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Beavers are known as a keystone species because of the dams they 
construct, which means their presence drastically expands the 
ecological benefits of the ecosystem (see Figure 1). Some of these 
benefits include groundwater recharge, habitat creation, and stream 
resiliency (Green & Westbrook, 2009). Without beavers, streams 
experience higher flow velocities, which cause erosion and lowering of 
the stream bed, disconnecting the stream from the floodplain. This 
results in habitat loss, poorer water quality, and a dry floodplain.

Due to the immense impact of beavers on the environment, and the 
damage caused by their absence, many researchers have become 
interested in assisting with their recolonization of streams. 
Unfortunately, it is illegal to trap and transport beavers in Maryland, 
which means recolonization is not possible manually, and can only be 
encouraged through the creation of structures that mimic beaver 
activity. One of these structures is known as a Beaver Dam Analog 
(BDA), which is a man-made dam that is made with local materials 
such as sticks and mud and can be reinforced with wooden posts 
(Pollock et al., 2014). They are constructed in streams and provide the 
same benefits of natural dams, such as groundwater recharge and 
habitat creation. While they provide ecological benefits on their own 
by mimicking natural beaver dams, BDAs can also encourage beaver 
recolonization of streams, where beavers can then construct their own 
dams and lodges, potentially using the BDA as a starting point.

The purpose of this project was to develop a rapid assessment
tool in order to identify the 
best sites in Harford County, 
Maryland for beaver-based 
restoration projects, with the 
goals of restoring streams
and reintroducing beavers to 
the streams. The hypothesis
was that 50% of all sites 
assessed would be able to 
support a beaver population
and thus, be considered ideal 
locations for projects.

The project existed in four overall phases: beaver research, data tool 
development, site assessments, and analyzation of final scores from 
assessments to identify ideal sites for beaver-based restoration.

To develop the tool, extensive research was performed in order to 
characterize beaver habitats. As shown in Figure 2, attributes of a

Out of eleven stream sections that were assessed, two were classified as being 
the “Best” sites, eight as “Good”, one as “Average”, zero as “Poor”, and zero as 
the “Worst” sites. The original hypothesis was that 50% of sites assessed would be 
able to support a beaver population, and thus be considered ideal locations to 

complete restoration projects. According to the data, 91% of streams were 
classified as “Good” or above, which is much higher than what was 
hypothesized (M = 0.7, SD = 0.075).

The purpose of this project was to develop and test a rapid 
assessment tool in order to identify the best sites in Harford County, 
Maryland for beaver-based restoration projects. According to the tool, 
after compiling observations and weights, Broad Run and Tobacco 
Run were the best sites for these projects. Restoration companies could 
potentially complete restoration projects at these sites and can also use 
the tool to assess more streams and find more sites for projects. In this 
way the tool can be used to aid in restoration planning, which will save 
time and money and increase the project’s potential for success. 

Future studies could be directed towards verification of the tool 
through assessing sites with known beaver activity and evaluating 
scores as assigned by the tool. If these streams earn a high score, the 
tool would be proven effective in predicting ideal habitat for beaver, 
suggesting that the sites are ideal for beaver-based restoration projects.
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Graph 1 (above): The total scores of five different sites, with the weighted score of 
each individual attribute from Figure 2 displayed. Broad Run earned a low score for 
attributes such as Tree Coverage, and sometimes no score, such as with Buffer Width, 
so it earned a low total score. Bear Cabin Branch, however, earned high scores for 
attributes such as Tree Coverage, Tree Type and Crops, so its score was much higher.

stream and surrounding habitat were evaluated. Attributes were placed into a 
rubric and given a score range based on presence. Weights were added to each 
item, making the maximum sum of attributes 1.0, with more important 
attributes having a larger impact on the score. The tool was developed in Excel 
for easy-to-use functionality, with a space to input collected data and functions 
that would automatically assign a score to the attribute based on the rubric.
Finally, an on-site assessment form was created for manually collecting data.

Data was collected in two phases, the first being an in-person visit to the 
stream to identify vegetation and to measure the stream’s cross-sectional area 
and velocity to calculate the base flow of the stream (Figure 3). Other stream 
quality factors such as erosion and water quality were also noted. Even though 
these do not affect a stream’s ability to support a beaver population, it helps 
restoration experts better understand the stream. It was also important to 
classify and prioritize sites that would most benefit from restoration.

Additionally, StreamStats (USGS), an online GIS software, provided 
bankful discharge and gradient data to calculate stream power, which is one of 
the most critical attributes of a stream because of its ability to blow out a dam 
if it is too high. Once all assessments of a section were complete, the data was 
placed into the Excel sheet, which assigned scores, applied weights, and
calculated the final stream score. 

Figure 1 (above): A large natural beaver dam 
near Grafton Shop Rd. in Bel Air, Maryland.

Digital Stream Assessment Form

Attribute Value Score max

Tree Coverage Select one… 4

Buffer 120.00 1 2

Tree Type Large 1 2

Shrubs Some 1 2

Crops Some 1 2

Herbaceous Abundant 2 2

Gradient 0.05 3 3

% Forested 28.60 2 4

% Impervious 15.40 1 2

Power 92.34 1 1

Select one…
<25%
25-49%
50-79%
>80%

Select one…

0 0.2 0.4 0.6 0.8 1
Combined scores of attributes

Stream section scores and attributes

Tree Coverage Buffer Width Tree Type Shrubs Crops
Herbaceous Gradient % Forest % Impervious Stream Power

Figure 3 (above): Nine feet of a tape 
measure laid across the stream to measure 
cross sectional area.

Figure 2 (above): The Excel form was formatted 
to calculate and autofill unweighted scores after 
manual entry or selection from a predetermined 
collection of assessed attributes. 
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