Beaver Restoration Guidebook:

A Practitioners Guide to Working with Beaver
to Restore Streams, Wetlands and Floodplains

Available at USFWS website:

http://www.fws.gov/oregonfwo/ToolsForLandowners/RiverScience/Beaver.asp
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http://www.fws.gov/oregonfwo/ToolsForLandowners/RiverScience/Beaver.asp

Application of the BRG in EPP 726

* Reference material for the course
— Executive summary
— Course outline
— Information gaps, what’s missing?

— Version 2.0
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NPLCC Mission:

Promote development, coordination &
dissemination of science

to inform landscape-level conservation
& sustainable resource management

in the face of a changing climate and
related stressors.

NorthPacificLcc.org

e Learn more about the NPLCC and
our science projects

* Join our mailing list

* Find out how to contact us



Beaver Restoration Guidebook

" BEAVER ECOLOGY

Broad Intended Audience

| FAQs

i RESTORATION & MGMT TECHNIQUES

i PLANNING & IMPLEMENTATION

Regulators —» Interested Public

State of the Science

| RELOCATIION

| RESOURCE SUPPLEMENTATION

i BEAVER DAM ANALOGUES

| BEAVER MANAGEMENT

| CASE STUDIES

| BEAVER REFERENCE LIBRARY
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Beaver bib. > 1,400 References

Access

USFW Website:
http://www.fws.gov/oregonfwo/Tool
sForLandowners/RiverScience/Beave

r.asp
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Beaver Restoration Guidebook

~ BEAVER ECOLOGY | SeCtiOn 1 — Beaver ECOIOgV

FAQs

I RESTORATION & MGMT TECHNIQUES C

n.1- Effects of beaver dams
| RELOCATIION C’].Z' FAQS
e Ch.3- Beaver myth busters

i BEAVER DAM ANALOGUES

i PLANNING & IMPLEMENTATION

| BEAVER MANAGEMENT

| CASE STUDIES

| BEAVER REFERENCE LIBRARY




Beaver Restoration Guidebook

o | Section 2 — Restoration & MGMT

~ BEAVER ECOLOGY

FAQs

Ch. 4- Watershed planning

Ch. 5- Relocation

Ch. 6,7- BDAs

B Ch. 8- Managing habitat for beaver
BEAVER DAM ANALOGUES Ch, 9_ Non-lethal MGMT
ARV Ch. 10- Beaver dam viability matrix

e N Ch. 11- Case studies
| BEAVER RESOURCES

RESTORATION & MGMT TECHNIQUES

PLANNING & IMPLEMENTATION

| BEAVER REFERENCE LIBRARY
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" BEAVER ECOLOGY Section 3 — Supplemental Info

| RESTORATION & MGMT TECHNIQUES Beaver Resources
i PLANNING & IMPLEMENTATION Acronyms & Abbreviations
| ReLocaTion Literature Cited

| RESOURCE SUPPLEMENTATION Plant Species
| BEAVER DAM ANALOGUES Subspecies

| BEAVER MANAGEMENT

CASE STUDIES

BEAVER REFERENCE LIBRARY




EPP 726 Day 1--Morning

Section |, Ch. 1&2 " BEAVER ECOLOGY

In the field at Bridge Creek FAQS
° Beaver mOdiﬁcationS RESTORATION & MGMT TECHNIQUES
 Habitat Creation

RELOCATIION

® BDAs R —
. < RESOURCE SUPPLEMENTATION
* Trapping Beaver -

BEAVER DAM ANALOGUES

PLANNING & IMPLEMENTATION

BEAVER MANAGEMENT

Section ”, Ch. 5,6,7,8 | CASE STUDIES

| BEAVER REFERENCE LIBRARY




EPP 726 Day 1--Afternoon

~ BEAVER ECOLOGY
e
FAQs

Back in the Classroom

* Beaver ecology

e Eco-geomorphic impacts of
beaver dams

l RESTORATION & MGMT TECHNIQUES

i PLANNING & IMPLEMENTATION

| RELOCATIION

| RESOURCE SUPPLEMENTATION

i BEAVER DAM ANALOGUES

Section |, Ch. 1&2

| BEAVER MANAGEMENT

| CASE STUDIES

| BEAVER REFERENCE LIBRARY




EPP 726 Day 2--Morning

~ BEAVER ECOLOGY

| FAQs
In the field at Crooked River | RESTORATION & MGMT TECHNIQUES
° Trapping beaver | PLANNING & IMPLEMENTATION
e Sexin g RELOCATIION
* Processing RESOURCE SUPPLEMENTATION

| BEAVER DAM ANALOGUES

 Lodge construction

| BEAVER MANAGEMENT

Section Il, Ch. 5 | CASE STUDIES

| BEAVER REFERENCE LIBRARY
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EPP 726 Day 2--Afternoon

Back in the classroom

Methow Beaver Project
Guidebook Version 2.0
Beavers and Climate Change

Section Il, Ch. 5

~ BEAVER ECOLOGY

| FAQs

i RESTORATION & MGMT TECHNIQUES

i PLANNING & IMPLEMENTATION

RELOCATIION

| RESOURCE SUPPLEMENTATION

i BEAVER DAM ANALOGUES

| BEAVER MANAGEMENT

| CASE STUDIES

| BEAVER REFERENCE LIBRARY
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EPP 726 Day 3--Morning

~ BEAVER ECOLOGY

| FAQs |
In the field at Crooked River | RESTORATION & MGMT TECHNIQUES
° BDA Construction | PLANNING & IMPLEMENTATION
 Materials, methods, and | RELOCATIION
equipment | RESOURCE SUPPLEMENTATION

BEAVER DAM ANALOGUES

Section ”, Ch.6 &7 | BEAVER MANAGEMENT |

| CASE STUDIES

| BEAVER REFERENCE LIBRARY
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EPP 726 Day 3--Afternoon

Back in the classroom

BDA impacts
Habitat preference models
Design & layout for BDAs

Section ll, Ch. 4,6, 7, 8

~ BEAVER ECOLOGY

i RESTORATION & MGMT TECHNIQUES

PLANNING & IMPLEMENTATION

| RELOCATIION

| RESOURCE SUPPLEMENTATION

BEAVER DAM ANALOGUES
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BEAVER MANAGEMENT

| CASE STUDIES

| BEAVER REFERENCE LIBRARY




Application of the BRG
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Legend

Application of the BRG

Water Features

Open Channel

Mason Flats Wetland 7
Post-Project 2013 Aerial

Project Goals

Improve Columbia
Slough water quality

Improve habitat for
native species

Increase floodplain
function and FW
storage

Increase riparian veg.

Protect and enhance
wetland habitat



Major Questions

|s beaver-based restoration applicable?

Will beaver modifications support the
restoration project goals?

How will beavers impact this site? —
What Techniques can be utilized to reach goals?



BEAVER ECOLOGY SECTION
Chapters: 1-3

Increased water retention and
baseflows

Decreased peak flows

Create habitat for red-legged frogs,
painted turtles, willow fly-catchers

On larger streams and rivers where dams are not feasible, adjacent beaver ponds collect
ncrease riparian vegetation 3 f ] ;

and store flood water for later release.

Increased wetland habitat

Ll Shaliow Ground YWater

The water we can't see moves and s stored bengath the channel and pond as well as

laterally, adjacent to the pond and, upstréam and downstréam of the beaver pond.

Fitch, L. 2016; www.cowsandfish.org



What Techniques Can be Utilized?

Define Objectives, Project Area, Project Time Frame; |dentify Collaborators/Rasources

Watershed Plannin v

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

C h a pte r 4 Colonies Mo Colony  Caolonies Habirat Habitat  Umwanted Habitat

\J

Filtars COoNStraining restoration opticns

L] L]
[ ) P rOJ e Ct A re a | I m e Willing Landowners Willing Regulators  Target Species  Target Frocesses
F I I I o t t How much of each habitat type is within areas where potential actions are possible?
Outreach as needed:
-0k ectives,
-Regulatars Broi
r roject Area,
Assessment Gl =nd ="
-Collaborators/Resources
Yes

|Develop Restoration Plan: Habitat Types; Technigues; I.ocatlon;] %

e External Constraints ——

Redefine as needed:

Beaver Restorable | occupied |Abandoned| Active Artive Lnknown

Rastoration Beaver Beaver Beawer Beawer Beaver  |Unwanted | Beaver

Techniques Habitat | Habitat | Colonies Mo Colonies| Colonies | Beaver Habitat
] Redntroduce
— Adjacent land use
Plantings

Food
Ladaging
Mitigate Damage

— Community ——
el 8T S TS T 8T8
Assessment v

Develop Monitoring Plan

“Variahles to Monitor R

Implement Restoration
N ] . %" %’
Data Callection and Analysis and Monitoring Plans

-Repart Praparation




Beaver Dam Analogues

Chapters 6 &7

—

Sriciuion eesth
height

Apcrated Bod el aton

iy
=]

b prond 1
e Purigit

Coviginal bt & kv aben

=}

Bebcew gpiteurd
Pt P

Vertical Distance (m)

o T - r - "
o 1 2 3 4

Horizontal Distance (m)

Inicmion trench
[

Albrag Qitaurd
Pz harigihl

Horizontal Distance (m




Non-Lethal MGMT of Beaver

Chapter 9

Wire cage with top
ottom optional
P Construction notes:

. Construct wire cage using hog ring

#3 rebar retaining pin for fasteners. Overlap one section for cage wall.
N/ - Cut out hole for flexible pipe in cage wall.
Single wall 3. If cage is built with no bottom, cut out lower

I /ﬂcfﬂ:lc pipe horizontal wire between vertical wires to allow cage to

settle into streambed.

- remove dam as needed to place fliexble pipe,
Replace dam after leveler 1s installed.

- Stake single-wall HDPE pipe every 2 m to prevent
it from floating or beaver from moving it. Use two

Flexible LCVelel’-mp view T-posts and wire between them and owver the top of
the pipe to secure the pipe.

- Drill hole in culvert for rebar sufficient to allow for
friction fit.

- One section of fencing 1.2 m x 4.8 m will construct one
cage. An additional section is needed to construct the top
and bottom of each cage.

. Pipe diameter should be size to pass the stream base flow.

. Pipe should be gently sloped to facilitate fish passage.

upstream
water level
before leveler

3 m min + 6 m min
upqm:inm .
water leve :
afterleveler \ 4 beaver dam

#f3 rebar retaining pin

25 em min

2 gauge 15 cmx 15 ¢ : m single w2
Zalvanized concrete reinforcing Flexible Levelerside view 30-40 cm single wall

HDPE pipe (ABS or similar).
mesh or 15 em x 20 cm cattle Drill 6 ﬁlﬁl énm in top nfpi)pe
fencing. Cage: 1.5 m min to release air. Stake pipe with
diameter.1.2 m min height T-posts every 2 m or as needed
to prevent movement




Non-Lethal MGMT of Beaver

Chapter 9

Methow Beaver Project: Photo

Fitch, L. 2016; www.cowsandfish.org



Risk Assessment

Chapter 10

Plannin

Stand-alone Project

Coordinated Watershed Plan

Scale

Site

Reach Scale

Multi-Reach Scale

Scale

Lan

A

Urban/Industrial

Rural/Suburban

Open Space  Agricultural

Infrastructure
None

Intakes/Outlets

Culverts

Bridges

Nong

Monitarina anlv

Adartive Manaoement

g
B
]
2
g
g

Decreasing Beaver Dam Viability

<1% 1-3% > 3%

Valley Form
Wide floodplain Marrow floodplain Confined channel
Channel Incision

Yearly out-of-bank flow  Occasional out-of-bank flow Mo out-of-bank flow

Eiparian Corridor
Continuous/Wide Semi-continuous/\Wide Discontinuousi/Marrow Urbanized/Leveed

Beaver Presence
Thriving Colony Evidence of Past Occupation Mo Evidence of Fast Occupation

Spring-fed Snowmelt Rain Rain-on-snow Convective Thunderstorm




Case Studies

Chapter 11

PhotQ credit: Scott Jay. Ba*y 'Flllamook Estuarres F}artnershlp ;
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1. Miami Wetlands, Oregon s|f"&
2. Camp Creek, Oregon

3. Mason Flats, Oregon

4. Tualatin Basin, Oregon

5. Wet Meadows, Idaho

6. Cucumber Gulch, Colora

7. Myers Creek, Washington
8. Hansen Creek, Washington

9. Private Ranch, New
Mexico




Case Studies

Chapter 11

W Photo credit: Mark Beardsley, EcoMetrics

1. Miami Wetlands, Oregon

2. Camp Creek, Oregon

3. Mason Flats, Oregon

4. Tualatin Basin, Oregon

5. Wet Meadows, Idaho

6. Cucumber Gulch, Colorado
7. Myers Creek, Washington ==
8. Hansen Creek, Washington

9. Private Ranch, New
Mexico
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Photo credit: Okanogan Highlands Alliance



|s Beaver Restoration Applicable?

Pre-project dams
@ Reconstructed dams
Post-project new dams 2014

P ost-project new dams 2015

2HCoumbla Seugh'GIS MEDSFROJECTIUN INMar-Masen Flats 7155MasonPoiBeaverDamsGuldebockll 1502 15L.myd




Dam 14 Oct. 10 2012 Dam 14 Oct. 10 2013

Photos: City of Portland



|s Beaver Restoration Applicable?

Pre-project dams
@ Reconstructed dams
Post-project new dams 2014

P ost-project new dams 2015

2HCoumbla Seugh'GIS MEDSFROJECTIUN INMar-Masen Flats 7155MasonPoiBeaverDamsGuldebockll 1502 15L.myd




Dam 7 March 2014 Dam 6 & 7 Sept. 2015

Photos: City of Portland



Mason Flats
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Thank You

Greg Lewallen, Natural Resource Specialist,
e

o S
glew2 @pdx.edu e
503-349-4865

Beaver Restoration Guidebook:

http://www.fws.gov/oregonfwo/ToolsForlLa
ndowners/RiverScience/Beaver.asp
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BRG Release Statistics

* Total Opens: 12,283

* Domains who forwarded to their networks
— Mississippi State College of Forest Resources
— Pacific States Marine Fisheries Commission
— Great Northern LCC
— USFS
— Yurok Tribe
— Confederated Tribes of Warm Springs
— CDFG
— ODFW
— New York State Department of Enviro. Conservation
— Natural System Design
— State of Main



BRG Release Statistics

First tweet: 717 impressions, 9 engagements
Second Tweet: 339 Impressions, 5 engagements
Northwest Climate Science Center Tweet: 4,910 impressions, 48 engagements

Independent tweets from others {+follower counts):

@AlbertaTomorrow (B38) @NW _C5C (603) {@root branch des (87)
@beckyhammer (501) - retweeted by official USFS, 87k fol- @SageGrouselnit (1,479)
@cakeXchange (1,241) lowers, Ecological society of America, (@5ARSAS (125)
@CleanWaterNews (4,715) 17.6k followers @5EAlbertawaters (1,682)
@clgrivervalleys (208) @PLWAInfo (33) @tswcd (379)
{@CowsandFish (369) {@QuiviraAgRanch (1,214) @USFWSPacific (51.8k)
@DrTComendant (37) {@RestoreCAL (164)

@FSologists_AK (1,048) @restoreCAL (164)




BEAVER ECOLOGY SECTION
Chapters: 1-3

Increased water retention
and baseflows

Decreased peak flows
Create habitat for red-
legged frogs, painted
turtles, willow fly-catchers

Increase riparian vegetation

Increased wetland habitat







Beaver

From: commons.wikimedia.org

Pacific Salmon

From: canadiangeographic.ca

From: nature-education.org


Presenter
Presentation Notes
Need for Project
Fish
Climate Change
Not only make practitioners aware of current regs, but help to inform the evolution of regulations that will impact beaver modified habitats (i.e. Reintroductions, BDAs)
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