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HABITAT LOSS

e 84% River = channelized

50% River length = lost

90% Riparian vegetation = lost

NATURAL: 3 km

Instream diversity = lost

Connection floodplain = lost

Native species = declined

Exotic species = allowed to colonized

SEMI-NATURAL: 2 km CHANNELIZED: 30 km
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Presentation Notes
The health of the q̓awsitkw (Okanagan River) has been severely impacted by the channelization works that occurred in the mid-1950’s. 

Only 16% (5 km) of the river remains in a natural (3 km) or semi-natural state (2 km). 84% (30 km) of the river has been channelized, straightened, narrowed and dyked. �
In an effort to regain the habitat quality and quantity that has been lost, the Okanagan River Restoration Initiative (ORRI) concept was conceived in 2000. �
In our presentation we will review;�• the ORRI process and vision,�• key design elements,�• construction phases to date,�• monitoring highlights, and�• next steps. 



ORRI VISION

Returning sections of the channelized river back to
more natural, complex and diverse conditions.

FROM SIMPLE

_ TO COMPLEX
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ORRI is an ecosystem based collaborative approach assembling provincial (MoFLNRO), federal (DFO, EC), First Nations (ONA, CCT, OIB, PIB) and various local authorities and funders via a Steering Committee.

Direction and guidance is from this steering committee and Traditional Ecological Knowledge.



ORRI GOALS

Ecosystem based (multiple species)
Adaptively managed

Collaborative approach (Steering Committee)

TEK guidance; Late Chief Albert Saddleman story el P |
Best management practices, measured stream geometry, natural-like features
Improved aquatic habitat, water quality & in-stream complexity

Improved riparian habitat, floodplain connection

Increased flood capacity, stable stream channel

Enhanced aesthetic and human use
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Ecosystem based not only for a variety of species but also the range of creek dynamics.
We wanted to have the possibly and means to be able to do adaptive management if and when needed
Collaborative approach
We followed the guidance of Chief Saddleman – bring the river back, put it back to where it was when it functioned naturally and the rest will follow. The salmon will come back, the wildlife will come back, the river will be dynamically stable.
We used measurements from the natural and semi-natural section to model the channelized area.
We wanted to:



Okanagan Lake

Skaha Lake
Okanagan Falls

Vaseux Lake

« ORRI

Okanagan River

Osoyoos Lake

Osoyo0s

% Oroville

Columbia

Brewster

Chief Joseph Dam
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Selected based on:
Gradient for spawning
Close proximity to semi-natural section
Land acquisition



A L ORRI — PHASE | N~

G RE-CONNECTION

DYKE‘_‘SE_TB_A.S';% FLOODPLAIN (15,000m? '

DUAL CHANNEL
e 1.2 km dyke set back

¢ 0.5 km river re-meandered

e 2 old oxbows reconnected
e split flows (50-50)
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Goals: 
spawning for sockeye
Rearing of salmonids in pools
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RIFFLES (2)
° V-Shaped
° Spllt ﬂOWS

N ORRI — PHASE | R

* pool/riffle sequence

GRAVEL BARS (5)
low flows

° T water depth

° \L egsg loss
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SPAWNING PLATFORMS (5)

* Mainstem riffle, entrances, exits
e Froude Number=0.3

e 25-75mm gravel size

e Boulder clusters (trout)
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No spawning platform lower down in channel due to not enough funding



)% ORRI — PHASE | \

2000-2008 2009-2018
plans, permits, designs, funds monitoring & adative management
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PRESENT ORRI REACH
SCALE: NTS




ORRI — PHASE |l

Reconnection of small natural side channel
(historic river pathway)
immediately upstream Phase |
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Goals:
Spawning in mainstem
Rearing for salmonids in side channel– steelhead, chinook and rainbow



AL ORRI — PHASE II N
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% based on flow at time of year



AL ORRI — PHASE || o

2014-2018 monitoring,
adaptive management

|

2010-2012
plans, designs, funds, outreach (OG)

2012 construction
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10+ year commitment to monitoring and adaptive management 



NATURAL SEDIMENT TRANSPORT PROCESS
channel is self-sustaining with
bedload movement, gravel bar creation & pool depth changes

POOL AND RIFFLE HABITATS
diversity of fish habitats &
features increased overtime

SUBSTRATE COMPOSITION
spawning substrate gravel sizes
changed (becoming more diverse);
spawning areas naturally created

CROSS SECTION DIMENSIONS
spawning depths, velocities & Froude number
remained within the range preferred
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Changes every year with increasing diversity, but always remaining stable
Spawning gravels are naturally occurring in new areas even in the section we didn’t have funding for.
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HABITAT FEATURES

e WD increased overtime
(natural transport)

e boulders are loss overtime
(embedded in gravel); no
trout observed
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HABITAT REFUGE

Phase Il side channel acted as a
water quality refuge during a
high turbidity event
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All positives for the most part including large increase is LWD and habitat refuge in the side channel during a rare high turbidity event.
There was some boulders lost overtime during the large freshets and therefore no Trout observed as the boulders clusters. Ok though as we have learned from this and using them differently in other restoration projects now, in pools and different configurations depending on the target species.
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SOCKEYE

ORRI = HIGHLIGHTS ~

e 2-3 times more spawners counted in Phase |
(relative to run size)

e ORRI site highly attractive for spawning
(site selected in priority over other available areas)

e the created spawning beds are used and have
been naturally augmented

* low egg incubation survival drastically improved
(rates similar to rates found in natural reach)
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Spawning beds have been well used and these sites have been selected in priority over other available areas.
Monitoring using egg baskets, the egg survival has drastically improved and compared to what is found in the natural reach.



ORRI — HIGHLIGHTS

RAINBOW TROUT / CHINOOK

* no salmonids documented pre-treatment but
trout documented post-treatment (snorkel surveys) = =

* no Chinook documented pre-treatment but
observed using Phase | restored features

e trout observed in Phase Il side channel (spring)

MACROPHYTES
e total coverage of all macrophytes reduced

* proportion of introduced invasive species
reduced (Eurasian Watermilfoil)

 diversity of native macrophytes increased

INVERTEBRATES
* increased diversity & richness
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Salmonids – rainbow, steelhead an chinook all found post-restoration and every year after compared to none documented prior to restoration
Juveniles observed in the side channel every Spring after restoration
Diversity of native macrophytes increased
Invasive species decreased such as Eurasian Milfoil
Increased diversity and richness of invertebrates



S PHASE |
! ¢+ monitoring changes & manage if needed
e scoping floodplain improvements

PHASE |11

» gravel deposited in approach channel
creating blockage (high freshet years)

e scoping options to increase flow in side
channel and reduce deposition in approach B

ey T

* monitoring beaver activity & impact


Presenter
Presentation Notes
No adaptive mgmt needed for Phase I, continue to monitor. Only improvement could be improving floodplain which is being looked into
Phase II – there’s been a sediment blockage at low flows in the summer, especially with recent high freshets. Options are being looked into and discussed but since salmonids are using the channel in Spring and not present in the summer, we may just continue to monitor at this point. Also active beaver activity.



SPAWNING BEDS in PENTICTION < .

1909 NATURAL RIVER & FEATURES

A

1950’s HABITAT LOST
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Okanagan Lake

SPAWNING
BEDS

Penticton

Skaha Lake

Okanagan Falls

Vaseux Lake

Okanagan River

Similkameen River

Osoyoos Lake

Osoyo0s

Columbia

Chief Joseph Dam
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Also based on gradient
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Done in upper section, as lower down it’s just a backwater of Skaha Lake



SPAWNING BEDS in PENTICTION  ~ .

RAISED GRAVEL BEDS (3)
| * gravel placed directly over existing bed
e entire width of the channel
e platform immerged at all flows
| * improved hydraulic conditions (spawning)
: '  gravel size for Sockeye, Kokanee, Chinook
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Bed 1 – Chinook and Sockeye
Bed 2 – Sockeye
Bed 3 – Sockeye and kokanee



BOULDER CLUSTERS (10)
e 3-6 larges boulders/cluster

e various configurations
e preventing foot entrapment

e hydraulics, food & cover for
juvenile salmonids & Burbot
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Boulder clusters for salmonids – rainbow, chinook, steelhead and burbot trout
Lowers the velocity behind boulder allows them to rest and snack on invertebrates that have established there.
Designed for river hydraulics such as optimal WD, V and Fr for target species



" SPAWNING BEDS in PENTICTION . -

ONGOING

monitoring & adap management

Construction works:
2014 Beds No.1 & No.2 (SK, CH)
2015 Bed No.3 (SK, KO)
2018-2020 Bed No.4 + KO bed




* Beds utilized by targeted Sockeye & |
Kokanee, immediately after construction.
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e Sockeye utilized all beds close to maximal
capacity in 2014 & 2016, but not in 2015
& 2017 (very low sockeye return).

 Kokanee utilized Bed No.3 close to
maximal capacity every year.

 Beds provided designed hydraulics
conditions during spawning.

 Spawning habitat is still limited.

e Juvenile trout observed downstream
boulder cluster.

e Eurasian Watermilfoil reduced in the
restored reach.

e Beds stable overtime (high freshet flows).



THANK YOU - LIM LIMPT

Ks p’el’k’stim
“Balancing indigenous knowledge and western science to manage,

protect and restore indigenous fisheries resources and aquatic
habitat with the Okanagan Territory”

&

For more info: Camille Rivard-Sirois
b el ONA Fisheries Department

s -—

Okanagan Nation Alliance  crivard@syilx.org; 1-866-662-9609 #303
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