$1,013.87

$517.53

$550.49

$151.95

$278.90

$981.34

$105.20

$301.73

$80.50

$374.10

$756.33

$1,166.23

$588.25

$147.30

$342.09

$1,077.64

TBD

$569.91

$133.95

$369.30

$1,073.16

TBD

$550.49

$126.79

$298.20

$975.48

TBD

$1,229.01

$126.79

$249.75

$1,605.55

TBD

WPT 63
WPT 67
WPT 76
WPT 98
WPT 102
WPT 101
WPT 100a
WPT 100b

Total
$9,539.21
TBD
*Costs for the County are only to 30 July 2014 for the 2014 fiscal year and are not annual estimates. The
sites were identified as problem sites requiring multiple visits each year.
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3.3. COUNTY RESIDENT INTERVIEWS
From August to September 2014, Nick Yarmey conducted nine interviews with residents of Beaver
County. The majority of subjects were males over the age of 50 who had a farming background (Table
2).
Table 2. Demographic information of participants interviewed about human-beaver conflicts in Beaver
County, AB.
ID#

Age

Gender

1
2
3
4
5
6
7
8
9

63
61
71
92
57
68
21
59
21

M
M
M
M
M
F
M
F
F

Rural/
Urban
Both
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Rural

Farming
Background
Y
N
Y
Y
Y
Y
Y
Y
Y

Trapping
Background
N
N
Y
N
Y
N
N
N
N

Education (Highest)
Post-secondary
Post-secondary
High School
Some Post-secondary
Some High School
Post-secondary
Some Post-secondary
Post-secondary
Some Post-secondary

Impacts Caused by Beavers
In the interviews, we defined impacts as interactions that were important and affected one’s life
positively or negatively. Overall, the opinions about the impacts of beaver activity were polarized.
Impacts almost always related to cutting of trees or flooding by beavers, but the outcome of those
beaver activities were seen as positive for some participants and negative for others. Positive impacts
from beavers included drought protection, improved water quantity and quality, fire protection,
providing habitat for other wildlife (e.g., “We value the beavers because of the wildlife they attract”),
and recreational use of ponds. Many negative impacts identified by the residents were related to
agricultural resources, such as decreased cattle drinking water quality, flooding farmland (e.g., “I resent
seeing good farmland being wasted because the beavers are allowed to proliferate”), and damage to
dugouts. Other negative impacts experienced by landowners included damage to road and culvert
infrastructure, cutting valued trees, and a sense of “invasion of your own privacy, your yard.” When
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asked to identify the impact that was most important to them, participants’ answers ranged from a
feeling of connectedness to nature to threatening human safety.
Attitudes and Perceptions of Beavers
Landowner perceptions about beavers and beaver habitat were also polarized. Some people saw
beavers as intrinsically valuable as part of nature, while others saw beavers as a pest. On the topic of
population change, there were people on both sides of the spectrum: some would like to see beaver
populations increase, while others would like them almost completed eradicated. When it comes to
beaver conflicts, participants identified beaver population as an important cause of problems –it is not
only too many beavers that was seen as causing problems (e.g., “if there get to be too many beavers and
not enough water it starts to get foul”), but also where the beavers are. Multiple participants talked
about specific places where beavers can exist and not cause problems, such as in the boreal forest or
wilderness (e.g., “it’s not like they go up to the boreal forest and disappear, they go downstream and
create another problem”).
In some cases, landowners downplayed the severity of the impact caused by beavers, such as when one
said they “dropped two trees on the garage… but that’s a fact of living with beavers – you can’t blame
them.” Furthermore, some residents had the attitude that “if anybody has a problem with [beavers],
they should just leave. Period.” On the other hand, a prevalent idea was that people who love beavers
are inexperienced and naïve, “but then you suddenly realize that after a few years they’re creating an
unholy mess and causing trouble in the streams.” These quotations illustrate the range of ideas and
opinions about beavers: some think there is no problem to begin with, some that humans should move
somewhere else if they have a problem, and others that beavers should be killed if the invade human
spaces.
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Attitudes and Perceptions of Current and Alternative Management
Landowner views of current management were mixed, but those with the highest tolerance for beavers
tended to have the most positive view of current management (n = 6), while those who were not
tolerant of beavers were all “totally dissatisfied” with current management (n = 3). Of the nine
respondents, seven were uncertain about the County’s current management (e.g., “I’ve heard they’re
not doing anything – that’s what people are saying”). The perceptions of alternative management (i.e.
flow devices) were also mixed: a majority of the nine respondents had a positive outlook on the device,
and the two respondents who had a negative view of the devices first heard about them from sources
outside of the County’s current communications. Many landowners wanted to be consulted in
management decision-making; one suggested the County “should talk to everybody before they start
shooting beavers.” In terms of lethal management, there was a mixture of support and resistance. One
common point of dissatisfaction with current management was on property zoning. Many respondents
talked about a need for oversight in how properties are subdivided and where development is
permitted, for example banning development in low-lying historical wetlands.
3.4. POND LEVELLER INSTALLATIONS
From May to August 2014, we installed nine pond levelling devices in Beaver County (funded by this
project, Figure 4), one in the Cooking Lake/Blackfoot Provincial Recreation Area (funded by a previous
project), and two in the City of Camrose (funded by the City of Camrose). The two later installations
(CLBPRA and City of Camrose) were used as training sessions and a cross-municipality cooperative
initiative. As of June 2015, all of the pond levellers are in good working order. Beavers tried to block one,
but it was easily mitigated and water was still flowing from it despite beaver activity. The key issue at
that site was that the downstream end of the pipe leads into a narrow streambed that is easily dammed
by beavers. In 2014, we had modified a similar site in the CLBPRA and were able to counter beaver
activity into 2015.
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Figure 4. Locations of pond leveller installations in Beaver County, Alberta from July to August, 2014.
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We spent a total of 57 hours actually installing pond levellers and additional time in equipment
preparation and training. Our goal was to install more pond levellers; however, at some candidate sites
identified by the County it was impossible to obtain landowner permission. As such, we then refocused
on identifying new sites where pond leveller installations were suitable. All sites were checked in late
October to confirm that they were in good working order, which they were.
3.5. BIODIVERSITY SAMPLING
Throughout the summer we collected 10 to 20 jars of invertebrate samples (n = 99) at each site (Figure
4), depending on the presence of beaver channels. Processing of these samples is still in progress at the
University; however, over 6,600 individuals from 34 taxa have already been identified (Table 3). Those in
the “unknown” category are to be identified by Dr. David Larson (Professor Emeritus, University of
Alberta, Augustana). To date, approximately 25% of the samples have been analyzed and all samples will
be completely processed by the end of August 2015. Invertebrates were identified to their lowest
possible taxonomic level and categorized relative to site and management actions (e.g., traditional
management vs. post-pond leveler conditions). All samples in Table 3 represent pre-pond leveller
installations.
Given the ongoing process of sample identification, comparative analyses are not currently possible. A
preliminary analysis, however, reveals that Daphnia (water fleas) comprise the most numerous taxon,
with Gammaridae (scuds) and Ostracoda (seed shrimp) being the next most numerous taxa. We found
three pollution sensitive taxa – Brachycentridae (caddisflies), Plecoptera (stoneflies), and
Ephemeroptera (mayflies) – at three of the sites so far. Additionally, we found Gammaridae (scuds) and
dragonfly and damselfly larvae (Odonata: Libellulidae and Coenagrionidae, respectively) in several
samples, which represents taxa that are moderately tolerant of pollution.
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Table 3. Aquatic macroinvertebrate taxa identified in six ponds in NW Beaver County, Alberta prior to
the installation of pond levelling devices from June to August, 2014. Brackets indicate number of
samples analyzed to date. WPT 94 is a site without an installation that can act as a control.
Taxa

Common name

WPT 94
(2)

WPT 67
(10)

WPT 76
(1)
2

WPT 100
(2)

WPT 101
(2)

WPT 102
(1)

Total

Arrenuridae

water mite

2

Brachycentridae

caddisfly

1

Caenidae

small squaregill mayfly

Calanoida

copepod

Ceratopogonidae

biting midges

Chaoboridae

phantom midges

1

108

Chironomidae

nonbiting midges

12

360

Coenagrionidae

damselflies

Coleoptera

beetles

1

Conchostraca

clam shrimp

53

3

56

Corixidae

water boatmen

10

8

1

19

Cyclopodia

cyclopods

58

105

20

183

Daphnia

waterflea

23

2196

1778

4003

Dytiscidae

3

17

20

Ephemeroptera

predaceous diving
beetle
mayflies

2

3

5

Eylaidae

water mites

5

Gammaridae

scuds

28

728

Gerridae

water striders

5

1

Haliplidae

crawling water beetles

2

2

Hebridae

velvet water bug

Hydrachnidae

water mite

23

Hydrophilidae

water scavenger beetle

3

Isotomidae

springtail

Libellulidae

skimmers

Lymnaeidae

pond snail

1

1

2

1

5

Naididae

3

9

2

2

16

Notonectidae

clitellate oligochaete
worms
backswimmer

1

4

Ostracoda

seed shrimp

17

548

Physidae

bladder snail

Planorbidae

ramshorn snail

Plecoptera

stoneflies

Tipulidae

large crane fly

Unknown

TBD

Veliidae

riffle bugs

9

1

5
1

1

1

11

1
1

14

11
8

31

1

52

193

6

378

2

24
1

5

1

5
112

20

2

890
6

1

2

7

5

5

1

24
3
1

1

2

9

9

5
5

4

11
9

108

1

7

4

585

1

12

1

119

3

3

1
1

Total

1

1

8
2

190

4328

2
1

10

1
153

59

3
1884

8

6622
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3.6. ADDITIONAL ACTIVITIES
Over the summer and into the fall of 2014 and winter 2015, we presented several talks to the public,
municipal politicians, the media and the academic community. Although these activities were not part of
the original research proposal, they were very helpful in engaging the public in this research. In addition
to these presentations, this research was also highlighted in several newspapers including Camrose
Booster, Western Producer, Camrose Canadian, Beaver County Chronicle, and The Weekly Review
(Viking). Beaver County’s media staff also created a series of YouTube videos that demonstrated how to
build pond levelling devices along with actual videos of installations
(http://www.beaver.ab.ca/departments/agricultural-services/beaver-management-project).
Table 4. Presentations and media coverage for the project.
Date

Venue

July 7

Camrose, AB: Brookside
Senior’s Residence

Presentation
Type
Oral
Presentation

Title

July 30

Edmonton, AB: CBC Radio
Edmonton AM

Radio
Interview

July 31

Camrose, AB: Camrose
Wildlife Stewardship
Society

Oral
Presentation

August 8

Tofield, AB: Bounty in the
County

Oral
Presentation

Living with the County’s
Namesake: Beaver

August 8

Tofield, AB: Bounty in the
County

Display Table

Nature table

September 30
to October 1

Kimberley, B.C.: Columbia
Mountain Institute
Conference: Solving
Wicked Problems – Using
Human Dimensions to
Inform Natural Resource
Management

Poster

Perceptions of humanwildlife conflict among
residents living near
beaver habitat

Working with Beavers

Using pond levelers to
counter flooding by
beavers
Beavers and You

Presenter(s)
Glynnis Hood,
Nick Yarmey,
Kalene Gould.
Samara Froland
Glynnis Hood

Glynnis Hood,
Nick Yarmey,
Kalene Gould.
Samara Froland
Nick Yarmey,
Kalene Gould.
Samara Froland
Nick Yarmey,
Kalene Gould.
Samara Froland
Nick Yarmey and
Glynnis Hood
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Table 4. Continued.
Date
September 30

October 29

November 4
February 11

Venue
Kimberley, B.C.:
Columbia Mountain
Institute Conference:
Solving Wicked
Problems – Using
Human Dimensions to
Inform Natural
Resource Management
Ryley, AB: Beaver
County Agricultural
Services Board
Rycroft, AB: ASB
Regional Conference
Ryley, AB: Beaver
County and the UofA
Senate

Presentation
Type
Oral
Presentation

Title

Presenter(s)

Wicked flooding: a costbenefit analysis of
mitigating human-beaver
conflicts.

Glynnis Hood,
Varghese
Manaloor,
Brendan Dzioba

Oral
Presentation

Mitigating human-beaver
conflicts

Glynnis Hood

Oral
Presentation
Oral
Presentation

Mitigating Human-Beaver
Conflicts
Collaborative research

Nick Yarmey,
Aimee Boise
Glynnis Hood
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4. DISCUSSION
The purpose of this research was to examine the efficacy of alternative approaches to manage humanbeaver interactions in the western region of Beaver County, Alberta. In other areas where beavers are
common, contemporary beaver management approaches (e.g., pond levellers) have resulted in costeffective and long-term solutions for mitigating flooding (Simon 2006). Despite the important ecological
role that beavers play in the environment (Hood and Bayley 2008, Hood and Larson 2014), negative
interactions with beavers results in lower tolerance of the species by people (Siemer et al. 2013) and
increased support for lethal management (Jonker et al. 2009). To help mitigate this conflict, pond
levelling devices have been successful in reducing flooding in a cost-effective manner (Boyles and
Savitzky 2008). Adaptive management approaches to undesired conflicts with wildlife can not only result
in financial savings, they can also reduce tension among residents that are otherwise negatively
impacted by beaver activities. At the same time, the rich wetland systems that beavers create and
maintain can continue to provide important ecological goods and services.
4.1. FIELD MAPPING AND GIS INTEGRATION
Field mapping of problem sites and areas that might become problematic in future provides managers
with a means to mitigate issues before they become more difficult to manage. Site maps can also aid in
the assessment of development permits to highlight areas that are less favourable to development due
to high potential for human-wildlife interactions (Appendix C). In this research project, the maps we
produced have allowed the county to track the existing pond leveller installations, while prioritizing
future candidate sites.
Mapping existing beaver lodges also allowed for a form of “hot spot” analysis through the creation of a
point density model in the GIS. Interestingly, the area that proved to have the highest density of lodges
was also the area in which many of the rural residential subdivisions were located. During this study the
subdivisions of Royal Glenn Estates, Beaver Creek Estates and Beaver Meadows Estates were centred in
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this area of high density. Not surprisingly, these rural-residential subdivisions were also the area with
the highest number of beaver problems. Although, we are not sure of the history of development
permits in this area, it is possible that the area was originally favoured for rural-residential development
because of the aesthetic water features (likely beaver ponds and small creeks) and the lack of viable
agricultural land. Further research would be required to understand the full nature of decisions
surrounding subdivision locations. This mapping would allow managers to consider the potential for
human-beaver conflicts when assessing future subdivision planning.
One aspect of the on-screen lodge mapping that would require follow-up is the assessment of lodge
occupancy through field surveys in the late fall (sensu Bromley and Hood 2013). The proximity of various
protected areas likely provides a healthy source of beavers that could reoccupy previously abandoned
sites over time. Combined with existing populations in the western area of the County, re-colonization
by beavers from adjacent protected areas will result in healthy beaver populations throughout this part
of the County.
4.2. COST-BENEFIT ANALYSIS
The cost-benefit analysis is ongoing; however, initial results suggest that the nine pond levellers have
resulted in reduced maintenance at those sites by Beaver County staff. No complaints have been
received to date, other than one near Holden where the pond leveller was allowing water to flow
through a culvert that was regularly plugged by beavers. The regular flow through the culvert is in
contrast to the flood events that occurred whenever County staff unplugged the culvert. This site
continues to be monitored.
Once the final cost-benefit analysis is complete, it will be provided to Beaver County. Initial data
collection began in 2014, but further data are required to assess ongoing maintenance of the sites and
additional financial estimates from the County. As similar project in the CLBPRA revealed a savings of
approximately $86,000 over three years for 13 installations from 2011 to 2013 (Hood, Manaloor, Dzioba
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unpublished data). With the social discount rate and contingent valuation model, the savings were $1.6
million over three years.
4.3. COUNTY RESIDENT INTERVIEWS
The most obvious “trend” in the interviews was a lack of overall trend in that there was a great diversity
of opinions and attitudes towards beavers and beaver management. People differed in terms of how
they were impacted by beavers, what those impacts meant to them, and what solutions would be
satisfactory (if any are needed). As managers, this finding suggests that there is no one way to define
beaver problems, and therefore no one solution that will work everywhere or all the time. Despite this
lack of consensus, there were commonalities, too, which can inform better management.
The perception of many landowners that the County is doing nothing to manage beavers, when in fact
they spend over $82,000 a year, can be addressed in part with communication. The interviews showed
that residents get their information about County management from a variety of sources, so a multifaceted distribution of information will be most effective (e.g., newspaper, website, farming magazines,
and word-of-mouth). By educating the public about which beaver management practices are being used
and why, the County might increase general satisfaction by showing people that efforts are being made
to solve their problems. Additionally, a number of landowners brought up a desire to be consulted. By
engaging with the public – the people who are often experiencing the impacts of beavers first-hand –
the County can gain insight into what sorts of problems exist and what solutions are desired. Involving
local people in beaver management can help resolve problems while they are small, or prevent them
altogether.
The interviews revealed that sometimes there is management happening when landowners do not
want/need it, or in some cases it is the timing of the management, not the methods themselves, which
creates conflict. If public consultation is undertaken, it is important to incorporate suggestions into
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future management actions so that landowners feel like their concerns are taken seriously by the
County – otherwise the consultation process will be meaningless.
Many landowners agreed that development should be prohibited in floodplains to prevent beaver and/
or flooding problems from arising in subsequent years. Different ideas were raised about who should be
responsible for such decision-making: the County, developers, or individual land purchasers. This sort of
pre-emptive zoning could help reduce beaver conflicts before they start by planning for normal
fluctuations in water levels and beaver occupancy.
Beaver occupancy was often stated to be incompatible with an agricultural lifestyle; reasons identified
by subjects included beavers damaging dugouts by digging into banks or reducing water quality by
urinating and defecating in the water, land losses from flooding, and damming drainage ditches. This
prevailing attitude about beavers and agriculture could be in part due to the legacy of government
programs to increase productivity by draining wetlands, crop losses caused by flooded land, and/or the
high proportion of farmers interviewed.
Participants identified both positive and negative impacts caused by beavers, but landowners who have
negative attitudes toward beavers and talk about them as a nuisance tend to care most about the
negative impacts. The opposite is also true: the people who have positive attitudes about beavers tend
to focus on positive impacts and even downplay beaver-caused property damage. This trend suggests
that when people understand the positive effects beavers provide, they are more willing to accept some
damages or inconveniences caused by them. There are some misunderstandings about the ecological
impacts of beavers that cause unnecessary problems, such as that “the moose have started getting liver
fluke… as a direct result of so many beavers.” In terms of management, education could be very useful in
reducing conflicts: if people are made aware of benefits they receive by having beavers and wetlands
nearby (e.g., increased water quantity and quality, wildlife viewing opportunities, drought and flood
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mitigation, etc.), they would be more tolerant of beaver activities, which reduces the burden of
traditional management in reducing conflicts.
To sum up, there are many different ways to understand and make sense of beavers and their impacts,
and each way of seeing beavers as “problem” or “not a problem” will have implications for which
management actions, if any, would be satisfactory. This study into the attitudes of residents living near
beaver habitat reveals an important human-human dimension of a conflict that is typically understood
as being exclusively between humans and beavers. If these differing (and sometimes conflicting)
viewpoints on beavers and beaver management are incorporated into decision-making, “all
stakeholders will be more invested in the negotiation process and have a more positive experience as a
result” (Goedeke 2005).
4.4. POND LEVELLER INSTALLATION
All pond leveller installations went well during the summer. The only limitation was obtaining landowner
approval for the installations. With more exposure to these devices, perhaps there will be greater
acceptance of these devices as an alternative management tool for flooding by beavers. County staff
were extremely helpful with the project and were keen to learn more about installation methods.
Ongoing monitoring of the installations helps assess their efficacy over time.
4.5. BIODIVERSITY SAMPLING
Beaver ponds tend to support high levels of biodiversity for birds, amphibians and invertebrates
(Bromley and Hood 2013, Anderson et al. 2014, Hood and Larson 2014). Aquatic macroinvertebrates in
particular provide an effective indicator of aquatic biodiversity (Hood and Larson 2014) and, therefore,
allow us to assess how invertebrate communities change when a wetland with more dynamic water
levels changes to one kept at a constant level. Post-installation sampling is continuing through 2015.
Although data processing and analysis of the 2014 samples are ongoing, preliminary results indicate that
the waters in this part of the County support taxa that require unpolluted aquatic environments.
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4.6. ADDITIONAL ACTIVITIES
Effective communication with the public about controversial aspect of natural resource management is
essential for successful project implementation strengthen by public support. Zaksek and Arvai (2004)
stressed that in situations with inherent or perceived risk, such as human-induced wildfire, two-way
communication between resource managers and the public (“stakeholders”) is essential to the overall
success of management actions. In areas where flooding and tree cutting by beavers can result in
property damage or compromise public safety, it is especially important to consult the public early on.
As seen in our project, public perceptions of beavers can range from a non-interventionist approach to
one of complete eradication. The County was instrumental in ensuring that our research program was
well advertised in local and regional media throughout the course of the project. Such support was
extremely helpful in facilitating the installation of pond levelling device on both public and private land.
A secondary benefit was that the media exposure was an effective means to bridge the gap between
science and the public through accessible communication, an issue that is receiving increased attention
from both the academic and non-academic communities (Peters 2013). Through the use of various
media – including newspapers, websites, YouTube, radio, and public events – we were able to not only
build increased awareness and support for our project, the County was also able to present itself as an
innovator in sustainable resource management relative to wildlife and water management.
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5. CONCLUSIONS AND RECOMMENDATIONS
This research program applied a multi-faceted approach to sustainable management of aquatic
resources in Beaver County as it relates to human-beaver conflicts. Throughout the study we were able
to develop maps and GIS databases that can provide further insights into existing and potential conflict
areas within the western-most reaches of the County. Continued development and maintenance of
these databases would allow for ongoing management of problem sites and additional tools to aid
development decisions in future.
The installation and cost-accounting of the pond levellers coupled with traditional maintenance costs
will allow for a full cost-benefit analysis to be developed. Early indications are that the pond levellers
have been effective over the first year. Following the cost-benefit model developed for the CLBPRA, a
similar analysis for Beaver County will likely find that pond levellers are a cost-effective tool for beaver
management.
The County resident surveys provided initial insights into the human-dimensions of wildlife management
as they relate to human-beaver interactions. Because this aspect of the overall project was a pilot study
with a small sample size, there is potential to continue interviewing landowners. We found that after
nine interviews there were still new ideas coming up with little overlap, which shows there are still more
themes to uncover. Besides interviewing more of the key stakeholders (who live near beaver habitat) to
further flesh out the data, there is also the potential to interview people outside of this subsample.
Other groups, such as wildlife/conservation groups, landowners now living near beavers, and
management staff, are also involved in co-constructing narratives about beavers and resource
management. Another avenue for future research is to create a mail- or web-based survey that could be
administered to a representative sample of Beaver County’s population. This questionnaire could be
informed by the data gathered in the existing interviews, but would allow us to extrapolate and draw
conclusions about the entire county population. Topics that would be particularly appropriate for a
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questionnaire format include: satisfaction with county management, impacts experienced from beavers
(could ask participants to rank), willingness to pay/costs incurred from beavers, and perception of
different types of management. The survey could reveal attitudinal trends that vary with farming
background, rural/ urban background, beaver density, and New Ecological Paradigm (NEP) scale (Dunlap
2008).
Relative to the biodiversity studies, the sites with pond levellers can now serve as ongoing monitoring
sites that will allow for comparative studies to assess the ecological efficacy of this form of flood
mitigation. In future, these sites can also be compared to sites that continue to experience traditional
management (i.e., regular dewatering following flooding by beavers) and those ponds that do not
receive any management actions. Other taxa such as riparian plants could also be added to biodiversity
assessments.
Finally, the inclusion of public communication as a central aspect of science-based decision making was
essential in the success of this project. We found that over the course of this project, not only was the
public engaged; other municipalities also began to look to Beaver County for more innovative ways to
handle human-beaver interactions.
.
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APPENDIX A: POND LEVELLING DEVICE CONSTRUCTION
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Instructions to build and install a pond levelling device
Build a Pond Levelling Device
1) Build a round cage out of hog fencing that
will protect the pipe intake area.
- Roll one sheet of hog fencing into a circle,
which will make the sides of the cage.
- Overlap the ends of the fencing by 2 squares.
Use hog rings to hold the ends together.
- The opening with the smaller squares will be
the top of the cage.
- Cut a piece of fencing to fit the bottom of the
cage, leaving ends hanging to be bent into the
cage to help attach the bottom. Add hog rings
to join the cage bottom to the sides as needed.
- Cut down five horizontal wires of the side of
the cage. Do this around the whole side of the
cage, leaving sections 2-3 squares wide. Bend these sections into the centre of the cage at a 90 degree
angle to the side of the cage.
- Weave the ends of sections through each other.
- Use hog rings to attach some of the sections together.
- Cover the hole in the top of the cage with a small piece of additional hog fencing.
- To save on hog rings weave and bend pieces of the fencing through other pieces
- Note: ensure there are no stray wires poking out of the cage that can catch or snag.
2) Drill and saw perforations into the pipes to
help them fill with water and sink more
easily.
Single walled 12” pipe
- Drill 4 rows of holes down the length of the
pipe using a 1/4” drill bit, drilling every second
ridge.
Double walled 12” pipe
- make 4 cuts down the length of the pipe
through only the outside wall of the pipe (the
saw blade should be set to a shallow depth).
- Drill 2 rows of holes using a 1/4” drill bit
down the length of the pipe, drilling every
second ridge through both layers of the pipe.
- Make 1 cut from the end of the pipe to 9 ridges from the end, make a second cut of same length from
same end of the pipe but opposite of first cut, make a third cut across the pipe (joining the two previous
cuts) to finish cutting the slot and pull off the piece you have cut.
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Prepare the Install Location
3) Assess the site to determine the desired
water level and begin breaking the dam.
- Blocked culverts and dams under bridges
might take a while to clear. Therefore, doing
this job a day or two before the actual install
can make things a lot easier. When working
with a dam blocking a large pond, it is best
to release the water slowly over time to
prevent any damage downstream.
- Make a trench through the dam just wide
enough to fit the pipe and as deep as you
want the water level to be.
- Tools such as pitch forks or hooks can be
useful here, but hands are often the best
beaver dam breaking tool.
Install Pond Levelling Device

4) Attach the double walled pipe to the cage.
- Cut a 4 square x 4 square hole in the side
of the cage.
- Make the hole bigger by cutting the ends of
the horizontal wire directly above the hole and
bending this piece inward - this piece can later
be bent back against the pipe to secure it.
- Drill 2 holes on each side of the pipe and 2
holes on the bottom of the pipe using a 1/4”
drill bit. These will be used to wire the pipe to
the cage
- Thread a piece of doubled wire through each
pair of holes and attach to cage.

5) Join the pipes.
- Bring the ends of the two pipe as close
together as possible.
- Wrap a coupler around the point where the
pipes join.
- Use 4 zip ties to attach the pipes.
- Cut off the hanging ends of the zip ties after
tightening them.
- Reinforce the coupler with 4 x 1 1/2” long
Robertson screws
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6) Float or carry the cage and pipe
system to an area with adequate
water depth.
- Before installing the device place 2
floats under each side of the cage
parallel to the pipe.
- Wrap a polypropylene rope around
each end of each pair of floats and tie
around the cage using a slip knot for
quick release.
- Position the cage so that the pipe is
pushed all the way through the dam or
into the culvert
- The ideal location is about 30’ in front
of the dam in the upstream pond in a
deep, unobstructed area.

7) Submerge the cage into the water.
- Untie all 4 ropes while holding the
cage’s position on the water.
- Push the 4 floats out at the same time
while ensuring the cage remains
upright and level as it sinks
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8) As the pond levelling device is
sinking, make sure the pipe is filling up
with water and not floating on the
surface. Fence posts, cinder blocks or
large branches can be used to prevent
the pipe from lifting up.
- Sitting on the pipe and standing on
the cage immediately after sinking the
cage will fill the pipe with water and
help to hold it down.
- Cross 2 steel T-posts over the high
point of the pipe and pound each post
in and wire them together to hold the
pipe underwater.

9) To further secure the pipe in place,
rebuild the dam using the removed
materials. Don’t worry too much
about it being perfect. The beavers
will come and do most of the work for
you during the night!
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10) Protect the culvert intake and/ or pipe outflow with hog fencing to prevent beavers from
damming inside. At a culvert site, the culvert intake needs to be caged. In a dam site, the pipe outflow
needs to be caged.
a. Outflow
- Building the outflow cage can require
some creativity as every site is different.
- There are cases where a standing fence
is required or as shown below, a fence
may need to be built around a culvert.
- Typical outflow cage: 4’ x 4’ hog
fencing bent into a cylinder.
- Cut down 1 horizontal wire of the side
of the cage around the whole opening of
the cage leaving sections 2-3 squares
wide. Bend these sections into the
centre of the cage at a 90 degree angle
to the side of the cage to create a closed
“cap” to the cylinder.
- Drill holes into the outflow end of the
pipe and thread wire through these
holes to attach cage to pipe.

b. Culvert
- Cut a panel of hog fencing to make a
grate for the culvert opening
- Use the panel to completely enclose the
area where the pipe enters the culvert to
prevent beavers from damming inside
- Secure the grate by wiring it to a T-post
on either side of the culvert opening
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Supplies for Pond Leveling Devices

Tools and Equipment (used at every install):
*prices include GST at a rate of 5%
- bolt cutters
- post pounder @ $31.49
- sledge hammer
- fencing pliers
- hog ring pliers
- cordless drill @ $198.45
- drill bits
- hack saw @ $31.49
- cordless circular saw @ $262.49
- rake/hook
- throw bag and first aid kit
- 4 polypropylene ropes
- chest waders @ $146.95 each
- dry suit @ $918.75
- work gloves @ $8.39 each
- steel-toed rubber boots @ $75.00 each
- zip ties @ $9.23 per package
- smooth wire @ $5.99 per roll
- 1 ½” Robertson screws @ $10.28 per package
- hog rings @ $9.99 per box
Total tools & equipment cost = approx. $1800
Material requirements (for one install):
*prices include GST at a rate of 5%
- 4 x 7’ steel T-posts @$9.44 each= $37.76
- 2 x 13 line 16’ hog fencing sheet @ $38.85 each = $77.70
- 1 x 12” by 20’ single wall HDPE pipe @$143.39
- 1 x 12” by 20’ double wall HDPE pipe @$293.99
- 1 x 12” pipe coupler @$26.24
Total materials cost = approx. $580

June 2015

Mitigating Human-Wildlife Conflict

46

Hood 2015
Monitoring Sites with Flow Devices
The suggested timeline for monitoring sites where flow devices (pond levellers, trapezoidal fences, etc.)
have been installed is once per week for three weeks immediately following the install. After these
initial 3 weeks, we suggest monitoring the site once per month throughout the entire year.
To ensure that the flow device functions correctly, complete the following checklist. Any damming or
debris that is found should be cleared.
o
o
o
o
o

Check the site for signs of beaver activity. (Is the site active or inactive?)
Check water level relative to the trail/road.
Check the outflow culvert and pipe for water flow.
Check the outflow culvert and pipe for obstructions/debris.
Check the structural integrity of any fences/culvert protection. (Are the fences intact? Is the
grate secured to the culvert?)
o Check the inflow culvert opening for obstruction/debris.
No water flow through the device and rising water levels may indicate device failure. If a failure is
suspected:
o Check the inflow cage for damming or blockage by debris.
Check the integrity of the pipe. (Is the pipe cracked or crushed? Is the coupler secure?)
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APPENDIX B: SITE PHOTOS AND INSTALLATION COSTS
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Before Install June 2014 - WPT 36

After Install June 2014 - WPT 36
Install Date:
June 18, 2014
Cost: $883.37
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Before Install May 2014 - WPT 63

After Install June 2014 - WPT 63
Install Date:
June 20, 2014
Cost: $1172.49
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Before Install May 2014 - WPT 67

After Install July 2014 - WPT 67
Install Date:
July 15, 2014
Cost: $1013.87
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Before Install May 2014 - WPT 76

After Install July 2014 - WPT 76
Install Date:
July 17, 2014
Cost: $987.34
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Before Install July 2014 - WPT 98

After Install August 2014 - WPT 98
Install Date:
July 30, 2014
Cost: $756.33
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Before Install August 2014 - WPT 100 (Upstream/ “Big Bertha”)

After Install August 2014 - WPT 100 (Upstream/ “Big Bertha”)
Install Date:
Aug 27, 2014
Cost: $1229.01
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Before Install August 2014 - WPT 100 (Downstream)

After Install August 2014 - WPT 100 (Downstream)

Install Date:
Aug 27, 2014
Cost: $550.49
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Before Install August 2014 - WPT 101

After Install August 2014 - WPT 101
Install Date:
Aug 20, 2014
Cost: $569.91

June 2015

Mitigating Human-Wildlife Conflict

58

Hood 2015
Before Install August 2014 - WPT 102

After Install August 2014 - WPT 102

Install Date:
Aug 15, 2014
Cost: $588.25
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APPENDIX C: SITE MAPS

June 2015

Mitigating Human-Wildlife Conflict

61

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

62

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

63

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

64

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

65

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

66

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

67

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

68

Hood 2015

June 2015

Mitigating Human-Wildlife Conflict

69

