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~ Overview of Steps in Beaver Restoration Projects

Define project goals, time frame, spatial extent, resources,
collaborators

Beaver habitat restoration assessment-watershed level
Identify constraints on potential restoration sites

Determine if objectives can be met based on available
sites, constraints and available resources

Redefine goals, expand resources, etc. as needed
Develop appropriate beaver restoration techniques
Develop restoration and monitoring plans
Implement restoration and monitoring plans

Adaptive management

Beaver Restoration v.2.12.15 michael.pollock@noaa.gov



Define Objectives, Project Area, Project Time Frame; Identify Collaborators/Resources

\/

Habitat Assessment and Mapping-how much of each habitat type and where is it located?
Active Active  Abandoned Unoccupied Restorable Active Unknown
Beaver Beaver Beaver Beaver Beaver Beaver- or Bad

Colonies No Colony Colonies Habitat Habitat Unwanted  Habitat

\/

Filters constraining restoration options (

Willing Landowners Willing Regulators Target Species  Target Processes

\

How much of each habitat type is within areas where potential actions are possible? ]

Outreach as needed: Red_eﬁn_e 25 needed:
-Objectives,

Can objectives still ) -Regulators > i é
be achieved? No -Landowners -Pro!ect A‘rea.
Public -Project Time Frame
-Collaborators/Resources

Yes

]Develop Restoration Plan: Habitat Types; Techniques; Locations] H

Beaver Habitat Types
Good Un- Bad or
Beaver Restorable | occupied |Abandoned| Active Active Unknown
Restoration Beaver Beaver Beaver Beaver Beaver |Unwanted | Beaver

Techniques Habitat | Habitat | Colonies No Colonies| Colonies | Beaver Habitat
Reintroduce

Dams
Plantings :
Food ‘
Lodging Q
Mitigate Damage
Relocate

Lethal Removal
Regulations
Land Management

Develop Monitoring Plan
-Variables to Monitor

-Data Collection and Analysis
-Report Preparation

Implement Restoration Adaptive
and Monitoring Plans Management




Step 1. Define go:

Goals-what are you doing?
How many years is your orgs
What is the size of your proje

What resources do you need to fc
available (e.g. GIS, permit facilitatio

Who are your collabo s and what
the table? | '

Landowne ‘

Regulatory a

Non-govern
Indian tribes
Non-
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IP-Beaver Dams

-0

20 Kilometers

T Y Y . : Pollock et al., in prep.




Step 3.1
Potential

Landowner constraints
Regulatory constraints (to be di
State
Federal
Tribal
Regulations vary b ndowner type
activity (e.g. instream iparian wc
Target species distri '
Salmonids |
Cascade frog
Willow fchatchelr
Target habitat type (

Funding cons

-




20 Kilometers

Pollock et al., in prep.




0051 2 Kilometers
Levailrald




Methow Beaver Project

Release Site Score Card Date
Site ID Observer
GPS Coordinates_UTM (NAD 83) Subwatershed

Lat Long Location Description

Stream Gradient of the defined habitat unit

5. £3% 3. 4-6% 1.7-9% 0. 29%
Stream Flow Min (fall)
garden fire hose 30"culvert
hose
garden 1
Max hose
(spring) | fire hose 3
30" culvert 4
un- 1
wadeable
Habitat Unit Size (stream length)
5. Extensive stretch of the stream 1. Small isolated pocket
Woody Food
a. 3. Aspen, willow 2. Alder 1. Other hardwoods
b. 3. Within 10 meters 2. Within 30 meters 1. Within 100 meters
£ 3. Large amount (thousands of stems) 2, Some (hundreds of stams) 1. Little (dozens)

Woody food score = multiply axbxc

Herbaceous Food
3.Grass/Forbs Present 0. No Grass/Forbs Present

Floodplain Width
5. Wide stream bottom 0. Narrow V Channel

Dominant Stream Substrate
5. Silt/Clay/Mud  2.Sand 1. Gravel 0. Cobble -1. Boulders  -3. Bedrock

Historic Beaver use
10. Old structures present 0. No indication of previous occupancy

Lodge and dam building materials
5. variety of 1-6" diameter woody vegetation avail.  -10. no building material present

Browsing / Grazing impacts
5. No Impact or obvious presence of browsers / grazers (-10). Heavy browsing / grazing impact.

Bonus: (5 points each) 1. Easy Access. 2. Recent fire. 3. No conflict with human values 4. Existing aquatic escaps cover, 5. Landowner / user enthusiastic

Total Score

Narrative description of site and notes/ Photo 1D# | sketch on back:
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Bad or

Unknown
Beaver Beaver Unwanted | Beaver
Habitat Habitat Beaver Habitat

| Reguitons] @ | @ | @ | @ | @ | @ [ |
fndManagement] @ | @ | @ | @ | ® | @ | |




- Summary-Where can beaver thrive?

BIP or similar models help guide where to look (and
where not to look) for beaver habitat. They are an
indicator, but not necessarily a good predictor at the
reach level

Land ownership and land cover are important filters
Need a favorable regulatory environment
On-the-ground surveys are needed to evaluate:
Current and historic beaver usage
Substrate (bank and bed) conditions
Competition
Verification of remotely sensed parameters
Stream slope
Stream width
Valley width
Vegetation

Beaver Restoration v.2.12.15 michael.pollock@noaa.gov
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~ Overview of Steps in Beaver Restoration Projects

Define project goals, time frame, spatial extent, resources,
collaborators

Beaver habitat restoration assessment-watershed level
Identify constraints on potential restoration sites

Determine if objectives can be met based on available
sites, constraints and available resources

Redefine goals, expand resources, etc. as needed
Develop appropriate beaver restoration techniques
Develop restoration and monitoring plans
Implement restoration and monitoring plans

Adaptive management

Beaver Restoration v.2.12.15 michael.pollock@noaa.gov i



Bad or
Beaver Active Unknown
Restoration Beaver Beaver Beaver

Techniques Habitat

Reintroduce
Dams
Plantings

Food
Lodging

Mitigate Damage
Relocate

Lethal Removal

]

Regulations
Land Management




Wire ith top

bottom optional - .

Construction n

. 1. Construct wire : using hog rir
#3 rebar re

m Lo prevent
from movir - Use two 2006
them and over the top of =i

sufficient i

Flexible Leveler-op view

25 ¢m min

Flexible Leveler-side view

5 p ol :1}.. ]
Stake pipe with

Pollock, in prep, Adapted from Jacobsen 2010




5.0

From Jensen and Curtis 1999

0.8 m2 area, p="73%
1.7 m2 area, p = 47%
3.5 m2 area, p=25%
:10.5 m2 area, p= 7%

Culvert guard photographs from Boyle 2006
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http://wdfw.wa.gov/living/species/graphics/beaver5c.jpg
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Beaver Food




Coarse Fine Flat

G [l Sediment Size m———) = Stream Slope

Sediment Inputs . | Discharge

QSdSO o QWS From Pollock et al. 2014




and Flow Resistance

From Pollock et al. 2014




Beaver Dam

What are BDAs and what do they

- Working Definition: “Structures
by humans that mimic many
beaver dams” N

1 Characteristics
© Reduce velocities
- Reduce bedload and washl
- Disperse flow
- Create ponds, pools and wetla
- Create riparian he -
- Passable to fi
- 100% Organi
- Ephemeral
- Dynamic
- Porous N
- Often used by
- Require multiple



BDAs-Materials and

Materials-similar to beaver
» Willow branches

1 Herbaceous vegetation

o Rocks

o Mud

1 Wood posts*

Equipment needed

+ Chainsaw-to cut and sharpen pc
~ Hand saws to cut v |

- Post pounder/p:

- Material cost a
Size of structure
o Size of stream (
. Source distance ¢
-+ Labor costs
. Efficiency

Beaver Restoration v.2.12.1°



BDA Variants

Post Line

Post Line with
Willow Weave

Starter Dam(=sealed
PLWW)

Upstream berm

Downstream berm

No berm
Reinforced Existing

or Abandoned D




Gravel Dams (Campbell Rnch-Silvies
Meander Dams (Quivira Coalition, NN




Beaver Dam Analog!

Where are BDAS placed7
In reaches that can or could s
Site-specific consideratio
. Habitat unit (e.g. glide, pool,
- Degree of incision
- Floodplain width
- Terrace width

- Stream planform
- Stream slope

- Bank materi

- Bed materic

- Beaver prese|

- Proximity to in

- Competitors a
Vegetatlon

- Most tech Yy

Beaver Re
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Primary Dam
- Pond creation

- River right flow dispersal

Secondary Dam
- Pond extension
- Dissipate gradient

v

Secondary Dam
- Pond extension
- Return flow capture

Constriction Dams

1) Erode expased cutbank for
gravel recruitment, increased
sinuosity and channel lengthen-
ing

2) Scour pool formation

3) Bar formation

4) Incorporate existing features
to force flow against or to anchor
to.

* structure spacing not shown to
scale

Primary Dam
5) Dam-forced ponding
6) High-flow dispersal over
floodplain and high bench
7) Captures material recruited
from constriction dams and
other US sediment sources
causing aggradation

Contemporary floadplain

Terrace

floodplain bench

Terrace

Secondary Dam
- Decrease gradient caused by
primary dam
- Return flow capture preveting
head cut formation

* structure spacing not shown to
scale
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Since 2009, a
combination of BDAs
and beaver turned a
narrow single thread
channel with an
infrequently inundated
floodplain into a multi-
threaded channel with
water levels close to the
floodplain surface most
of the year




1. “Fail” Definitions not
applicable-
-To not succeed
-To stop functioning
normall i
-To be unsuccessful in
achieving ones goal
-To prove deficie
lacking L
-To perform ine
or inadequately

2. Spatial and te
scales of fail

3. Comparative cc
fail v. decr. fail

4. You will f
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