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“l now suspect that just as a deer
herd lives in mortal fear of its
wolves, so does a mountain live in
mortal fear of its qeer.”
=S S N~ -

Thinking Like a Mountain
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Restoration of wolves to
Yellowstone has changed
ungulate grazing,
benefiting riparian veg,
other species.

Source: Ripple and Breshta 2004
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Bridge Creek, Oregon

o NOAA Funding £

e Objective is to improve
salmonid habitat

e 10 year study
o Beaver dam analogs

e Several meters of
aggradation in 5 years









Ou;side the Box Thinking

. Dfrect flows into the hillside.
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What are the effects of beaver dam building activity
on the landscape?

fBeaver
g Dams \
B ¥ Flow
eaver 4 Water W Velocity
/ Table \
Ihg Beaver
y \ ’S;Zaer;:tnron 4 Aggradation
v Failures PR
W Stream 4 Floodplain
& Power/Width / I",Connectivity
\ 4 Anastomosing
pq & Sinuosity

Pollock et al. 2014
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Sediment Inputs
 and Flow Resistance

nQgsdso O Dyy,S From Pollock et al. 2014




Beaver in
incised streams

“Recovery
possible in
years to
decades
instead of
decades to
centuries”

Pollock et al., 2014. using beaver dams to restore
incised strean n ecosystems. Bioscience, 64(4).




Louis Armand, Baron de Lahontan drawing of a beaver circa 1687
Photo Credit: Canadian Museum of History Photo Credit: Newberry Library

"Claiborne's elaborate preparations and largescale operation brought in 7488
pounds of beaver pelts (worth £4493 at 12 s./1b.)...in the six years before Kent
Island's takeover by Maryland in 1638.” — Fredrick J. Fausz, “Present at the Creation”
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Captain John Smith’s map of Virginia 1612 Photo Credit: Old-Maps.com



In spring of 1632, Henry Fleet returned to trade for beaver pelts along the
Potomac River, only to find that...

"Charles Harmar...had just cleared both sides of the [Potomac] river, taking
some fifteen hundred pounds of pelts back to the Eastern Shore. After receiving
114 pelts as a goodwill offering from the Piscataway tayac fleet, journeyed up
to the Nacotchtanks and traded for eight hundred pounds of beaver...with the

expectation of getting six thousand pounds the next year" - Fredrick J. Fausz,
“Present at the Creation”
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Photo Credit: University of Delaware




"In 1643-44 also, over 5700 pounds of beaver pelts were mentioned in debt
cases, at a time when one pound was worth between 12s. and 24s., or from 36
to 144 pounds of tobacco. Beaver prices in this two-year period were two to
three times higher than they had been only five years before, whereas tobacco

prices remained relatively stable (and low) at 3 to 4 pence per pound” - Fredrick
J. Fausz, “Present at the Creation”
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Photo Credit: Portland State University
"On more than one occasion, colonists found themselves so deeply in debt for
beaver pelts that they mortgaged, or had to put up as security, a large portion
of their property” - Fredrick J. Fausz, “Present at the Creation”



300 year history of beaver extirpation in US -
economic, not necessarily biological extirpation

Timing of Beaver Trapping

in the Lower 48 States
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River Otter Beaver Trial

In March 2015 two families of wild-living beavers of unknown origin were captured from
the River Otter and proven to be healthy before being released back into the river as part

Beavers in Devon
| Enclosed Beaver Project

In 2011 a male and female beaver were
introduced into a three hectare fenced
enclosure in the Tamar headwaters,
where their impacts are being studied
in detail. Most of the results presented
in this document are from this
research site.

productive agricultural
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The River Otter enters the sea at
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Devon Beaver Project: Overview

" SN

Fenced 1.8 ha site in North Devon, UK
1%t order tributary draining from IMG

A pair of beavers introduced in 2011
Dramatically changed site from small
first order tributary running through wet
y g (‘—t — woodland, to a diverse mosaicked
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Devon Beaver Project: Experimental Design

£ N

South West Archaeology {2014)

Quantifying Water Quality and

Quantity entering, leaving and stored

in the site:

1. Flow in and out (continuous
monitoring) and pond storage.

2. Rainfall in (continuous monitoring).

3. pH, suspended sediment, dissolved
organic carbon, nitrogen, phosphate,
colour (flow based monitoring).
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Devon Beaver Project Results — water quality
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Below beaver

Below beaver

Below beaver

Storm monitoring (17 events, 178 samples above,
119 below), suggests site may act as a sink or
filter for diffuse water pollutants from agriculture
(suspended sediment, nitrogen and phosphate).

However, more organic matter in the site, so
potentially results in a greater loss of dissolved

organic carbon than comparative agricultural
land.




Flow In and Out of Beaver Site
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Water Quality
Improvements due
to Beaver

New England study of beaver ponds

* At a density of 0.7 beaver ponds/square km,
beaver ponds in Southern New England can
remove 5-45% of watershed nitrate loading in
rural watersheds.*

Devon Wildlife Trust

* 60% reduction in suspended sediment

4x less sediment delivered downstream during
storm events. Net sediment storage.

* 35% overall reduction in Nitrogen.

>70% reduction in Phosphorus.

Rural North Carolina study on effects of beaver

ponds on water quality

* reduced nitrate concentrations 20%.

* Reduced suspended sediment by 40%.**
*Lazar and Gold, et al. (2015)

**Bason et al. (2017)
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Bt A v t R Flexible Pond Leveler™
SOLUTIONS

When flooding from a beaver dam threatens human property, health or safety, a Beaver Solutions
Flexible Pond Leveler™ pipe system can be a very effective solution. This flow device will create a
permanent leak through the beaver dam that the beavers cannot stop. This eliminates the need for
repeated trapping despite the presence of beavers.

Domed Intake Fence
6" x 6" Mesh

3 % Pond Level
z Concrete
'y Block < )
’
I ') ) !}

Beaver Dam

10", 12", or 15" Diameter Pipe
Approximately 40 Feet



Culvert Inlet

Beaver Solutions LLC

FENCE AND PIPE DIAGRAM

Dammed (Side View)
Culvert
Fence Domed Intake
Fence
Pond Level N -‘,\'
Concrete Block LA
it ﬁ'/?,--, : { oncrete Bloc .\"‘j’f"i"










Tree Protection
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~ MITIGATION SUMMARY
MITIGATION TYPE PALUSTRINE

|PROPOSED | FORESTED WETLAND
APPROX. IMPACT 3.75 ACRES

| AREA MITIGATED | (+/- 0.5 ACRE)

PROPERTY OF ANNE MADOO DEFORD TOTAL MITIGATION | 7.5 ACRES
12620 LONG GRE(Prie REQUIRED (+/- 1.0 ACRE)
HAP 4 D 1 DeRceL 1 TOTAL MITIGATION 8.3 ACRES ‘
PROPOSED |

ECOTONE, INC.

FORESTED WETLAND PLANTING SCHEDULE: 8.3 ACRES

Common Name Stze Condition S

ORAWN BY:

Container Grown and Bailed and Burapped Stock

GENERAL NOTES PPLANTING SPECIFICATIONS
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OFF-SITE MITIGATION AREA
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UTILITY NOTIFICATION e i sadlpmen MAINTENANCE AND GUARANTEE
“Ecotone, Inc. makes no representation as to the exstence: % 1.
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4
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GnA Glenville silt loam, 0-3%slope »n s . 18
HaB2 'Hagerstown silt loam, 3-8% slope, moderately eroded | Tow 20k
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Beaver Management in Maryland

e Approximately 1,000-3,000 beaver trapped and
killed annually. Population is growing.

* Recreational and management trapping by
landowners, County and State agencies.

* Live trapping and relocation infeasible/not
permitted.

* Minimal use of low flow management devices.

* Most management involves trapping.




: Maryland
Hunting

Furbearer Seasons, Bag Limits, Locations and Resident Requirements, 2018-2015

Dec
Beaver - Trapping Only : 1;:1_:|'ch All counties except Allegany and Garrett E‘“:t Mo limit
il = AT
15
Dec 1- No
Beaver - Trapping Only March Allegany and Garrett counties ir;t Mo limit

15



Chesapeake Bay Management
and Policy: Leverage
ecosystem services of the
North American Beaver:

 Manage beaver in lieu of
trapping
 Promote floodplain
reconnection projects
* Incorporatebeaver into
watershed education programs
 Modify trapping regulations



Stream restoration
design to
encourage beaver
colonization

Disperse energy
across the ENTIRE
floodplain.

Leave oxbows, wet
meadows
Regenerative species -
willow, alder, dogwood
Wide easement
Landowner education
Stage 0 restoration —
low stream power per
unit width




Ecological Amnesia

“The current @&} =SSs i __ 7.
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RIVER RESEARCH AND APPLICATIONS
River Res. Applic. (2013)

Published online in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002fra.2631

A STREAM EVOLUTION MODEL INTEGRATING HABITAT AND
ECOSYSTEM BENEFITS

B. CLUER** and C. THORNE"

* Fluvial Geomorphologisi, Southwest Region, NOAA s National Marine Fisheries Service, Santa Rosa, California, USA
® Chair of Physical Geography, University of Nottingham, Nottingham, UK



STAGE 8

STAGE O

Anastomosing
Wet Woodland
he<h,

Anastomosing

e

Grassed Wetland

Anastomosing
h=<h,

A

STAGE 7

h=<h,

}Latenllr Active

STAGE &

Aggradation }

Widening

Dominant
Process

Degradation

Quasi Equilibrium
h<h,

aggraded
material

-«

STAGE 5

>

Aggradation and Widening

hhe

slumped
aggraded material

material

STAGE |

Sinuous Single Thread
h-:-:hL

>
x

h

STAGE 3

A

Degradation
h=h,

A

. STAGE 4

Degradation and Widening

slumped material

STAGE 2

Channelized
h>h,

floodplain
3

h

Y

STAGE 3s

Arrested Degradation
h=h,

From Cluer and Thorne 2014
See also Walter and Merritts 2008




STAGE O
Anastomosing Key to percentage of benefits

100%

75%

0%

Attributes

STAGE 8
Anastomosing

STAGE |
Sinuous Single Thread

L 3 -~ STAGE 2
Hydrogeomorphic Attributes Table ¢ Channelized
- Physical Channel Dimensions
- Channel and Floodplain Features ) 0 @

- Substrate
STAGE 7 : Hydraulics STAGE 3
Laterally Active Degradation
- Vegetation ‘

E Hydrological Regime
Habitats and Ecosystem Benefits Table
:] Habitat

[ ] Water Qualiey STAGE 4-3 .' STAGE 1s

STAGE 6 Biota STAGE 4 Arrested Degradation
uasi Equilibrium radation and Wideni
Q ™ [_] Resilience ® ® e =

“@ - & ® D

Aggradation and Widening

® D

Cluer and Thorne, RRA, 2013




Historical Streams

e Property surveys
reference swamps,
pocosins, marshes,
moors

e Pocosin- of
Algonquin origin
meaning “swamp
on a hill”

e Multithreaded
wetland complexes
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Design approach

e Fill channel

* Incorporate clay blocks
* Let the water do the
work

VEGETATION AND WOODY MATERIAL WILL
Y PROVIDE ROUGHNESS, ACT AS FILTER, AND
0 S O W O O PROVIDE HABITAT FOR WETLAND COMPLEX

EX. SOIL ABOVE PROP. GRADE TO BE n < = T T g —
EXCAVATED INTO EXISTING CHANNEL I N A
AS FILL MATERIAL 7
N PROP. GROUND A 4
- / PROP. LOW GRADE TO AID IN /

EX. GROUND

ADDITIONAL SEDIMENT FILL
MATERIAL ATOP WOGDY FILL

WOODY FILL MATERIAL AT
CHANNEL BOTTOM

TYPICAL PROPOSED LOW FLOW STREAM & WETIAND COMPLEX RESTORATION
NOT TO SCALE

UNNAMEL [RIBUTARY 10 FIKS| MINE
BRANCH STREAM RESTORATION PLAN

DISTIeYCE SLOW SECTION 4 FEET ecolagical restoration |==
SCALE 1« & e 3of9
DGR SOALE 1 » ¢
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“Move Forward Dam It”

Good Reads:

ONCE
ARE S B DG
WERE
HATS

In Search of
the Mighty Beaver

Once They Were Hats by Frances Backhouse

The American Beaver and His Works by Lewis Henry Morgan

Fur, Fortune, and Empire, The History of the Fur Trade in America by Eric Jay
Dolin

Eager: The Suprising Secret Life of Beavers and Why They Matter I :age’}”
by Ben Goldfarb

B I‘ A V r R 5 o
MATTER FI!'E'I“J'F&[;II}ITHUENE'
Upcoming conferences: & o

BeaverCON 2020, Hunt Valley, MD. www.beavercon.org




Learn the most effective heaver management practices to
resolve beaver conflicts, improve water quality, and
facilitate ecological restoration!

JOIN US FOR THIS INAUGURAL CONFERENCE.

« 3-Day, international gathering of professionals,
practitioners, and advocates involved with beaver
conflicts and ecological restoration
The latest research and best management practices
for "Nature's Engineer", the North American beaver

Beaver conflict resolution
« Ecological benefits of beavers

« European reintroduction

« Beaver as agents for ecological restoration
 Additional Resources and Trainings

7 Questions?
(Check out our website: www.beavercon.org
Email BeaverCON: info@beavercon.org

R,

Beaver
INSTITUTE




ati




Questions?

ecotone

ecological restoration

Scott McGill

smcgill@ecotoneinc.com
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