Project Factsheet Report
20-1048, Rest, Pomeroy Conservation Dist
Tumalum Creek PALS, RCO Grant Request: $69,500

BASICS
FUNDING
Costs

Sponsor Match Breakdown

RCO

$69,500

83%

Donated Equipment

$2,400

Sponsor Match

$13,900

17%

Donated Labor

$8,000

Total

$83,400

100%

Donated Materials

$3,500

Total

$13,900

Minimum match required
15.00%

DESCRIPTION
The Pomeroy Conservation District will use funds to implement a habitat improvement project on Tumalum Creek in Garfield
County to restore in-stream habitat, floodplain connectivity, and riparian function. Tumalum Creek is located within the
Tucannon River watershed, a major spawning area (MSA) for ESA-listed Snake River steelhead (Oncorhynchus mykiss). The
proposed project area extends from river miles 3-5 and would take place along 0.5 miles of stream within the project area.
Tumalum Creek supports a small population of steelhead but habitat is limited due to a lack of pools, poorly sorted sediments,
channel incision, reduction in complexity, and high stream temperatures. In some locations the stream is disconnected from
the floodplain and goes dry or has very low flows for most of the year. These conditions are a result of landscape-level impacts
including logging, grazing, and past removal of beaver colonies.
The goals of this project are to restore ecologically based stream processes by installing at least 30 Beaver Dam Analogs (BDA)
and Post-Assisted Log Structures (PALS) and relocating beaver to improve habitat for steelhead and increase in-stream flows
during low flow periods. The structures will also help increase the potential of beaver survival. In 2019, one family of beaver
was relocated and several BDAs and PALS were constructed. This project would complement and expand on these previous
efforts in the watershed to improve habitat for steelhead.
Project Application

LOCATION
Related PRISM Projects
PRISM
Number

Project Name

Current
Status

Relationship
Type

Notes

18-2093 R

Tumalum Creek Restoration Using
Beaver Relocation

Active

Earlier
Phase

Deliverables from this phase
available on PRISM

Project Location Questions
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#1: Project location. Describe the geographic location, water bodies, and the location of the project in the watershed,
i.e. nearshore, tributary, main-stem, off-channel, etc.
Tumalum Creek is a tributary to the Tucannon River in Southeast Washington. Two beaver
relocation sites will be chosen based on food and water availability, and potential risk to
property and infrastructure. Preliminary visits suggest that one site on private land
approximately 3 miles up Tumalum Creek and a second site on WDFW property
approximately 5 miles up Tumalum Creek meet the criteria for relocation sites (WDFW
2012).

#2: How does this project fit within your regional recovery plan and/or local lead entity’s strategy to restore or protect
salmonid habitat? Cite section and page number.
Tumalum Creek is located within the Tucannon River watershed, a major spawning area
(MSA) for ESA-listed Snake River steelhead (Oncorhynchus mykiss).
Snake River Salmon Recovery Region Provisional 3-5 Year Work Plan: page 42

#3: Is this project part of a larger overall project?
No

METRICS/COSTS
RESTORATION METRICS
Worksite: Tumalum Creek Downstream (#1)
COSTS
Category
Cultural Resources
Instream Habitat Project

Work Type
Cultural resources
Beavers (C.4.h.1)

Permits

Channel structure placement (C.4.d.1)
Obtain permits
Subtotal:

Admin, Architecture, and
Engineering
Total Estimate For Worksite:
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Estimated Cost Note
$2,500
$6,000 Includes cost
of trapping,
holding/care,
and
translocation.
Some of the
costs of labor
(i.e,
trapping),
equipment
(traps), and
holding will
be used as
match.
$21,150
$4,000
$33,650
$8,050
$41,700
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METRICS
Miles of Stream and/or Shoreline Treated or Protected (C.0.b)

0.25

INSTREAM HABITAT PROJECT
Total Miles Of Instream Habitat Treated (C.4.b)

0.25

Beavers (C.4.h.1)
Number Of Beavers (C.4.h.2)

4

Channel structure placement (C.4.d.1)
Material Used For Channel Structure (C.4.d.2)

Other Engineered
Structures

Miles of Stream Treated for channel structure placement (C.4.d.3)

0.25

Pools Created through channel structure placement (C.4.d.5)

5

Number of structures placed in channel (C.4.d.7)

15

CULTURAL RESOURCES
Cultural resources
Acres surveyed for cultural resources

2.50

Worksite: Tumalum Creek Upstream (#2)
COSTS
Category
Cultural Resources
Instream Habitat Project
Permits

Work Type
Cultural resources
Beavers (C.4.h.1)
Channel structure placement (C.4.d.1)
Obtain permits
Subtotal:

Admin, Architecture, and
Engineering
Total Estimate For Worksite:

Estimated Cost Note
$2,500
$6,000
$21,150
$4,000
$33,650
$8,050
$41,700

METRICS
Miles of Stream and/or Shoreline Treated or Protected (C.0.b)

0.25

INSTREAM HABITAT PROJECT
Total Miles Of Instream Habitat Treated (C.4.b)

0.25

Beavers (C.4.h.1)
Number Of Beavers (C.4.h.2)

4

Channel structure placement (C.4.d.1)
Material Used For Channel Structure (C.4.d.2)
Miles of Stream Treated for channel structure placement (C.4.d.3)
Pools Created through channel structure placement (C.4.d.5)
Number of structures placed in channel (C.4.d.7)

Other Engineered
Structures
0.25
5
15

CULTURAL RESOURCES
Cultural resources
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Acres surveyed for cultural resources

2.50

Total Restoration Cost

$83,400

PROJECT PROPOSAL
Targeted ESU Species
Egg
Present

Juvenile
Present

Adult
Present

Population
Trend

Worksites

Species by ESU

1

Steelhead-Snake River, Tucannon River,
Threatened







Unknown

2

Steelhead-Snake River, Tucannon River,
Threatened







Unknown

Reference or source used
Mendel et al. 2007. Baseline Assessment of Salmonids in Tributaries of the Snake and Grande Ronde Rivers in Southeast
Washington Personal observations 2019. Juvenile rainbow/steelhead occupying stream during spring, summer, and fall

PROPOSAL QUESTIONS
#1: Problem statement. What are the problems your project seeks to address? Include the source and scale of each
problem. Describe the site, reach, and watershed conditions. Describe how those conditions impact salmon
populations. Include current and historic factors important to understand the problems.
Tumalum Creek supports a small population of steelhead but the population is limited by
degraded habitat conditions. Specifically, there are few pools, poorly sorted sediments,
channel incision, limited habitat complexity and floodplain connection, and portions of
the stream run dry or have low flows, and high stream temperatures. These degraded
conditions are a result of landscape-level impacts including logging, grazing, and past
removal of beaver colonies. Climate change is likely to exacerbate low flow conditions and
high stream temperatures in the Snake River region (Liermann et al. 2012, McNyset et al.
2015). With these degraded habitat conditions, there are fewer suitable
spawning/holding locations for adult steelhead. Additionally, there is very little suitable
habitat for juvenile steelhead to rear and overwinter.
A potential stream restoration method that is just beginning to gain recognition in the
region is the relocation of nuisance beavers to improve habitat conditions for fish.
Beavers can improve habitat conditions and reduce limiting factors for all life stages of
steelhead because of their dam building abilities. Dams can pond water, connect
channels and their floodplains (Pollock et al. 2014), trap sediment and reduce incised
channels (Bouwes et al. 2016), reduce peak flows and potentially extend summer low
flows, create thermal refugia (Weber et al. 2018), and failed dams and back-water areas
can create a mosaic of diverse habitats required for steelhead to build redds, rear as fry
and juveniles. Beaver dams have been shown to increase steelhead production by almost
200% compared to reaches without beaver dams (Bouwes et al. 2016).
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#2: Describe the limiting factors, and/or ecological concerns, and limiting life stages (by fish species) that your project
expects to address.
Limiting factors in the proposed study site are large wood, riparian function, in-stream
complexity (pools and bars), low flows, temperature, and poor floodplain connectivity
(SRSRB 2011). These factors in turn limit juvenile summer steelhead survival as well as
adult holding and spawning capabilities.
By establishing beavers in this reach we expect the creation of beaver dams to support
and improve degraded habitat conditions for steelhead. In particular, we expect an
increase in pool frequency, improved sediment sorting, and increases in instream habitat
complexity that will provide additional needed cover for adult holding and juvenile
rearing as well as improved spawning habitat. Improved water retention and increased
riparian function are expected to lead to more large wood recruitment over time as well.
Beaver dams can also help mitigate the effects of climate change by reducing water
temperature fluctuations, reducing peak flows, and increasing base flows within the
project reach (Bouwes et al .2016, Weber et al. 2017).

#3: (all)What are the project goals? The goal of the project should be to solve identified problems by addressing the
root causes. Then clearly state the desired future condition. Inlcude which species and life stages will benefit from
the outcome, and the time of year the benefits will be realized. Example Goals and Objectives
The overall goals are to improve spawning and rearing habitat for Snake River steelhead
by relocating 1-2 colonies of beaver, and promote self-sustaining, natural stream
processes to improve steelhead habitat through re-establishment of beaver populations
and installation of BDAs and PALS in Tumalum Creek.

#4: (all)What are the project objectives? Objectives support and refine biological goals, breaking them down into
smaller steps. Objectives are specific, quantifiable actions the project will complete to achieve the stated goal.
Each objective should be SMART (Specific, Measurable, Achieveable, Relevant, and Time-bound). Example Goals
and Objectives
1) Create at least 10 pools through the installation of 10 beaver dam analogs (BDAs) to
support 1-2 relocated beaver colonies and provide additional cover for adult and juvenile
steelhead,
2) Relocate 2 family groups of beavers (3-6 individuals) at locations near BDAs to
improve relocation survival success and create steelhead habitat and improve stream
conditions over time.
3) Improve habitat complexity over 0.5 miles of stream length (e.g., flow refugia,
spawning and rearing habitat) by building an additional minimum of 20 BDAs or PALS.
4) Reconnect the floodplain and improve riparian conditions over 500-1200 m by
impounding streamflow through initial BDA construction and ongoing natural beaver
dam construction,
5) Promote higher base flows and extend summer base flows to improve flows and
moderate temperatures for rearing steelhead, and
6) Improve an expected .5 miles of fish habitat and riparian condition within two years of
successful beaver translocation
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#5: Scope of work and deliverables. Provide a detailed description of each project task/element and how they will lead
to the objectives. With each task/element, identify who will be responsible for each, what the deliverables will be,
and the schedule for completion.
The scope of work includes site selection, construction of BDAs and PALS, and relocation
of beaver.
Deliverables include:
• Select sites for relocation (including site visits with WDFW ): complete Sept 30, 2021
• Construct and maintain BDAs and PALS at each site: Sept 30, 2021 - Sept30, 2022
• Capture and relocate two beaver pairs or family units: Sept 30, 2021 - Sept30, 2022
• Lessons learned report on relocation: Dec 31, 2022

#6: What are the assumptions and physical constraints that could impact whether you achieve your objectives?
Assumptions and constrains are external conditions that are not under the direct control of the project, but directly
impact the outcome of the project. These may include ecological and geomorphic factors, land use constraints,
public acceptance of the project, delays, or other factors. How will you address these issues if they arise?
Our assumption is there are suitable sites for relocation and that beaver will take up
residence nearby, especially when relocated as a family unit. We are also assuming that
relocation of beaver will have a net positive effect on stream conditions and ultimately
benefit ESA fish species, especially summer steelhead.
There has been significant ongoing research in recent years that suggest improvements to
stream conditions through the reestablishment of beavers (Pollock et al. 2014, Bouwes et
al. 2016). Beaver dams are temporary and highly dynamic. Deposits of spawning gravels
and cobbles are constantly being formed and reformed in different areas due to dam
building, dam failures, and the stream forming new channels around dams; therefore,
overall spawning conditions in treatment areas will likely improve along with rearing
habitat in pools behind beaver dams.
Any relocation of wildlife is unpredictable. Some individuals may stay in relocated areas
while others may decide to leave. Building BDAs to pond water can provide refuge from
predators but high densities of predators observed in the area may be a constrain on
impact relocation success. There is an assumption that BDAs will provide enough refuge
for beaver to initially survive and construct their own dams or build off the BDAs.
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#7: How have lessons learned from completed projects or monitoring studies informed this project?
The Methow and Yakima beaver relocation projects provide the best examples of how to
attempt large-scale beaver relocation and our general approach will follow lessons
learned during these projects as well as the current project in Tumalum Creek.
The major lessons from projects include:
• Use Hancock live traps, check frequently, transport and hold beaver in secure
facilities with adequate shade, food, shelter, and water,
• Try to trap and relocate family groups into ponds or sufficient deep water such as
those created by BDAs to provide adequate cover from predators.
• Select appropriate release sites that provide food resources and are in areas where
risk to infrastructure is low.
• Pressure from predators has the potential to limit project success. Increased effort
needs to be made to minimize predation when possible. This may include providing
multiple sources of quality deep water habitat (ponds) or other areas of refuge near
release site and exploring ways to deter predators. Despite potential high predation
rates, relocating nuisance beaver that would otherwise be lethally removed gives them a
chance to survive and provide benefits to habitat.
• Successful beaver relocation often takes time, patience, and multiple efforts. It can
also be influenced by factors (predators, beaver behavior) that can't be directly
controlled. But if relocation is successful, it is much less expensive, and more sustainable
than traditional restoration strategies.

#8: Describe the alternatives considered and why the preferred was chosen.
Summer steelhead in the Tucannon River are not recovering and little in-stream
restoration has been done in tributary habitat, which is known to be important for
spawning and rearing steelhead. Stream habitat in Tumalum Creek is recovering but still
have many km’s (i.e., > 15 km) of potentially productive habitat that needs to be restored.
The proposed relocation of beaver is a method that has recently been attempted in the
Snake River region, and we chose it because it is potentially very cost effective compared
to alternative restoration strategies, is ecologically based, and if successful could create
sustainable, resilient conditions and act as a demonstration for other local sponsors and
managers.

#9: How were stakeholders consulted in the development of this project? Identify the stakeholders, their concerns or
feedback, and how those concerns were addressed.
The sponsor has invited Anabranch Solutions (AS) to present beaver restoration talks at
annual CD meetings and AS presented restoration methods as part of recent geomorphic
assessment and restoration planning in Asotin County and assisted in the VSP in Asotin
and Garfield County. During these processes private, state, and federal stakeholders were
introduced to beaver relocation as a potential restoration strategy. The sponsor has
received comments and concerns as well as support for such actions. The beaver
management plan previously submitted also addresses how to reduce conflicts and
provide options to mitigate negative effects. Stakeholders consulted include private
landowners, WDFW, and the SRSRB.

#10: Does your project address or accommodate the anticipated effects of climate change?
Yes
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#10a: How will your project be climate resilient given future conditions?
Decreased base flows and higher stream temperatures are imminent in the
region due to changes in hydrologic regimes caused by climate change.
Reintroduction of beaver and their dam building capabilities can help
mitigate the effects of climate change by reducing water temperature
fluctuations, reducing peak flows, and increasing base flows (Bouwes et al
.2016, Weber et al. 2017).

#10b: How will your project increase habitat and species adaptability?
Beaver dams create habitat complexity which fish use at different spatial and
temporal scales (Wathen et al. 2018). This habitat heterogeneity provide
conditions (i.e., flows, temperature) that allow adaptability for species in a
warming climate.

#11: Describe the sponsor's experience managing this type of project. Describe other projects where the sponsor has
successfully used a similar approach.
The sponsor has managed many stream restoration projects over the last several decades.
Originally, the sponsor focused on reducing erosion from farmlands to benefit streams.
More recently, the sponsor has been working with BDAs and PALS to more directly
improve instream habitat (Pataha & Alpowa Creeks). The sponsor is currently managing
beaver relocation efforts in Tumalum Creek as part of a previous grant and has
collaborated with groups experienced in restoration and beaver relocation.

#12: Will veterans (including the veterans conservation corps) be involved in the project? If yes, please describe.
No

RESTORATION SUPPLEMENTAL QUESTIONS
#1: What level of design (per Appendix D) have you completed? Please attach.
Conceptual

#1a: What level of design will be produced prior to construction?
Final

#2: Will (or did) a licensed professional engineer design the project?
No
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#2a: Describe the qualifications of the design team.
The design team and relocation team will be experienced in all aspects of
building BDAs and trapping and moving beavers. Design experience comes
from multiple projects in the region including Asotin, Pataha, Alpowa, and
Tumalum Creeks, and the L. Tucannon River. Beaver trapping experience
comes from previous work on Tumalum Creek and through Utah State
University. Beaver relocation will be permitted through the WDFW beaver
relocation project.

#3: Does the project include measures to stabilize an eroding stream bank?
No

#4: Is the primary activity of the project invasive species removal?
No

#5: Is the project a Road Maintenance and Abandonment Plan (RMAP) project?
No

#6: Describe the steps you will take to minimize the introduction of invasive species during construction and
restoration. Consider how you will use un-infested materials and clean equipment entering and leaving the project
area.
The sponsor will use materials on site to build BDAs and PALS and will follow WDFW
guidelines for relocation of beaver. All equipment used for the project will be cleaned prior
to being used at the site and beaver will be quarantined for 3-4 days to reduce the
likelihood of transmitting diseases between sites.

#7: Describe the long-term stewardship and maintenance obligations for the project.
Long-term stewardship will be determined during the development of the management
plan but we intend the project to be self-sustaining if successful.
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ATTACHMENTS
PHOTOS (JPG, GIF)

# 422412 Primary # 422413 Secondary # 422411 Secondary

# 417900

# 417914

# 422396

# 422398

# 422407

# 422408

# 422421

# 422422

# 422423

# 422424

# 422933

# 417911

# 422409

# 417912

# 422410

# 417913

# 422415

RELEVANT DOCUMENTS
File
Type

Page 10 of 11

Attach
Date

Attachment Type

Title

04/22/2020

Video

Tumalum Videos

04/20/2020

Photo

TumalumCreek_ParcelMap.jpg

04/20/2020

Video

TumalumReleaseSiteSpring2020.mp4

04/20/2020

Project Application
Report

Project Application Report, 20-1048R (submitted 04/20/20 12:

04/17/2020

Photo

BeaverTrapping2.jpg

04/17/2020

Photo

BeaverTrapping.jpg

04/17/2020

Photo

BeaverRelease.jpg

04/17/2020

Photo

BeaverHousing.jpg

04/17/2020

Photo

TumalumPALS.jpg

04/17/2020

Photo

DryStreamChannel.jpg

04/17/2020

Photo

Channel&RiparianSpringRunoff.jpg

04/17/2020

Photo

Channel&RiparianSpring.jpg

04/17/2020

Photo

Channel&RiparianLowFlowWDFW.jpg

04/17/2020

Photo

AerialOverview_SpringLowerTumalum.jpg

04/17/2020

Photo

AerialOverview_Spring2.jpg

04/17/2020

Photo

AerialOverview_Spring.jpg

04/17/2020

Photo

AerialOverviewFall_ReleaseLocation.jpg

04/17/2020

Photo

Tumalum_BDAPhoto.jpg

04/17/2020

Design document

LT-PBR-PALS-BDA-Structure-SchematicSketches.pdf
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File
Type
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Attach
Date
03/02/2020

Attachment Type

Title

Cost Estimate

TumalumCr_DRAFTAPPLICATION_Cost_Estimate REV.xlsx

03/02/2020

Photo

DryChannel.jpg

03/02/2020

Photo

Channel&Riparian.jpg

03/02/2020

Map: Multi-site and
geographic envelope

Tumalum_ProjectVicinity_Map.jpg

03/02/2020

Map: Restoration
Worksite

Tumalum_ProjectAreaSiteMap.jpg

03/02/2020

Map: Area of Potential
Effect (APE)

Tumalum_AreaOfPotentialEffect.jpg
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Project Review Comments
PROJECT: 20-1048 R, Tumalum Creek PALS
Sponsor: Pomeroy Conservation Dist

Program: SALMON ST PROJ

Status: Application Complete

MEETING: Initial Review
Shared: 6/3/2020

Review Status: Cleared
Topics

Comments

Review Panel Comments - Initial
General Comments (response not required)
The Tumualum Creek PALs project is the next phase in restoring stream and riparian
processes using BDAs, PALS and the relocation of beavers. Previous projects have had
success with BDAs and PALS increasing pool habitat, pool depth and sorting of
streambed material to reconnect floodplain and improve riparian conditions. The current
project will improve on the application and implementation of BDAs to address predation
issues affecting the successful relocation of beaver families.
The sponsor follows approved protocols to screen for sites that have the right conditions
to support beaver in conjunction with application of PALS and BDAs. They have also
been able to PIT tag the relocated beavers in order to follow their movements wthin the
basin.

ProjectReviewComments

6/17/2020 3:00:44 PM
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RESTORATION
See SRFB Manual 5 for additional information regarding allowable costs.
OVERALL PROJECT

Category (choose one)
Construction supervision
Equipment and equipment use
Construction labor
Permits
Materials

Other

Other

Amount

Construction

Task Description
Supervision of crew/day
Post driver, trailer and hand
tools/day
Crew of 4 and truck/day
Cultural and HPA
PALS and BDA construction
materials (willows,logs,
posts)
Crew of 2 and equipment for
beaver trapping,
holding/care, and
translocation/day
Holding facility provided by
WDFW

Qty

Final design

Design for PALS and
BDAs/day
Reporting, coordination, and
billing/day
Beaver relocation training
and premittin/day

Administrative
Other

Qty

The Grant Request and Match should equal the total project cost and Budget Check cell should be 0.
Sponsors must account for all sources and types of match need to complete the project.

Amount

Match in PRISM

Funding not reported
in PRISM

Source (Grant, Cash,
Materials, Labor,
Volunteers, etc)

Match Type (federal, state,
local)

5.00
12.00

$
$

Rate
1,100.00
200.00

$
$

5,500
2,400

$
$

5,500
-

$
$

2,400

$
$

-

Equipment

State (SRSRB)

12.00
1.00

$
$
$

2,500.00
4,000.00

$
$
$

30,400
13,000
4,000

$
$
$

30,400
11,000
500

$
$
$

2,000
3,500

$
$
$

-

Labor
Materials

Local
State and Federal

8.00

$

1,500.00

$

12,000

$

6,000

$

6,000

$

-

Volunteers, Equipment

Local

1.00

$

2,000.00

$

2,000

$

-

$

-

$

2,000

$
$
$
$
$
$
$

STotal

$
$
$
$
$
$
$
$

69,300

$
$
$
$
$
$
$
$

53,400

$
$
$
$
$
$
$
$

13,900

$
$
$
$
$
$
$
$

2,000

Administrative, Architechtural & Engineering

Category
Task Description
Assessments (geologic, hydraulic, etc. Site selection for PALS, BDAs,
and relocation of beaver/day

MATCH

GRANT REQUEST

Budget must account
Enter only the
for all costs to
amount of the grant
complete the project
request

4.00

Rate
$

1,100.00

$

4,200.00

$

4,200

$

-

$

-

3.00

$

1,100.00

$

3,300.00

$

3,300

$

-

$

-

8.00

$

1,100.00

$

8,600.00

$

8,600

$

-

$

-

3.00

$

1,100.00

$

3,300.00

$

-

$

3,300

$
$
$
$
$

STotal

$
$
$
$
$
$

19,400

$
$
$
$
$
$

16,100

$
$
$
$
$
$

-

$
$
$
$
$
$

3,300

-

$
$
$

-

$
$
$

-

$
$
$

13,900
83,400

$

State

Indirect Costs
Description
Indirect
Indirect

AA&E Budget Check
A&E maximum allowed in PRISM $
A&E validation 4,090

Lower Columbia Habitat Project Application Detailed Cost Estimate

Approved Rate
Total Project Base
0.000% $
$
0.000% $
$
STotal $
GTOTAL $
20,190.00

88,700

$
69,500 $
PRISM Project Total $
RCO Percentage
83.33%

5,300

Match Percentage
16.67%

2/1/2013

Landowner
Acknowledgement Form
Landowner Information
Name of Landowner: Washington Department of Fish & Wildlife
Landowner Contact Information:
I

I Mr.

^ Ms.

Title: WDFW Lands Division Manager

First Name: Cynthia

Last Name: Wilkerson

Contact Mailing Address: C/O Jerrod Ploof, 2315 N Discovery PL, Spokane WA, 99216
Contact E-Mail Address: Jerrod.ploof@dfw.wa.gov
Property Address or Location: Tumalum Creek/W.T. Wooten Wildlife Area
1.

Washington Department of Fish & Wildlife (Landowner or Organization) is the legal owner of
property described in this grant application.

2.

I am aware that the project is being proposed on my property.

3.

If the grant is successfully awarded, I will be contacted and asked to engage in negotiations.

4.

My signature does not represent authorization of project implementation.

Date

Project Sponsor Information
Project Name: Tumalum Creek PALS
Project Applicant Contact Information:
Ex] Mr.

O Ms.

Title

First Name: Duane

Last Name: Bartels

Mailing Address: 910 Main St. Pomeroy, WA 99347
E-Mail Address: pcdistrict@qwestoffice.net

LOW-TECH STRUCTURE CONSTRUCTION METHODS, DESIGN
OBJECTIVES, AND SCHEMATICS
This section outlines general construction methods, the different structure types, how different
structure types should be used to promote specific hydraulic and geomorphic responses, and design
schematics for Post-Assisted Log Structures (PALS) and Beaver Dam Analogs (BDA). More details can be
found in Wheaton et al. 2019.
POST-ASSISTED LOG STRUCTURE (PALS) CONSTRUCTION

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

PALS STRUCTURE TYPES AND SCHEMATICS

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

BEAVER DAM ANALOG (BDA) CONSTRUCTION

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

BDA STRUCTURE TYPES AND SCHEMATICS

Structure descriptions and schematics are from Wheaton et al. 2019
(http://lowtechpbr.restoration.usu.edu)

