


OUTLINE

Conservation Planning
Process

Phase 1 — Planning (module 3)
Phase 2 — Design (module 4)

Phase 3 — Implementation
(module 5)

PLANNING FOR LOW-TECH RESTORATION

As extension of NRCS Conservation Planning Process

2. Determine Objectives
1. Identify Problems & 3. Inventory Resources
Opportunities

4. Analyze Resource
Data
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9. Evaluate, Learn
& Adjust
8. Implement Plan

OD Lo
Figure 3.1 (p. 89) from Bennett et al. (2019)

Chapter 3 LTPBR Manual
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esign Manual References — Chapters 4 & 5

Chapter 4 - W MICKING & PROMOTING WooD ACCUMULATION &
BEAVER DAM ACTIITY WITH pOST-ASSISTED LOG STRIJCTURES &
BEAVER DAM ANALOGUES Chapter 8- DESIGMING LOW JECH RESTORATION PROJECTS
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PHASE 2 with Low-Tech

Addressed during Phase 1 (P

CONSIDER NON
LOW-TECH
TREATMENTS

\) EXIT

Figure 5.1 from Chap 5: Shahverdian et al. (2019)
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NRCS Conservation P

Restoration of Rare or Declining Matural Communities:

ractice 643 — Specification Sheet
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Beaver Dam Analogues and Posf-Assisted Log Structures for Low-Tech Stream Restoration

Conservation Practice 643 - Specific

[Conservation Practice 643 — Specification Sheet

[operation. and Adaptive

repair willlikely be required unt objectives and desired conditions for the complex are achieved.
Structures should be inspected annually after peak runoff events but more frequent menitoring is

BDAS and PALS are intended (o be short-term structures to mimic and promote natural processes. The
design ife is minimally one year, but the functional lfe of structures is often 5+ years. Maintenance and

encouraged. The amount and type of maintenance needed depends on project objectives. The failure of

Appendix A: Structure schemafics and installation instructions. From Wheaton et al. 2018.
ration Fi2id G e

iservation Practice 643 — Specification Sheet

Logan, UT.

‘an individual structure may not be problematic if undesired impacts are not cccurring and
objectives are still being achieved across the whole complex of structures.

Typical maintenance activities inelude:
« Replacing posts

«  Refiling structure with woody material
- Plugging leaks in ponds (BDAs)

*  Extending stucture length

Since the long-tem goal is to restore seif-sustaining processes (¢.9.
‘dam activity), adaptive management should include regular evaluation to determine if additional

. wood accumulation andior beaver

Client: Date: reatments are needed through time.
Location: County:

Contract #: Tract/Field: CLIENT'S ACKNOWLEDGEMENT STATEMENT.

Planner: Acres: ey v rasots ooy of conents and roquramns

Practice Description

Beaver Dam Analogues (BDAs) and Post-Assisted Log Structures (PALS) are low-tech woody structures
designed to facilitate process-based restoration of streams and riparian areas. BDAs mimic and promote
the processes of beaver activity, while PALS mimic and promote the processes of wood accumulation.
Structures are low, semi-permeable, and hand-built using native materials (wood, sod, ete.) with
unfreated wooden fence posts added where necessary for extra stability. Structures are designed to be
short-lived and used primarily as a temporary tool o promote natural process recovery. Typically,
‘complexes’ congisting of multiple structures are used within a stream reach to meet project chjectives.
The desired cutcome is to initiate restoration of natural processes that seli-sustain healthy valley botioms
and riparian habitats. For more details, reference: Low-Tech Process-Based Restoration of Riverscapes:

Pocket Field Guide

Reach Conditions/Complex-Scale Objectives [complex = group of structures designed to wonk togetner

Reach/
Complex Length Baseline Conditions Goals & Objectives Target Conditions
Mame
Channel incizion (~3 feet) Improve floodplain The dezired oufcome iz fo
limifz reguiar floodpiain connecfivity, expand riparian | widen incizion french by
Stom aceess. Riparian vegetation vegefation fo improve native | one active channel width,
Cree}l: 500 ft | minimal and only where inzet | fish and wildife habitat expand inset foodplain,
floodpiaing have developed. and increase nparian
vegetation extent by 50%
within 5 years.

Treatment Specifications

Reach/ T Approximate
Complex Structure Type | Dimensions (ft) Site-Specific Notes
No.
Name (L xW xH)
Sfony 1 Bank-aftached 7x2x3 Usze bank biaster to force high flows info cutbank
Greek PALS

Design drawings and maps

See Appendix A for standard structure drawings and installation
instructions. Refer to conservation plan map for layout of structures.

Permits and consultations (L=
stipulations, tming restrictions, conseryation
meaEures, and notfications required by
pemiting/consuliations. |

Risk mitigation measures and
additional notes (comolee rex
considerations checklist and descrioe any
mMeasures needed 1o neguce rnsks)

b enalioe e reme the client o obiain al
ortinances and laws pertaining o the appiication of this pracice.

and/or rights, and 1o comply with all

CERTIFICATION:

w of e information o

practios has basn 3ppi 0 NRCS standards and

Gertified byfs/, Job tite: Date:

BEAVER DAM ANALOGUES

STE1 e e et domsm ——_

i NOTE EDAs duuu-wl'JLewéhunuﬁuuw;v\w

on relative figh spots \

ht and material needed

Build 1

sz o

t above existing water surface
b e 5o e

Use mud, bed material & turf sourced ’!’M backwater _’
area eombines! with sticks of various sizes 10 build wide base.
Make sure base is wide enough 10 acoommadate des goed height

STEP(S) 3 B laperls)in§

i, u,leaves, e, seiment and ater meteial wni

ponding watr o his fext Temparary crast elevation

netream sde \

Lay branches paraliel ta fiow or
= —

‘el buiid 1 a matiness to dssipate prerfiow

Bring dam up 10 desired desiyn crest elevation. Naks sure Ces!
darm s perectylaval 150 o pafererial flow o weir xiszh 1
st is flowang, wate Shaukd te backad ua and panding, but
flaw over and troagh dem should equiibrote 50 thatflow o
equals flcw put over and thiuugh leaky dam]

FINISHING STEP

client or have conducted  ste visit and carify this
Sfeat

Conserv:

LOW- TECH STRUCTURE DEFINITIONS

BANK-ATTACHED PALS

MID-CHANNEL PALS

=

CHANNEL-S PANNING PALS

HOW TO BUILD BDAs

Decide location of BDA dam crest orientation,
configuration (e.g., straight or convex

downstream), and crest elevation (use landscape

flags if necessary). Position yourself with your
eye-level at the proposed crest elevation of the

dam (make sure itis <5 in height). Look upstream

1o find where the pand will backwater to. Adjust
crest elevation as necessary ta achieve desired
size of pond, inundation extent, and averflow
patterns, I concerned about head drop (water
surface elevation difference} over BDA, build
a secondary BDA downstream with a crest
elevation setto backwater inta base of this BDA
{and lessen head drop or elevation difference
between water surface in pond and water
surface downstream of BDA),
Build up first Ia ar ar course by widaning base
upstream and downstream of crest to flat height
of Gta 127 ahnue existing water surface, and
make sure it holds back water
a.1f larger key pieces (i.e., larger lags, cobble

or small boulders) are locally abundant, these

can be used fo lay out the crest position across

the channel, Optionally, they can be ‘keyad’

Build up subsequent layer(s) in 6"
1o 12° lifts, packing well with fine fill
material until ponding water to its next
temporary crest elevation,

Repeat step 3 as many times as
necessary 10 build up to design crest
elevation.

Work a overflow matiress (laying
branches parallel to flow| into dam on
downstream side and build to provide
energy dissipation to overtopping flaws.

If desired, and time permits, attempt
to plug up BDA with mud and organic
matarial tmall sticks and turf] to flood
pond to crest elevation, Optionally,
you can lzave this for maintenance

by beaver or for infilling with leaves,
waody debris and sediment

Practice 643 — Specification Sheet

§PALS

POST-ASSISTED LOG STRUCTURES
PALS dbult structures that mimic.
o prozessos of wood

 Woody material of various sizes pinned
together with unlreated wooden pasts
drven into the substrats

BDAs

BEAVER DAM ANALOGUES

& BDAs sr¢ handbuit struetures that mimic.
and pramote the processes of beaver dam

armeatlc, channelspamng
1 o constant erest olovation,

amirsof wnndv
icbnsand fl moteraf 0 pos
tomporary ponding of wator.

POSTLESS BDA

= =

POST-ASSISTED BDA

; .

POST-LINE WICKER WEAVE

in by excavating a small trench (no need to
be deeper than ~1/3 of the height of key piece
diameter) and place key pieces in and pack
with excavated material

b. Lay out first layer of larger fill material, being

careful not to go to higher than 6" to 12" above
axisting water surface. The first layer should
be just high enough to backwater a flat water
surface behind it.

€ Using mud, bed material & turf (typically

sourced from backwater area of pond) as fine
il material to plug up leaks, combine with
sticks and branches of various sizes to build
awide base. Make sure base is wide enough
to accommodate anticipated dam haight
{most dams will have a 1.5:1 to 3:1 (horizontal
verticall proportions.

' Build up first layer only to top of key pieces
from first layer. Make sure the crestis level
across the channel and water is paoling to this
temporary crest elevation,
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