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Presentation Outline

= Existing and legacy water management
infrastructure pose problems and
opportunities.

= Dams and other water management facilities
must transition from traditional flow-based
principles to climate-adaptive schemes.

" This presentation highlights the issues and
opportunities within the Somass Watershed
on Vancouver Island, BC.



Watershed Context and Impacts

Great Central Lake Basin
651 km?
MAD 60 m3/s

Sproat Lake Basin
387 km?
MAD 38 m3/s

Googleearth

Ash River Basin
388 km?
MAD 15 m3/s

Somass River Basin
1,425 km?
MAD 118 m3/s




Watershed Context and Impacts

\‘ Dam:
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ﬁ Fish Hatchery:




Great Central Dam: historical storage project

= QOriginal storage to augment
minimum flows for pulp mill
effluent dilution

= 98 Mm?3 storage is used for:

e improve summer base
flows

* Flood protection and
gravity surface flow for
DFO hatchery

e Pulse flows assist
upstream salmon
migration

= Owned by Catalyst Papers
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Robertson Creek Saddle Dam: upgrades and issues

= Wood crib dam built in
1957 when GCL dam e feefor 0
raised i '

= Qutlet gate and piping |
provides gravity water
supply for DFO Robertson
Creek facility

= Replacedin 2011 by
Catalyst Paper for $1.7 M
due to dam safety
concerns




Sproat Lake Weir: an almost natural lake system

= Owned and operated by
Catalyst Paper

" no regulation or
minimum flow

= Maintains lake levels for
mill water supply pipeline

" |ow flow slot operated in
2015

" frequent high river
temperatures due to
large lake area and small
summer outflows




Fisheries Infrastructure: values in the watershed

= Robertson Creek Hatchery:
major Chinook, Coho and
Steelhead production
facility operated by DFO

= Stamp Falls Fishway:
natural falls on the Stamp
River

= Sproat Falls Fishway:
natural falls below the weir

= Sproat Lake: community
water supply

= Great Central Lake: current
and future water source




Somass Watershed: fish production powerhouse

= Large headwater lakes
system in Great Central and
Sproat Lake provide
Sockeye spawning and
rearing habitat

= Third largest salmon river in
BC supporting major
fisheries

= |mpacted by five significant
climate events since 1990

" migration delays and die-off

of Sockeye in-river and
estuary




Somass Watershed: Climate Impacts

= Watershed partners
responded to migration
delays and sockeye
mortalities with monitoring,
closures and adaptive
management of flow and

fish |
= Are conditions a glimpse at Catalyst 2 huﬁsaﬂ_,
the future climate normal e herios and Oceans Péchos of Ooéans
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Somass Climate Change Adaptation Infrastructure

= Qverall rationale for
investment and planning
outlined in report on Somass Basin
. : Watershed
climate change adaptation Management Plan
developed through and

Climate change adaptation for

summarized with NRCAN ensuring Alberni salmon futures
funding in 2012 £ | g
http://www.fraserbasin.bc.ca/ Library/CCAQ_BCR mwmmmmﬁﬁ;m:ﬂm

AC/bcrac somass watershed plan 2d.pdf

l ’. Hﬁm.lm Roesolroes naturolog

Canada

Updated from previous reports prepared by A.F. Lill,
J.C. Wightman and D. Ohison

June 2012



http://www.fraserbasin.bc.ca/_Library/CCAQ_BCRAC/bcrac_somass_watershed_plan_2d.pdf
http://www.fraserbasin.bc.ca/_Library/CCAQ_BCRAC/bcrac_somass_watershed_plan_2d.pdf
http://www.fraserbasin.bc.ca/_Library/CCAQ_BCRAC/bcrac_somass_watershed_plan_2d.pdf
http://www.fraserbasin.bc.ca/_Library/CCAQ_BCRAC/bcrac_somass_watershed_plan_2d.pdf

Somass Climate Change Adaptation Infrastructure

Hypothesis:

Episodic and potentially predictable high river temperature
events, coupled with poor water quality in Alberni Inlet, have led
to massive losses of sockeye that are a precursor to a future
climate normal for Barkley Sound and Central Vancouver Island.

Climate Risk Reduction Objectives:

1. Improve in-river flow and new temperature control
capabilities to mitigate die-off and migration delays

2. Improve Sockeye salmon upstream passage at points
where delay and stress increase -> fishways

3. Improve water quality and habitat conditions for holding
and rearing salmonids -> estuary



Somass Climate Change Adaptation Infrastructure

* Undertook a review of dam operations and
alternatives to stabilize flows and lake elevations
(2003-2005)

= Developed an operational hydrologic/water balance
model for the existing dam to aid operational
planning (2007-2008)

" |n 2009-2010, scoping and overview assessment of
potential water temperature mitigation and low-
head hydro potential



Coldwater in Sproat Lake and GCL

Variable

= Cold isothermal water T R
lies below the % E?
thermocline in GCL and 10 L
Sproat Lakes E

20

= Strong thermal
stratification occurs May
through late October

every year

" Lakes destratify and are
isothermal every winter
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Conceptual Temperature Mitigation Alternatives

A. Supply between 2-10 m3/s of water from depth out of
Great Central and/or Sproat Lakes:

= “Push” coldwater out of lake with dam
= Pump or siphon coldwater from lake bottom
B. Reduce Stamp River temperatures at multiple locations:
= Augment groundwater inputs
" |ncrease shading to reduce solar inputs

= Release cold water above at multiple locations.



Potential Cold Water Release Facility

Typical Low-level e E[ e
Outlet in a Dam —— gl i %
CH=]

Gravity-based
Hypolimnetic
Pipeline




Potential Cold Water Release Facility

= An assessment of the utility of a dedicated coldwater release

facilities integrated into upgraded water control structures
were investigated.

= Potential mitigation scenarios were examined against the
base case model of existing 2008 conditions.

= (Options:
1. 5 m3/s coldwater release from Sproat Lake Weir
2. Additional 5 m3/s coldwater releases from GCL Dam
3. Additional 10 m3/s coldwater releases from GCL Dam
4. Additional 20 m3/s coldwater releases from GCL Dam



Scenario Results: Hottest Week in 2008

Somass River Water Temperatures at Paper Mill Dam
Hourly Values - 13AUG2008 to 21AUG2008

26 Existing Conditions

25 | 1. Sproat CWRF: 5 m3/s @ 10 C

2. Sproat and GCLCWRF:5m3/s @ 6 C
3. Sproat and GCL CWRF: 10 m3/s @ 6 C
4. Sproat and GCL CWRF: 20 m3/s @ 6 C
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Great Central Lake Cold Water Pipeline

Install outlet at
GCL dam through
Bay 1

1000 m twin 1.6 m dia.
HDPE pipeline to intake

Image ® 2009 IMTCAN
Image & 2009 Province of British Calﬁmeip :
Image ® 2008 TerraMetrics, a

lat 49.324293° lon -124.997031° elev 82m Y AR Eyealt 127km )




Climate Change Infrastructure: Somass CWRF

1. A coldwater release facility (CWRF) is

conceptually viable at both Sproat Lake and
GCL as there are demonstrated thermal
benefits

2. Existing infrastructure, limnology and access
re key features



Somass Climate Change Adaptation: Strengths

v Effects are known and already happened
v'High value resource and fisheries

v’ Modifiable existing infrastructure
v'Strong science and engineering basis
v'Can be staged or phased

v'Key First Nations interests in the watershed
and traditional fishery



=
Somass Watershed Climate Adaptation “Toolbox”
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Restore Habitat Functionality
Restore connectivity, eel grass beds and shoreline habitats
Reduce alienation from current 70% 



Closing

Thanks to all those involved on the Stamp-Somass,

and to Craig Wightman, Al Lill, Barry Chillibeck for

their work on the Somass Watershed Plan and this
presentation.

Questions?
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