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Low-Tech Approaches — Definition

N v % b v % v

Low-tech process-based restoratio
noun
1. Apractice of using simple, low unit-cost, structural additions (e.g., wood and beaver dams) to riverscapes to
mimic functions and promote specific processes. Hallmarks of this approach include an explicit focus on the

promoting geomorphic and fluvial processes, a conscious effort to use cost-effective, low-tech treatments
(e.g., hand-built, natural materials, non-engineered, short-term design life-spans) because of the need to

efficiently scale-up application, and ‘Letting the system do the work’, which defers critical decision making to
riverscapes and beaver.
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Low technology, often abbreviated low tech, is simple technology,
Adapted from figure 6.10C (p_ 254) a of Bennett et al. (2019) often of a traditional or non-mechanical kKind, such as crafs and
Chapter 6 of LTPBR Manual tools that pre-date the Industrial Revolution. It is the opposite of high
DOI: technology. Wikipedia


http://dx.doi.org/10.13140/RG.2.2.25043.22567

Low-Tech Approaches — Restoration Principles

e Wl M

Strength in numbers Make a mess

Figure 6.15a (p 261) of Bennett et al. (2019) — Chapter 6 LTPBR
Manual DOI: 10.13140/RG.2.2.25043.22567

_A.R ‘i Steve Bennett b

See Wheaton et al. (2019) — Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447
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What Low-Tech Approaches are NOT

NASA Spent Millions to Develop a Pen
that Would Write in Space - the Soviet
Cosmonauts Used a Pencil~



Low-Tech Approaches are not form mimicry!
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Lunker Structure

From Avery (2004): WDNR



What's the “PBR" in Low-tech hand
Based Restoration

LOW-TECH

Promoting natural rates and magnitudes ...


http://lowtechpbr.restoration.usu.edu/

rocess
Based Restoration

PBR principles

 Root cause ° Scale
* Consistent - Clear goals


http://lowtechpbr.restoration.usu.edu/

Low-tech is not new

HY THE OIVIS 0N |
CHFFISHL & Gk ph |

: CALIFORNIA'S
BUSY BEAVERS

ARE BEING TRAMSPLAMTED
-FOIMETIMESE BY PARACHUTE
TO MOUMTARIN ARLEAS
WHERE THEIR INDUSTRY
AnD SEILL WIiILL BENEFIT
THE STATE

THESE PEAVERS ARE
LAWE-TRAFFID BY
THE EPARTRTNT
OF FISH AHD GaAkE

VWO R Y ARES S
THEY Cak DA
CROPS AMD LEVEES

See Heter (1950): Journal of Wildlife Management



Low-tech is not new

Gully erosion Channel incision

Figure 66 from Frédéric Liébault (2003) PhD Thesis SCS (1930s)
See also: Demontzey (1892 & 1894) See also: Kraebel & Pilsbury (1934) USFS



https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Resources/Handbook+of+erosion+control+in+mountain+meadows.pdf

Low-tech is not new

Ilivntinn of gully after banks have

been dug back, The posta have been
sat, and the layer of 1itter lms heen

placed.

* Build in phases
* Temporary, simple, pervious

Figure 21 from: Kraebel & Pilsbury (1934) USFS



https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Resources/Handbook+of+erosion+control+in+mountain+meadows.pdf

Modern wood structures

From Thompson (2005)

DOI: 10.1130/2005.4016(04)
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Current wood structures
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Low-tech options

Management Intervention



Grazing & riparian Management

Maggie and Susie
Creek, NV

Carol Evans Jon Griggs
BLM Rancher



USDA United States Department of Agriculture

_ Northwest Climate Hub

If You Build It, They Will Come:
Ranching, Riparian Revegetation,
and Beaver Colonization in Elko
County, Nevada

Susan Charnley




Grazing & riparian Management

Susie Creek, NV

1989 1994
Summer grazing Fall grazing

Photo Series from Carol Evans
See also: Fesenmeyer et al. (2018) DOI:
10.1371/journal.pone.0208928



http://dx.doi.org/10.1371/journal.pone.0208928

Grazing & riparian management
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2003 2017

Fall Grazing, Beavers Beavers, Intensive Grazing

Photo Series from Carol Evans
See also: Fesenmeyer et al. (2018) DOI:
10.1371/journal.pone.0208928



http://dx.doi.org/10.1371/journal.pone.0208928

Beaver Management

A :'_
4 N
. @Q Joe Wheaton 5

Figure 1.9 (p. 41) of Shahverdian et al.
(2019) — Chapter 1 of LTPBR Manual

DOI: 10.13140/RG.2.2.14138.03529
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Zeedyk Structures

“Sticks and Stones”

Bill Zee



Let the water do the work resources

Vouivika EROSION CONTROL

~<_COALITION
im==-—  FIELD GUIDE

By Craig Sponheltz & Avery C. Anderson

WoRrkING WITH NATURE
To HEAL EROSION

Soil loss caused by flowing water
diminishes the fertility, productivity
and healing capacity of the land.
This guide was created to empower
landowners and managers to take
action and reverse soil erosion at
every opportunity. These methods
promote harvesting and storing
runoff and sediment with structures
based on natural forms that initiate
long-lasting regenerative processes.

‘Colleckion Zone- Shést flow to-~
channelized flow transition e
“ {UISE: Rock Mulch Rundowns,

- Media Lunas — TIPS DOWN] -~
) _Transport Zone- Steep & erosive -
p ~-._[high energy, high risk] :
Channelized Flow Zone — Mesndering & straight chanridls
For more information visit (USE: One Rock Dams, Zuni Bowls) Iy
www.WatershedArtisans.com
and www.QuiviraCoalition.org

Deposition Zone B Braided channels & alluvial fans
- (UISE: M'e&la_l.unas — TIPS UR). - L] 10_:_10 C5 A&

plunge pool

t

. ZFuni Bowl r-owe
one rock dam . lower pour-over original Hn /pou '
/ [ 2 height of headut pour-over] headout pour-over "

splash apron e pY fof
AT AR AN, TN T AVAY, = 2

B-Bx haight of hoadout
0025
............. o 3-4x haight of headcut

Figure 8. Zuni Bowl plan and cross-sectional views (Sponholtz and anderson 2013; figure courtesy of C. Sponhodtz).

Induced Meandering,
an Evolving Meth'od
for Restoring
‘lncisea C-hannelhs

o

Bill Zeedyk
and Van ClOthier

-, S

B —
TECHNICAL NOTES

NATURAL RESOURCES CONSERVATION SERVICE
COL0RADO.

S RSN OF AGRCHTURE ——

Range Technical Note No. 40

beush Rangelands
Wand-Built Structures for Restoring Degraded Meaows in Sagebrus!

json Ri in, Colorado
d lessons learned from the Upper Gunnison River Basia, Colo!

examples an

crock srutures insaled o et ncied channel Photo by: Nathan Seward
Zeedyk rock structures i



http://www.sagegrouseinitiative.com/wp-content/uploads/2018/05/CO-NRCS_Range_Technical_Note_40_Gunnison_Zeedyk-Structures_5-18.pdf
https://books.google.com/books/about/Let_the_Water_Do_the_Work.html?id=u90ZAwAAQBAJ&printsec=frontcover&source=kp_read_button#v=onepage&q&f=false
https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Idaho/Handouts/Day2_B_Field/Erosion-Control-Field-Guide.pdf

Table 5 — A list of typical low-tech approaches to promoting specific process-based restoration outcomes.

Name

Helpful Reference(s)

Promoting and/or Mimicking Wood Accumulation

Seeding of Wood - Direct Recruitment of Unanchored Wood

Direct Felling
Grip-Hoisting
Structural Placement of Wood Accumulations
Post-Assisted Log Structures
Improving Supply of Woody Material
Riparian Plantings
Grazing Management

Carah et al. (2014)
Micelston (2014)

Chapter 4 (Shahverdian et al., 2019a)

Hall et al. (2011)
Swanson et al. (2019)

Promoting and/or Mimicking Beaver Dam Activity

Beaver Translocation
Beaver Dam Analogues
Trapping Closures

Woodruff and Pollock (2015)
Chapter 4 (Shahverdian et al., 2019a)
Figure 9; (Valachovic)

Erosion Control (often for intermittent & ephemeral channels)

Baffles

One Rock Dams

Post and Brush Plugs
Tree Dam

Tree Plug

Vanes

Wicker Weirs

Zuni Bowls

Zeedyk and Clothier (2009)

Maestas et al. (2018); Zeedyk and Clothier (2009)
Kraebel and Pillsbury (1934)
Kraebel and Pillsbury (1934)
Kraebel and Pillsbury (1934)

Zeedyk and Clothier (2009)

Kraebel and Pillsbury (1934)

Maestas et al. (2018); Zeedyk and Clothier (2009)


http://dx.doi.org/10.13140/RG.2.2.11621.45286
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PALS and BDAs

@ PALS
| POST-ASSISTED LOG STRUCTURES

§ » PALS are handbuilt structures that mimic
§  and promote the processes of wood
accumulation.

® » Woody material of various sizes pinned
together with untreated wooden posts
driven into the substrate.

BDAs
BEAVER DAM ANALOGUES

m BDAs are handbuilt structures that mimic
and promote the processes of beaver dam

activity.

RS m BDAs are a permeable, channel-spanning
i _ structure with a constant crest elevation,
| ' constructed with a mixture of woody
debris and fill material to promote

- _ﬁ_"
-

W Bbal: (20191 |
LD ' .. - AN :
Gtikes SeleTE. < N\ temporary ponding of water.



http://dx.doi.org/10.13140/RG.2.2.28222.13123/1

BANK-ATTACHED PALS POSTLESS BDA

From Page 24 of Pocket Guide; Wheaton et al. (2019)
DOI: 10.13140/RG.2.2.28222.13123/1
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Low-tech structures to mimic

Wood
accumulations

Beaver dams



Tocess
Based Restoration

LOW-TECIL

Mimic - Promote -

eaver Dam Activity accumulations


http://lowtechpbr.restoration.usu.edu/

Beaver dam activity ... “Why go to the trouble™




Beaver dam anatomy




Beaver dam anatomy
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Goals of mimicking beaver dam activity?

onds, floodplain connection, diversity of
depths and flows (aka complexity)
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Post-Line Wicker Weave (Beaver Dam Analog v.1)

Planform

Cross-section

Profile



http://dx.doi.org/10.13140/RG.2.2.22526.64324

ost-Line Wicker Weave (BDA v.1)




Post-Line Wicker Weave (BDA v.1.1)
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Postless heaver dam analogues (BDA v.2.0)

Planform

Cross-section

Profile



http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.22526.64324

Postless beaver dam analogues (BDAs v.2.0)




POST-ASSISTED BDA

m Posts can provide some temporary anchoring and stability
to help with initial dam stability during high flows in systems
with flashier flow regimes or that produce larger magnitude
floods.

m For situations where additional support during high flows is
deemed necessary, our suggested practice is to start out
following the instructions to build a postless BDA, and then
simply add posts as extra reinforcement after the fact.

PROFILE VIEW WITH POSTS

Foodplain or Terrace Start by building a complate postless BDA
= =k TN (AN T SR ORIcT rcpe Build an overflow mattress of branches
A a |aid parallel to flow direction and woven
W} Design Crast Elevation into weave above. The mattress acts to
~— v dissipate flow energy of flows spilling
Py over top of dam.
Skl - 2
-~ BDA height
Zorn i

If high-flow stream power is a concern, optionally, add untreated wooden
posts opportunistically to rainforce BDA. Drive pasts through entire (@) Joe Wheaton
structure & ideally 1/4 to 1/3 the length of finish posts into underlying bed:



Mimic beaver — Postless beaver dam analogues (BDAs)

Planform
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Post-Line Wicker Weave

10.13140/RG.2.2.22526.64324

10.13140/RG.2.2.28222.13123/1
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Natural wood accumulations




Goals of mimicking wood accumulations?

Complexity, Qverbank Flow

R
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BANK-ATTACHED PALS

Types of
Post-Assisted

Log Structures
(PALS)



http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.22526.64324
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PALS vs. BDA?




PALS vs. BDA?
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Bank-attached PALS - Constriction Jet

Planform

Cross-section

Profile



http://dx.doi.org/10.13140/RG.2.2.22526.64324
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Bank-attached PALS — Bank Blaster

Planform

Cross-section TN f

Profile

Flow ﬂ
@@ Joe Wheaton
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Bank-attached PALS — Bank Blaster




Mid-channel PALS

Planform

| T,
Cross-section

Profile

10.13140/RG.2.2.22526.64324
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Channel spanning PALS

Planform

/  Bantfill
&, | Hevation
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10.13140/RG.2.2.22526.64324
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Simpler PALS & ALS can do trick for cheaper
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Wood Accumulation
Tree Recruitment




Wood Accumulation

Noun or Verb?
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HolLUlu)
+ Example of how AM can be & ADAPTIVE MANAGEMENT

done for cheaper...

ADAPTING ADAPTIVE MANAGEMENT
FOR TESTING THE EFFECTIVENESS
— e OF STREAM RESTORATION:

Convergent Jet Downstream
Eddy Downstream
Eddy Upstream

e AN INTENSIVELY MONITORED
WATERSHED EXAMPLE

4

Hydraulic
NO N W

Deposition Upstream
Deposition in Wake
Deposition Downstream
Deposition Overbank
Erosion at Convergent Jet
Erosion by Plunge Hydraulics
Erosion Forming Chute
Erosion of Bar Edge

1. Erosion of Outer Bank

B Eddy Pool
. Deposition

. Pool-Forming Erosion

Geomorphic
IomMmoNPp

‘ Channel Margin

Flow Vector
B BankErosion

Figure 3. An example of detailed design hypotheses for a postassisted log structure (PALS) used to increase large woody debris (LWD) in
the Asotin Creek intensively monitored watershed treatment sections. Each number refers to either a hypothesized hydraulic or geomorphic
response. Blue = scour, brown = deposition, red = undercut bank creation. Adapted from Camp (2015).

84 Fisheries 1 Vol. 41 « No. 2 = February 2016
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SUMMARY: Low-Tech Approaches

« Simple, cost-effective, process-based
« Scale to scope of problem
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