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Chris Pfohl, C.E.T., EP, CAN -CISEC
Sr. Aquatic Ecologist |

A Burnside Aquatic Group Team Lead i
Project Manager

A 30yrs Aquatic related experience in \ SRR
Canada and Internationally o .

A Fish Habitat Protection and Enhancement,
Permitting and Approvals, In-water Works,
Natural Channel Design and Construction, §
Transportation, Development, Water

Resources

A Recipient of the fAOut
Achi evement 0 Awaeodl b
for the Barefoot Box Culvert™ and Design
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Why Use Wood?

AWoody materi al Il s used for bank pr
living, natural defense against erosion. It absorbs wave and current

energy, slows water velocities to trap sediment, and stabilizes the soil

with deep root networks. Unlike concrete or steel, it also naturally

restores | ocal aquatic ecosystems. 0

Key Advantages

A Natural Energy Dissipation:  Fallen trees, branches, and rootwads create "roughness"” in the waterway.
Instead of deflecting water downstream (like hard riprap or seawalls do), wood slows the current, safely
shedding energy.

A Soil Retention: The root systems of woody plants act as natural rebar, locking soil in place and
protecting banks from slumping and erosion.

A Sediment Catchment: Woody structures capture and retain organic and mineral sediment, promoting
the natural buildup and repair of the bank.

A Flood Mitigation: Adding wood and trees helps connect the stream channel to its floodplain, which
reduces flood stress and damage downstream.

Ecological & Economic Value

A Habitat Creation: Wood embedded along the banks creates shaded, slow-water refuges for fish and a
foundation for aquatic food webs.

A Cost-Effective & Sustainable: When implemented with bankside vegetation management, utilizing

native woody material is a sustainable, cost-effective alternative to rigid, artificial structures.
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Large Woody Material

AAMaterial o not fADebri sbo
as LWD

ALarger diameter materi al
for certain prescriptions depending on application

A Durable native hardwoods and low resinous
conifers (Maple, Oak and Cedars)

A Preferred to have root mass although depending
on application may not be easily installed

A Use of local sources (not imported due to invasive
pests) sometimes available within the project limits
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Typical Woody Material Prescriptions

Rootwad Structures < I
(OPSD) == fse

Woody Debris on
Banks (OPSD)

Stone and Woody
Material Matrix

PLAN
C rI b W II B s : T . fﬁa‘ﬁ-ﬁm
alls o TSR i
N L.
NLeaky Ber

Bockil stone.
max diometer

Do T Do Po D>

Intertwined lorge woody debrls
3-4m in lengin
180-200mm in Giemetar

SECTION
SECTION
NOTE:
A All dimensions are in millimetres unless otherwise shown.
OWTARK)_PROVINGIAL _STANDARD DRAWING Zor 2022 | v |l ONTARIO_PROVINCIAL STANDARD DRAWING Wov 2013 [Rev]0]

ROOTWAD STRUCTURES ! LARGE WOODY DEBRIS
P FOR WATERBODY BANKS

OPSD 222.020

I BURNSIDE




N

UseofWood T What 6s at

A Wood floats and will move if not
anchored (stakes, pins, rock or
soil anchors)

A Needs to be layered to create a
matrix that is integral (think of
shingles on a roof)

A Downstream to upstream from
the base up (keyed into toe and
banks), tips down

AfnJacks Rul eo 465

A Deflect erosive flows to opposite
banks or Thalweg
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Conce ptu al Use of Large Woody Debris in Channel Design

Innovation N e

Boulder and Cobble
buried to backfill

A Conceptual use of
woody material angled
to maintain thalweg B )

and Stream fIOWS White Cedar Plantings
A Anchored root wads :
using stone and soil AN
%@ Boulder used to anchor
Root Mass

LWD cross structure

. . Fallen partial ' Wi
A P rOYI d eS S U Itab I e . :Lt:r;kn:]r;\(mnmg E N s = ; ' to provide flow in the thalweg
habitat for aquatic life o e

A Approved by DFO and
CAs for various
projects

attached

LWD = Large Woody Debris
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Woody Material Manipulation

Large Woody Debris Manipulation

A Manipulation of woody
material angled to
maintain thalweg and cosmevocor N\ ,
stream flows e

A Pulled back and staked
or pinned p—p—"

AfRdJackods Rul eod 45
the bank angled

TURBIDITY CURTAIN AS PER OPSD
219.260. CURTAIN TO BE INSTALLED
PARALLEL TO FLOW DIRECTION.
REFER TO CONSTRUCTION NOTES

FOR TURBIDITY CURTAIN

downstream o

A Restoring flows, _comcront-
sediment transport and e coocens e
deposition L

LWD = Large Woody Debris
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In-Water Works Construction and
Mitigation

ompl ete fnlssued for

r supported Db

awi ngs

C
d
Restoration Practionero

A Qualified Contractor with experience and
suitable equipment

A Proposed Mitigation depending on site
and sensitivity

A Phasing of the in-water works
A Cofferdams and pump around

A In-water works mitigation (isolation and
exclusion of aquatic life)

K BURNSIDE



Exceptions to the Rule for Mitigation

A Municipal Drains
permitted to work in
the Awet o

A Exclusion and isolation
for aquatic life using
seine nets and fish
barriers

A Take breaks
doneo

A Sediment traps and
monitoring of
downstream conditions

I BURNSIDE




Case Study T South Innisfil Creek
Drain

A DFO Authorization for
10km of Channel
Improvements

A Multi Level Mitigation

A Natural Channel
Design Features

A Baseline eDNA

A Drains Done
Differently

(NVCA/OMAFRA)
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nNSod Mat:t

Concept and Use for
bank protection
developed by R&M
Construction

Monumental in the
success of the project
due to highly mobile
bank soils

South Innisfil Creek
Drain 1 Innisfil, Ontario
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Stone Protection and Brush Material

I BURNSIDE




Stone Protection and Woody
Material

Newly Constructed
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Woody Material Matrix and Stakes
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Woody Material Matrix with Vertical
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Review of Post Flood Conditions
September 2021
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