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Debris Management
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Debris
Program and
Revegetation

Introductions

Columbia System Overview

Water Use Plan (WUP) Overview

What does BC Hydro do manage debris? (CLBWKS16)

Data summary, program challenges, benefits and successes

5. Vegetation Case Study: CLBWORKS-1/CLBI\4
Causeway Debris Mounds
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Kinbasket Reservoir
Upper Columbia River System
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Kinbasket Reservoir

Located in southeastern British Columbia
Mica Dam 1973

Kinbasket Reservoir ~ 216 km long; 430 km?
~42,650 ha flooded

Annual operating range: 707.41-754.38 m ASL
(x annual range =~ 25m)

Shoreline steep and rocky, but low-lying land
and alluvial fans exist
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Water Use Planning: 13 Steps

Step 13 — Periodic Review

*BC 13 step guidelines

Consultative

onitoring Orde .~ WUP Order

Committee Orde o i

BChydro &

Columbia River Project Water Use Plan
Monitoring Program Terms of Reference
Columbia River Physical Works Terms of Reference

. Eroject KINBASKET AND ARROW LAKES RESERVOIRS
‘Water Use Plan REVEGETATION MANAGEMENT PLAN

Aboutus  Carcers  Newsletters  Contact

« CLBMON-9 Kinbasket Reservoir Monitoring of Revegetation Efforts and
s

Province of British Columbia Vegetation Composition Analys: ~
Water Act & BCHydro vowcanwerep | v
Power smart

Revised for Acceptance
by the Comptroller of ORDER

Water Rights
Accounts  Energy savings News  Projects & operations Community Work withus  Outages & safety

Water A
Sections 67 and 88

No. 0212206, 0115580 0181431, 021084, 0202604, 025520, 0199585,
15073, 3005075 and

Fambia Hyedra am Fower Autharity [BC Hydrol s L
River hymelectric system which omprisea the Lajois, Home» About s » Cimate eadershin» Conservation > Water Use Plans» Southern Interior
Jaie, Terzaghi amd WATER USE PLANS
i, and the Cayoosh .
11 January 2007 iics, in relpoc\ﬂfvdhw:h it holda Final Woier Licences 126279, Southern Interior Water Use Plans S
, 126288, 126282, 126283, 126080,
The Water Use Plan aimstofnd a sustainb balance betwoen competing uses of water through s consulative e
HEREAS an order issued July 25, 2000 requires flow releases from Terzaghi planning process designed to consider environmental, social and economic values.

i and related monitoring requirement - e X I
ind more on water use. ' BC Hydr located in the uthern Interior

HEREAS BC Hydro has cngugcd in public consultation Lo determine values Southern Interior- Aberfeldie
e Lop operting iz oy povile 25 January 2008
s o B b - Averttde Columbia Rver
" icensee has submitted the Br idge River Power = Columbia River Duncan Dam
e U ot peratocal changss " Kinbaskot Resorvol Fih and Wi Information Plan o
3 R e R e e © Ko e s et Mg —
o Shuswap Rivor
BChydro & BChydro & - Revesioke Fow Management Plan »
Sptimacheen

- Columbia River White Sturgeon Management Plan
Walter Hardman

- Arrow Reservoir Operations Management Plan
Whatshan
I . - Amrow Reservoir Widife Management Plan
Columbia River Project Water Use Plan o
- Lower Columbia River Fish Management Plan
- Heritage Management Plan Vancouversland

Physical Works Terms of Reference

| KERERBY GRDER THAT + Duncan Dam
1. The Order dated July 28, 2000 for llow releases ot Termghi Dam and KINBASKET AND ARROW LAKES RESERVOIRS . Ex0 FAQs
manitoring of the lower Bridge River, i hercby revoleed RECREATIONAL MANAGEMENT PLAN e

- Shuswap Falls and Sugar Lake
i N + CLBWORKS-23 Kinbasket and Arrow Lakes Reservoirs Debris
P Lol 12 Removal Environmental Review + Spilimacheen

- Walter Hardman

+ Whatshan
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https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-planning/water_use_plan_guidelines.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-planning/water_use_plan_guidelines.pdf

Kinbasket Debris Management

2007 Order requirements

o “Monitor site-specific targets for debris management activities, determine best practices,
and inventory existing debris fields and sources of new debris recruitment in Kinbasket
Reservoir.” (Conditional Order 76973-35/Columbia, Clause 1a)

o “Removal of floating debris immediately following a full pool event (at or above 2470 feet)

in Kinbasket Reservoir” (Conditional Order 7697 3-35/Columbia, Clause 1c)

o “Submitan environmental review to assess potential impacts of debris removal on other
interests such as fish and wildlife and identify potential uses of debris for fish habitat and

wetland habitat restoration in Kinbasket Reservoir (Schedule A, Clause 3a)
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Kinbasket Debris Management Objectives

CLBWORKS-16

*» Shore-based woody debris collection and disposal.

* Increase recreation and boat access/safety/fishing activity.

% Prescribed reservoir debris removal in Kinbasket since 2008.

* In 2007, independent debris committees were established in both

Golden and Valemount.

< Kinbasket Debris Committee revises strategy annually.
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Kinbasket Reservoir Wood Debris
Management Locations

Debrls management as recommen ded by committees

LEGEND

B  Sampling Site
@ Main Road

Floating debris
removal.
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Shore-based and Floating debris removal

Floating debris program based out of Bush Harbour

Debris collection from upper

drawdown area

o

* Avoids areas with
archaeology and vegetation
sensitivities - preplanning
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Debris Removal Process

Debris piles burned in early spring or fall

rr * Debris collectionfrom shallow water

using hoe-chucking technique

= - Avoids ground impactin areas with
archaeology and vegetation sensitivities

«  Program Order - wood for habitat
enhancement

» Debris burning is regulated for timing
(venting conditions and forestfire risk)

Tug Boat and Excavator
at Bear Island; Burning piles in fall.
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Debris from 1973-1974 reservoir clearing
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Reservoir Operations and Debris Mgmt

Debris is deposited and redeposited in natural collection areas

o,
June 2019 Sept 2019

Aug 2020

June 2021
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Debris Inputs to Kinbasket Reservoir

River inputs, avalanches and landslides total 5000-7000 cubic metres/year
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Debris Volume (Cubic metres)

Kinbasket Reservoir Debris Removal
2012-2020

Debris removal oscillates year to year
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Debris Volumes

Annual collection 2013-2021
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Quantifying Debris from the air

Bear Island Debris Coverage — Comparison of 2019 and 2021 CLBWORKS-16

Summer 2019 - pre debris removal June 2021 (Post-surcharge remaining after water-based removal)

Photo: Picterra, Murray UAV Photo: Picterra, Murray UAV

Drones/Unmanned Autonomous
Vehicles

DJI Inspire 2 and DJI Matrice 300 RTK.
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UAV uses for inventory

Area and volume remaining for planning purposes

Bear Island Debris Coverage — Comparison of 2019 and 2021 CLBWORKS-16

Summer 2019 — pre debris removal June 2021 (Post-surcharge remaining after water-based removal)
Photo: Picterra, Murray UAV Photo: Picterra, Murray UAV
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How to manage debris with interests in
mind?

* Planning

*  Where to go next to remove
debris?

« What environment sensitivities
and historical resources are
there?

e Is it a site where the
environment could be enhanced
with removal of wood debris?
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For more information on WUP Programs

Terms of Reference and Reports

https:/www.bchydro.com/toolbar/about/sustainability/environmental_responsibility/water-
use-plans/southern-interior.html

CLBWORKS-23 Kinbasket and Arrow Lakes Reservoirs Debris Removal Environmental Review
and CLBWORKS-16 Debris Inventory and Management
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Accounts Energy savings News Projects & operations Community ‘Work with us Outages & safety

Accounts  Energysavings  News  Projects & operstions  Community ~ Workwithus  Outages & safety

Heme > About us > Climate leadership > Environmental Responsibility > Water Use Plans » Southern

Interior » Columbia River » Kinbasket and Arrow recreation management plan
Home > About us > Climate leadership > Environmental Responsibility » Water Use Plans > Southern Interior

WATER USE PLANS COLUMBIARIVER

Southern Interior Water Use Plans Kinbasket and Arrow Recreation I ————

Management Plan wildife information plan

Lower Mainland

The Water Use Plan aims to find a sustainable balance between competing uses of water through a consultative
planning process designed to consider environmental, social and economic values.

Northern nterior

Kinbasket and arrow reservoirs

Find more information below on water use planning projects for BC Hydro's hydroelectric faciliies located in the Southern Interior This Plan is aimed at improving pportunities through boat ramp imp projects and debris i
Southem oo e management In Kinbasket Reservolr, Arrow Lakes Reservoir and the lower Columbia River revegetation
. Columbia Riv )
Aberfeldie olumbia River Annual RepOrtS Kinbasket and Arrow
+ Columbia River Dungan Dam recreation management plan
o Kinbasket Reservoir Fish and Wiife Information Plan tro
o Kinbasket and Arow reservoirs i Plan Soven i * January 2021 por ato ke
even Mile
o Kinbasket and Arow Recreation Pizn + January 2020 por 47 Revelstoke flow management

Shuswap River

o Revelstoke Flow Management Plan + January 2019 o 17oxs) plan

© Columbia River White Sturgeon Plan Spilimacheen + January 2018 o 255k

o Artow Reservoir Operations Management Plan e o B i:\:;nbla River white sturgeon
© Armow Reservoir Wildiife Management Plan —— gement plan

o Lower Columbia Fish Management Plan s « January 2016 jPoF. 310 k8]

o Heritage Management Plan « January 2015 For z1e ks Arrow Reservoir aperations.

» Duncan Dam

- Bk January 2013 Por ek o

« Seven Mile ) 201 Arrow Reservoir wildlife
anua PO, 133 K8

« Shuswap Falls and Sugar Lake Y ! management plan

+ Spilimacheen

management plan

January 2014 s 200 ke]

January 2011 [eoF, 141 kg
January 2010 for, 121 k] Lower Columba River fish
January 2009 o 211 kel management plan

January 2008 For. 102 k@1

Haritans mananemant nlan
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Questions?

Debris and Vegetation Programs
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