Rose Valley
Reservoir &
watershe
protectio




Rose Valley Reservoir & watershed protection
Presentation to CWK Council Nov 26, 2024

Do you remember when we thought these 3 human-caused wildfires were bad?




Rose Valley Reservoir (RVR) Timeline

Siphon installed to
remove low oxygen water

Aerator installed

failing aerator and new
Windmill Reduced water level Aerator upgraded manganese guideline
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Interventions for low dissolved oxygen issues

Dam Built
1950 1960 1970 Dam raised 1980 1990 2000 2010 2020

Interventions for algae issues

| 1
Potassium Feed grade copper Automated headgate from Feed grade
Permanganate  sylphate application Bear Ck to control nutrients copper
begins (Mechanical failures) sulphate
+ application
LID hires LAC ends

RVWTP Opens
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RVR’s Two Biggest Challenges:

1) Low dissolved oxygen concentrations in deep water
* Historic issue

2) 2023 McDougall Rim wildfire

* New issue
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Low Dissolved Oxygen, Algae, and TOC loops

1) Low DO releases nutrients for algae and bacteria
Low Dissolved Oxygen
(deep water)
)
y

{ Step 1

Nutrients release from RVR's Maganese and Iron release from
sediment RVR's sediment
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Low Dissolved Oxygen, Algae, and TOC loops

1) Low DO releases nutrients for algae and bacteria
Low Dissolved Oxygen
2) Algae and bacteria “bloom” (deep water)

Nutrients release from RVR's Maganese and Iron release from
sediment RVR's sediment
Algae Increases Bacteria increases
(Feed on nutrients) (feed on Mn and Fe)




Low Dissolved Oxygen, Algae, and TOC loops

1) Low DO releases nutrients for algae and bacteria

Low Dissolved Oxygen

2) Algae and bacteria “bloom” (deep water)

3) When algae and bacteria increase, the amount of
ff carbon in the water increases too

Nutrients release from RVR's Maganese and Iron release from
o . . sediment RVR's sediment
* Thisincreases Total Organic Carbon (TOC) and dissolved

organic carbon (DOC)
Algae Increases Bacteria increases
(Feed on nutrients) (feed on Mn and Fe)

( TOC Increases )




Low Dissolved Oxygen, Algae, and TOC loops

1) Low DO releases nutrients for algae and bacteria

| Low Dissolved Oxygen
Decomposition »| | Decomposition
(deep water)

2) Algae and bacteria “bloom”

Nutrients release from RVR' s) Maganese and Iron release fr05
. . sediment RVR's sediment
3) When algae and bacteria increase, the amount of i
carbon in the water increases too
o . . Algae Increases Bacteria increases
* Thisincreases Total Organic Carbon (TOC) and dissolved ( (Feed on nutrients) ) ( (feed on Mn and Fe) )
organic carbon (DOC)

( TOC Increases )

release from the sediments

4) These feed back loops accelerate nutrient and metal I : I ‘

5) Then the wildfire
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Manganese in CWK reservoirs
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Why does Manganese exceed in RVR?

Seasonal low oxygen conditions in deep water encourages Mn release:

- every summer (July-September)

- sometimes March in winters with a long ice cover or following severe algae blooms

Oxygenated Top Water

Low-oxygen Bottom Water
(anoxic water - technical term)

Rose Valley Reservoir

[ 1]

Dissolved

Dissolved

Manganese cannot exist in water with oxygen

Manganese can exist in water without oxygen
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Destratification Aeration and Manganese

Oxygenated water
above aeartor

v,

Low-oxygen bottom water
restricted to under aerator

Rose Valley Reservoir

Lake Bottom Sediment




RVR Elevation
597 m
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BUT the watershed:

* Is losing its filtration capacity i
due to logging roads/trails A Central Okanagan
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Watershed
Protection Issues




What happens
In the watershed

affects
Okanagan Lake




RVR
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Flowchart

Oxygen

Legend:

(O Eutrophication Cycle
<> Intervention

[] Negative outcome
@ External factor
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RVR’s Two Biggest Challenges:

1) Low dissolved oxygen concentrations in deep water

Top priority for RVR: Restore aeration

* will reduce the duration and intensity of low oxygen conditions that
degrade source water quality

* therefore, reduce Mn and THM treatment costs (Do a cost analysis of
aeration versus additional WTP treatment).

* provides a barrier to poor water quality at the source of the
TOC/DOC/THM, color/turbidity, Mn/Fe, algae/cyanobacteria problems.

* protects the reservoir environment for fish and recreators Historic issue

2) 2023 McDougall Rim wildfire

New issue: McDougall Rim wildfire impacts will be severe for ~5+ years
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Questions?

Water mixes

teprtarbottom
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Hypolimnion

Igae sink and decompose in
bottom water layer

IR a
nutrients release from sediment
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