Beavers = Water
The Role of Beavers in Wetland
Management

Cows and Fish
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To promote healthy
landscapes by fostering
riparian stewardship

“Working with producers and communities on
riparian awareness’
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Awareness Materials:
www.rockies.ca/beavers  www.cowsandfish.org

Storing Jater, Naturally

Water ... we can't live without it. No substitute exists for
this precious and beautiful resource, which has usually
been scarce in the Rocky Mountain West. In the future,
the flow of water may decline as our climate becomes
warmer and drier. The amount of snowpack in the
mountains will be less, melting and runoff will occur
earlier in the spring, and stream flow will diminish
earlier in summer. By late summer when we need water
the most, it may be in short supply.

Many people believe that water will be the new gold of
the future. As the reality of climate change becomes
ever more apparent, we will need to catch and store
water more effectively. We've given water lots of advice,
in the form of expensive dams and big reservoirs but is
that always the best solution? Likely not. Have we
overlooked a natural ally in our efforts to conserve and
manage water? Yes, consider the beaver!

There’s Liquid n Th !
eres Liqu i e Beaver Fonds!
For more than 10,000 years, beaver have been building dams and storing water

across the landscape. Historically, millions - tens of millions - of beaver were

busy in nearly every watershed across the North American continent. The
cumulative effect of their ponds on water storage was enormous. Beaver ponds
created diverse and productive habitat for creatures great and small; they
contributed to the health of the land. Let's look at some of the many natural
services and benefits provided by these original engineers.




A Canadian Icon

« 709 Canadian place
names

* 50 Alberta place names
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Imagery source: http://watch.cbc.ca/the-nature-of-things/season-52/episode15






What's been lost

| Valley bottom T Active floodplain
L Active channel Inactive floodplain
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The beaver's new brand: eco-saviour

ERIN ANDERSSEN

The Globe and Mail

Published Friday, Feb. 18, 2011 7:24PM EST

Last updated Thursday, Aug. 23, 2012 5:00PM EDT

Beavers may offer environmental
second chance

Beavers have ability to preserve water resources, mitigate drought and boost
biodiversity. By helping them, we help ourselves, professor says.
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Good Beaver, Bad Beaver?

FEAR THE BEAVER






Where does a
beaver like to live?

v Adequate water
supply

v' Optimal gradients <3%

v Valley width >45m

v Adequate aspen,
willow



What do beavers
like to do?

v Impound water for

safety and access to
food

v Cut trees for food,
dam and lodge
building

Their survival depends on it
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Life Js ol abowt woter= a substance more precious than gold and likely scarcer as

we move into a warmer, drier future. With their ponds serving as naturct reservoirs,
beaver can help us, but only if we accommodate their activity in more places.

Beavers played a key role shaping Canadla. For over 10,000
years these watershed engineers have been bullding dums and
. storing water. The sight, but
especially the sound of running
water puts beavers into dam-
building mode. Dams hold water te
crecte o safe depth for their lodge,
food caches, ond easler access to
supplies. Prominent front teeth,
which grow throughout their life, are harcler on the front surface
to ensure wear maintains a sharp edge to cut through woeod ond
peel bark for eating.

1n the 18005, Eurcpean fashion prized beaver pelts for hots. With
the virtual elimination of Europ b , the search for pelts
shifted to North America. Excessive trapping eliminated beaver
from most oreas in Canada by the early 1900s. In some oreas,
espedally the grassiands, beaver populations have never fully
 recovered. Without beauers and with increased intensity of land-
- wse, streoms cut downword and some dried up, water tables
dropped, woody vegetation disoppeared, and wildlife declined. The
© impacts on us have been considerable - inchuding rtaln water
supply, hlohe costs for water treatment, and increased likelihood of erosion and
flooding.

Thanks to better monagement, beaver populations hove
rebounded over the past 50 years, but only to 10-20% of their
original numbers. Full recovery has been limited, partly
becouse we have not understood and appreciated the many
services and benefits beaver provide. Research demonstrates
beaver can provide on effective, natural, lous cost means for
stream restorotion and cimate change mitigation. Tocdaoy we
do not value beaver so much for their fur; we oppreciate
them for thelr abdity to store water, a commodity more
precious ond valuable.

To learn more visit:
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Beaver pond cycles

“We were too busy.”
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restoration
sequence







Beavers restored




Ponds trap and
store tons of sediment which
improves water quality downstream.
This natural filtering and buffering of
possible contaminants and recycling of
excess nutrients (like phosphorus)
assures cleaner water for fish and
humans alike.
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Downstream of each pond:

-50-75% less suspended solids
-20-60% less phosphorus 0 i TR
-20-25% less nitrogen (1000X of amount in riffles)
-up to 23% carbon sequestered

-reduced fecal coliforms A

-increased dissolve
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ponds store surface

| water and re-charge ground
| water. This increases water
supply and releases water more ‘
\ steadily throughout the year - :
| especially vital during A

droughts. L




‘Elk Island National Park

)Whead'HWY | . \/"’/\r:t ¥ N

s3 During wet and dry years, the presence of beaver was
associated with a 9-fold increase in open water area

-Hood and Bayley 2008

Image Landsat/ Copernicus

North Cooking Lake
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Water Storage by Beaver

storage by g
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Ground water storage is 5-10X more than the amount of surface water stored.

Annual downstream flow 2-10X greater.
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dams and ponds check the
velocity of streams and dissipate
water energy laterally. This decreases the
risk (and costs) of major flooding and
slows erosion.
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-.D'ecrse stréém vvelocity
-Decrease stream power

-Spread water out over a larger area
-Increase amount of absorption
-Dampen flood peaks

-Redirect flood flows through other
pathways



F

d
uw% 3
\(7 9Beavers /g ._-.;‘n:’;.-

create ponds and . 1.‘ .

wetlands that provide
unique habitats for plants,
insects, amphibians, fish,
songbirds, waterfowl and mam
- including many species not fo
along the streams. This can
enhance the diversity and
connectivity of the overall
landscape.

Anderson, Paszkdwski aln"d Hood 2014




Beaver Dams and Wildfires

Stream without Beavers Stream with Beavers
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Figure from Fairfax, E. and Whittle, A. (2020), Smokey the Beaver: beaver-dammed riparian corridors stay green during
wildfire throughout the western USA. Ecol Appl. Accepted Author Manuscript. doi:10.1002/eap.2225

Source: https://emilyfairfaxscience.com/research/firebeavers/



A) California: Fire

Beaver-Dammed Creek Undammed Creek

Source: https://emilyfairfaxscience.com/research/firebeavers/



B) Oregon: Before Fire C) Oregon: Fire

= Beaver
&  Pond

Source: https://emilyfairfaxscience.com/research/firebeavers/



. Beaver ponds:

-impound water

-raise water tables

-increase soil/water interface
-increase duration of water contact
-increase overbank flooding A \
-increase time water spends p’;‘ ‘ t
in floodplain /// iy
-network of dams, pond&/ * & 7l \
canals spread water ¢ L7
across valley '/ Y

_______

Retention- Detention- Storage- Slow release



The bank downstream
IS flooding!
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Beaver Management Options
Technique/Strategy _____|Bxamples

Barriers

Community/Watershed
Involvement

Deterrents

Habitat Management
Population Management

Regulate Water Levels

Repellents

culvert exclusion, tree wrapping

education, research, demonstration,
infrastructure planning, open dialogue

dam removal, ‘big bangs’

alternative food supplies, riparian
pastures, off-site watering, audio clues

Lethal removal, live trap, relocation
(with special permit and process)

pond leveller, combo (fence-pipe)

scent markers, natural repellents,
chemical repellents

Fact Sheet includes Overview of a variety of: Decision Criteria, Agricultural
Concerns and Values, Term of Solution, Advantages/Considerations,
Disadvantages/Consequences, Relative Costs (Money/Time), Agricultural
Effects, Ecological Effects, Predicted Management Effectiveness

An Overview of Beaver

Management for
Agricultural Producers

https://cowsandfish.org/wp-content/uploads/Beaver-Matrix-FINAL.pdf



Beaver coexistence tools and strategies are designed to:

prevent problems associated with = present an alternative to managing
beaver activity beaver conflict

be more efficient and cost-effective compared to expensive annual
beaver population control, repeated road maintenance and repairs,
damage to infrastructure due to flooding, and loss of trees

maintain beavers and their ponds on the landscape for the economic,
environmental, social and cultural values they provide

Examples - pond levellers, culvert protectors, tree wrapping, planning, etc

Adapted from: MIR BeaverCostBenefit FactSheet AUG2020 FINAL ART-WEB.pdf
(rockies.ca)



https://www.rockies.ca/beavers/files/MIR_BeaverCostBenefit_FactSheet_AUG2020_FINAL_ART-WEB.pdf#:~:text=Coexistence%20tools%2C%20such%20as%20pond%20levellers%20or%20culvert,repairs%2C%20and%20damage%20to%20infrastructure%20due%20to%20flooding.




Foothills County AB installed two
beaver-proof culverts at a site in 2012,
costing $35,000 but requiring no further

maintenance. Installation costs recouped,
now saving $5,000-510,000 annually.

(Cel & Gallant, 2019)

MIR BeaverCostBenefit FactSheet AUG2020 FINAL ART-WEB.pdf (rockies.ca



https://www.rockies.ca/beavers/files/MIR_BeaverCostBenefit_FactSheet_AUG2020_FINAL_ART-WEB.pdf
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Beave\r Proof Culveart, BeaVer Pipe & Fdhce |

Beave} Solutions



https://www.beaversolutions.com/get-beaver-control-products/culvert-protective-fences/

Beaver Dam Analogs

LOW-TECH
PROCESS-BASED
RESTORATION

RIVERSCAPES
DESIGN MANUAL

ted by: Joseph M. Wheaton, Stephen N. Bennett, N
Bouwes, Jeremy D. Maostas & Scott M. Shahverd
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Cost-Benefit Analysis %)
For 14 devices installed, over 3 years

- The savings in management costs -> net benefit of $64,632.34.

- Including wetland valuation (replacement value for wetland loss) - >
net benefit of $384,312.53

- Minimum expense for pond leveller installation was $756.33 including
materials, prep, installation labour, and transportation. The highest
cost was $1605.55. Average cost is $1024.85.

- Maintenance and monitoring costs are also quite low after the device
has been installed, and the team is continuing to monitor all costs
associated with the pond levellers so the analysis can extend over

maore years.
UNIVERSITY OF

57 ALBERTA
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Cost-Benefit Analysis

For 12 devices installed, over 3 years
In Cooking Lake Blackfoot Provincial

Recreation Area

Costs of installation of pond levellers/ management
Number of pond levellers

Start-up materials

Pond-leveller installations

Average monitoring and mapping

Cumulative monitoring for pond levellers

Average annual park management expenses (before)
(Modified from Hood et al. 2018. Emphasis added)

« Annual maintenance costs were estimated

to be $128 per site, per year

Total
12
$ 1,672
$ 10,792
$ 4,620

$ 16,496

$100,926
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Alberta Riparian Habitat Management Society

Thanks to our Current Funders and Beaver Collaborative
Partners \

Environment Ibert
Moerken 57 BeBrust

\ e becavse It's ovr home.
o Watershed Restoration and Resiliency Program
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Members and Supporters

SINCE "“ 1969 Trout Unlimited

Alberta Beef CANADA

Producers

Truite lllimitée

CANADA

RMA

RURAL MUNICIPALITIES
of ALBERTA

Apertos

Alberta Agriculture and Forestry
Alberta Environment and Parks

) Cwe™

- Association

Producers, municipalities and
community groups in Alberta
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Want to learn more?

cowsandfish.org &
www.rockies.ca/beavers

Join our Community of Practice:

« Beaver mailing list: holly@rockies.ca

« Map of Tools: post your sites to help tracking
lessons learned through a knowledge transfer
template, sharing input from practitioners

https://www.rockies.ca/beavers/map.php




Want to learn more?

Beavers in our landscape

- - or webinar
Whether you Iove them hate them, want to understand them, think you

need them, or want to learn how to live with them, you will find this online
workshop useful. Topics include:

» Beaver basics: ecology, natural history, watershed connections
» Beaver challenges: issues and human-beaver conflicts
» Beaver solutions: management, co-existence options and alternatives

» Beaver case studies: how others are dealing and living with beavers

Join us to learn more about living with beavers, ask questions and share
your knowledge and experiences. Developed for Alberta natural resource
managers, municipalities, landowners and others!
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Contact us: www.cowsandfish.org

* publications / factsheets
e riparian health assessment
* community stewardship ideas
- digital stories / videos / podcasts
- donations

Edmonton:
Kerri O’Shaughnessy, Riparian Specialist 780-427-7940
koshaugh@cowsandfish.org

Tonya Lwiwski, Riparian Specialist 780-427-3615
tlwiwski@cowsandfish.org

Rocky Mountain House:
Jennifer Caudron, Riparian Specialist 403-635-9013
jcaudron@cowsandfish.org

Check our website for staff in Airdrie, Calgary and Lethbridge
Find us on
Facebook y


https://www.facebook.com/pages/Cows-and-Fish-Alberta-Riparian-Habitat-Management-Society/190869624293242

