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Advancing Research in the Field of Non-Lethal Beaver Damage 
Management 
 
Stacie Robinson, Aaron Shiels, and Jimmy Taylor         

USDA/APHIS/Wildlife Services, National Wildlife Research Center, Fort Collins, Colorado 

 
ABSTRACT: Beavers serve critical ecological functions and play the role of keystone species in wetland ecosystems. Yet, their 
ecological engineering can sometimes cause flooding or other damage to human infrastructure and agriculture necessitating 
management action. In an effort to preserve the ecological benefits of beavers while mitigating damages, many stakeholders 
increasingly seek non-lethal solutions that are part of the USDA Wildlife Services (WS) Integrated Wildlife Damage Management 
approach. Research at the Wildlife Services National Wildlife Research Center aims to expand this portfolio by investigating drivers 
of beaver damage and developing, evaluating, and refining effective tools for non-lethal beaver management. In this paper we provide 
an overview of non-lethal beaver management tools showing promise in field operations, including: 1) physically excluding beaver 
from key areas; 2) managing water flow around beaver impoundments; 3) translocating beaver colonies from damaging to desired 
areas; 4) novel developments such as eDNA, drone surveys, and fertility control. We hope to generate discussions in the wildlife 
damage management community to better understand needs and knowledge gaps requiring additional research effort. 
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INTRODUCTION 
Beavers (Castor canadensis) serve critical ecological 

functions and play the role of keystone wetland species. 
Yet, the ecology and behavior of beavers can lead to sev-
eral sorts of damage to agriculture, property, infrastructure 
and human health and safety (Taylor et al. 2017). The 
quintessential beaver behavior of dam-building is perhaps 
the most frequent cause of damage, flooding farm and 
timber lands, roads, airports, runways, and other proper-
ties. Each culvert obstructed by beaver activity can cost 
state transportation departments several to tens of thou-
sands of dollars in annual maintenance or repair (Jensen et 
al. 1999, Boyles and Savitzky 2008). Forest damage from 
inundation in Mississippi alone has been estimated at 2-7 
million dollars annually (in 2009 dollars; Shwiff et al. 
2011). In areas where they don’t build dams or lodges, 
beavers may burrow in stream or lake banks leading to ero-
sion or destabilization. Additionally, beaver’s reliance on 
woody vegetation as both a food and building material can 
cause damage to timber, orchards or other tree crops. Tree 
damage from herbivory and girdling cost millions in 
timber losses each year in Mississippi (Bullock and Arner 
1985).  

In an effort to preserve the ecological benefits of bea-
vers while mitigating damages, many stakeholders increas-
ingly seek non-lethal solutions that are part of the USDA 
Wildlife Services (WS) Integrated Wildlife Damage Man-
agement approach (WS Directive 2.105, 2004). Research 
at the USDA WS National Wildlife Research Center 
(NWRC) aims to expand this portfolio by investigating 
drivers of beaver damage and developing, evaluating, and 
refining effective tools for non-lethal beaver management. 
In this article we describe some of the common nonlethal 
approaches to beaver damage management and present 
opportunities for further research studies (Figure 1). We hope 
to generate discussions in the wildlife damage manage-
ment community to better understand needs and know-
ledge gaps requiring additional research. 
 

EXCLUSION 
Tree damage can be mitigated by excluding beavers 

from individual trees or larger wooded areas. High value 
trees can be protected by wrapping individual (or small 
groups of) trees with heavy-gauge wire. Wrapping individ-
ual trees has been shown to be more effective than painting 
with sanded paint or using commercial wildlife frightening 
devices (Nolte et al. 2003). Wire must be sufficiently 
strong to exclude beavers. Six gauge welded mesh (with 
hole sizes from 2 to 6 inches, 5-15 cm) has been an effec-
tive barrier, while lightweight hexagon mesh (e.g., chicken 
wire) has been too weak to withstand beavers (Campbell-
Palmer et al. 2016, Westbrook and England 2022). It is 
important that the tree wrap be of larger diameter than the 
trunk to allow for growth and to ensure that the beaver’s 
teeth cannot reach the tree through the mesh (Westbrook 
and England 2022). The mesh should be placed at least 
three feet (0.9 m) above the ground or expected snow line 
(Westbrook and England 2022). 

Wooded areas, such as orchards or timber plantings, 
can be protected by electrical or traditional fencing. Rigid 
fencing (e.g., chain link or welded wire) should be at least 
three feet (0.9 m) above the ground or expected snow line, 
and the bottom should either include a skirt or be buried 
enough to avoid burrowing (Hecht 2009). Electric fences 
should comprise at least three strands placed low enough 
to ensure beaver encounters (about 8-10 inches, 20-25 cm, 
off the ground) and should have caution signs for human 
safety (Hecht 2009). 

While several exclusion methods have proven success-
ful, there are still valuable areas for research. Tracking 
trends in use and routinely updating best practices can help 
to improve techniques. In addition to evaluating fencing 
types, metrics of cost effectiveness would help managers 
and property owners select the right method for their 
situation.  Future developments may yield more effective 
frightening devices or chemical deterrents that could pro-
vide additional tools for excluding beaver from desired 
wooded areas. 
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Figure 1. This diagram shows key tools for nonlethal beaver damage management and describes areas of research focus 
at the USDA Wildlife Services National Wildlife Research Center. 

 
 

WATER FLOW CONTROL 
Devices to control water flow (“flow devices”) have 

become a popular solution to flood damage associated with 
beaver dams (Taylor and Singleton 2014). There are sev-
eral commercial and DIY styles that are widely marketed, 

and each device is typically modified to suit the unique 
characteristics of each site. Generally, flow devices are 
designed to incorporate aspects of deception (keeping the 
beaver from detecting the source of water flow) and exclu-
sion (keeping the beaver from blocking the flow pipe) to 
limit dam building behavior and manipulate water levels to 
control flooding while allowing the dam and beaver to 
remain in place (Taylor and Singleton 2014). Typically, a 
corrugated pipe (≥8 in, 20 cm, diameter) is placed through 
the beaver dam with the outflow (downstream) set at the 
desired water level such that excess water can be siphoned 
below the dam. Heavy-gauge wire mesh is used to exclude 
the beaver from the inflow so that it cannot clog the flow 
device pipe. 

Flow devices have been shown to be cost-effective meth-
ods to mitigate beaver-associated flooding (Nolte et al. 
2000, Simon 2006, Boyles and Savitzky 2008). Yet, there 
has been little quantitative data to assess the degree of 
water level control provided by flow devices. These data 
will help managers and property owners weigh the costs 
and benefits this option for beaver management. Flow 
devices sometimes fail, and one of the most reported rea-
sons for failure has been the beaver building new dams 
(Nolte et al. 2000, Simon 2006). Flow devices can be most 
effective over the long term if they control water levels 
while the beaver colony continues their regular activity, 
avoiding dispersal or territorial shifts that could simply 

move the flooding problem to an unmitigated area. Thus, 
more research is needed to understand how the presence of 
a flow device might alter beaver behavior or space use. 
Additionally, some agencies have expressed concerns 
about fish passage in the presence of flow devices, particu-
larly the potential for large fish to swim upstream through 
piping and become trapped in the caging at the pipe intake. 
More research is needed to determine how fish or other 
aquatic species interact with flow devices and to develop 
best practices that maintain fish and wildlife passage.  
 
COLONY TRANSLOCATION 

In recent years beavers have been increasingly incorpo-
rated into wetland restoration practices in hopes of leverag-
ing the landscape engineering of these animals without 
causing additional conflict with humans (Law et al. 2017, 
Pilliod et al. 2018, Dittbrenner 2019). Translocating bea-
vers from areas of conflict or damage to areas where they 
are desired for restoration efforts has become a favored 
solution in some areas (though prohibited in some states). 
Few translocation efforts have included post-release moni-
toring (~20% reported in Pilliod et al. 2018). Studies that 
have tracked beavers after translocation have shown high 
mortality (30-70%) and emigration (50-100%) in the months 
immediately after release (McKinstry and Anderson 2003, 
Petro et al. 2015, Doden et al. 2023). Long-term monitor-
ing is even more difficult. Some studies have suggested 
successful establishment of translocated colonies based on 
presence of beaver dams seasons or years after transloca-
tion (Pollock et al. 2017). However, there has been no 
effort to verify whether the activity was indeed associated 
with the translocated colony, other beavers that may have 
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been attracted by the translocation activity, or other beavers 
that naturally colonized a suitable stream reach regardless 
of human intervention. Tools such as telemetry can provide 
added insights to beaver initial reaction after translocation, 
while non-invasive genetic methods may be useful when 
revisiting sites for longer term monitoring. 

With any translocation activity, there is the potential 
that one will inadvertently move pathogens or invasive 
species along with the host animal that is the target of man-
agement action (Kock et al. 2010, Warne and Chaber 2023). 
Chytrid fungus (Batrachochytrium dendrobatidis or Bd) is 
a pathogen of special concern in wetland ecology, causing 
devastation to amphibian populations worldwide (Fisher 
and Garner 2020) including in the U.S. (Russell et al. 
2019). Past research has demonstrated that Bd can be ad-
hered to and grow on secondary hosts including waterfowl 
(Garmyn et al. 2012). This has led to concern that aquatic 
mammals may also act as transport hosts for the pathogen. 
Recent research in Washington has shown that, indeed, Bd 
can be carried on beaver fur (based on eDNA samples from 
animals tranlocated as part of the Methow Beaver Project; 
Burgher et al. 2022). These recent findings have increased 
concern that beaver translocated from nuisance sites (often 
in the lower and more impacted areas of a watershed) could 
carry this damaging fungus to their release sites (poten-
tially more pristine remote areas). Risk assessment for Bd 
and other pathogens will be an important area of research 
to safeguard other species and ecosystems as beavers are 
moved across watersheds. 
 
NOVEL APPROACHES 

Wildlife damage management is an ever-evolving field 
in which professionals must constantly innovate to over-
come challenges as animals learn to circumvent estab-
lished methods. To stay one step ahead, wildlife profes-
sionals apply tools from many disciplines to find novel 
solutions to age-old and emerging wildlife damage issues.  

Given their aquatic and nocturnal habits, beavers can 
be difficult to survey. Aerial surveys are often effective at 
detecting dams, lodges, or food caches (Ribic et al. 2017, 
Thompson et al. 2022) but beavers denning in bank bur-
rows can be much harder to detect visually. Environmental 
DNA (eDNA) techniques offer promise to detect animals 
through their genetic signatures shed into the environment. 
Sampling eDNA by filtering water has been shown to be 
especially effective for semi-aquatic species (Harper et al. 
2019), and has been successfully applied to beavers (Duke 
2021). Additionally, detector dogs can be a highly efficient 
at finding cryptic wildlife (Harrison 2006). Detector dogs 
have even been used to identify individual beavers in 
Europe (Rosell  2020). 

Fertility control (often through immunocontraceptives) 
can help to curb population growth by lowering birth rates. 
This method has shown promise for helping to control 
rodent populations (Jacoblinnert et al. 2022). Scientists at 
the NWRC have recently expanded the utility of one 
immunocontraceptive, Gonacon, to additional rodent spe-
cies (Shiels et al. 2024). Substantial testing would be 
required before such a treatment could be developed to 
control beaver populations. Preliminary population model-
ing could provide important information on the potential 

effectiveness of such a treatment, allowing scientists to 
weigh the costs and benefits of future trials.  
 
CONCLUSIONS 

As wildlife damage management tools are developed 
and refined, research plays a crucial role in assessing risks, 
measuring efficacy, and evaluating costs vs benefits. The 
USDA WS NWRC is working with practitioners and other 
stakeholders to initiate several lines of research aimed at 
mitigating beaver damage to agriculture, natural resources, 
property, and people. 
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