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Coastal Collaborative
Sciences

Coastal Collaborative Sciences is the local
research and restoration division of World
Fisheries Trust, an environmental non-
profit.

Rebecca Nielsen is an environmental
professional in training and has degrees in
chemistry and biotechnology, and
environmental management.

Coastal Collaborative Sciences
acknowledges and respects the
Lekwungen-speaking Peoples on whose
traditional and unceded territories we work
and live, and the Songhees, Esquimalt,
T’Sou-ke, WSANEC and other First Nations
peoples whose historical relationships with
the land continue to this day.
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CCS Water Quality Reports in Elk/Beaver Watershed

» Water Quality and Flow of Elk Beaver - ;
Tributaries and Outflow — 2021 T Py ) -

»Summary of 5 in 30 Sampling - 2022 e
» Elk Lake Water Quality Trends - 2023 '



Land Area
W/ate) rr‘ QU aJ IJ ij Lsy/ a ndJ FIJ@W/ Contributions -

O’Donnell Creek 70% 2.60 km?

@ﬁ; E,IJ k/@ :J\\!/e_))rr’ La IJl(ge_J) Haliburton Creek 19%  0.75 km?

Hamsterly Creek 10%  0.80 km?

Tributaries 2014 - 2015  wwcesc = oosrum

Flow Data for Elk/Beaver Tributaries and Outflow from May 15, 2014 to April
15, 2015. Data Provided by Neil Goeller from FLNRO
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Water Quality of Elk/Beaver Lake Tributaries
Haliburton Brook — Data from BEES and CRD
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Water Quality of Elk/Beaver Lake Tributaries
O’Donnell Creek, Hamsterly Creek, Colquitz River
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5 in 30 Water Quality Results
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Aluminum — abundant natural element, toxic to aquatic and human
life in elevated concentrations. Natural weathering, volcanos, coal
combustion, vehicle exhaust, food additives, foil/utensils

E. coli — bacteria from warm blooded animals, can cause serious
illness, indicates sewage or animal waste. Septic systems, farm
animals, dog feces, goose feces

Phosphorus — essential nutrient for all life, elevated levels cause
explosive growth of algae and plants, reducing dissolved oxygen
availability for fish and other plants. Blue-green algae can be toxic.
Agricultural fertilizers, compost, and sewage and industrial runoff
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Elk Lake Water Quality

» Temperature depth profile shows that from November-
March the lake is well mixed and the same temperature
at each depth

» The lake stratifies in March and forms a warmer layer in
the top 8 meters, but remains cool below 8 meters

» Surface temperatures become too warm for aquatic life
in summer months

Dissolved Oxygen (mg/L)

Dissolved Oxygen @ 17m (2018-2021)
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» Dissolved Oxygen 1 meter above bottom of the lake is

above guidelines from December-April

» Dissolved Oxygen 1 meter above bottom of the lake is

below guidelines from May-November and cannot
support aquatic life

» During summer months, when lake surface

temperatures rise, fish want to move down to deeper
water, but oxygen levels are too low to support fish

» The surface temperatures of the lake are too warm, and

deep water doesn’t have enough oxygen, therefor
sensitive aquatic life can’t thrive under these conditions




Elk Lake Water Quality

»11-29% of Phosphorus loading in the
lake is from external sources

»71-89% of Phosphorus loading is
internal, where it is stored in the
sediment. Every summer Phosphorus is
released from the sediment into the
water column

»Spring total Phosphorus has been
slowly increasing over time

»Elk Lake is currently in the Eutrophic
concentration of Phosphorus

CCME Ranges - Total Phosphorus (P)

Oligotrophic 4-10 pg/LP Excellent
10-20 ug/LP Good
20-35 pg/LP Ok
35-100 pg/LP
>100 pg/LP

Mesotrophic
Meso-eutrophic
Eutrophic Poor

Hyper-eutrophic Dead lake
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Healthy ecosystem

Sunhg

Water Quality and Eutrophication

Eutrophic ecosystem

Healthy ecosystems are complex
and maintain a delicate balance
of nutrients and minerals which
support healthy water quality,
plant growth and biodiversity

Urbanized and industrialized
systems are negatively impacted
by pollution and habitat
degradation. The ecosystem
becomes unbalanced with
excess nutrients and toxic
compounds.

Eutrophication is the result of
excess nutrients, often
Phosphorus, which results in
excessive plant and algae growth
and reduced oxygen.

Photo Credit: Northwest Pacific Action Plan
UN Environment Programme
Eutrophication | Northwest Pacific Action Plan (NOWPAP) (unep.org)



https://www.unep.org/nowpap/what-we-do/prevent-and-reduce-pollution/eutrophication

Elk Beaver Lake Watershed Management Plan

* Reduce frequency and toxicity of blue-green algae
* Improve fish habitat
* Manage invasive weed growth

* Improve rural/urban land management practices to reduce and
manage Phosphorus inputs into the watershed

* Improve agricultural land use practices to reduce & manage nutrients

e Restore and enhance stream and watershed function in Haliburton
Brook and O’'Donnell Creek

 Manage and reduce growth of Eurasian milfoil



In-Lake Oxygenation
System

Photos: Capital Regional District Facebook
Facehttps://www.facebook.com/watch/?v=681189056777027book

. : N = This system is expected to improve water quality
The flexible diffuser lines will be connected to =~ in the coming months and years by lowering the
4 more than 1,400 meters of water line. .~ " level of nutrients in the lake. (="

The Elk Lake Oxygenator System Project broke
ground in April 2023 and is anticipated to be
complete in the fall of 2023.

= s 2 e = System testing, calibration and water quality
7= And the entire assembly will be sunk with weights §&= testing are expected to continue through 2024.

L 50 it sits just above the bottom of the lake. (@SS



https://www.facebook.com/watch/?v=681189056777027

» Canadian Pond. 2023. Ponds and Eutrophication. https://canadianpond.ca/resource/ponds-and-
eutrophication/

» CCME. 2004. Water Quality Guidelines for the Protection of Aquatic Life. Nutrients.
https://ccme.ca/en/chemical/148# aql fresh concentration

» CRD (Capital Regional District). 2020. Elk/Beaver Lake Watershed Management Plan.
https://www.crd.bc.ca/docs/default-source/es-watersheds-pdf/elk-beaver-
lake/elkbeaverlake wmp draft feb2020.pdf

» NOWPAP (Northwest Pacific Action Plan). Eutrophication. Eutrophication | Northwest Pacific
Action Plan (NOWPAP) (unep.org)



https://canadianpond.ca/resource/ponds-and-eutrophication/
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https://ccme.ca/en/chemical/148#_aql_fresh_concentration
https://www.crd.bc.ca/docs/default-source/es-watersheds-pdf/elk-beaver-lake/elkbeaverlake_wmp_draft_feb2020.pdf
https://www.crd.bc.ca/docs/default-source/es-watersheds-pdf/elk-beaver-lake/elkbeaverlake_wmp_draft_feb2020.pdf
https://www.unep.org/nowpap/what-we-do/prevent-and-reduce-pollution/eutrophication
https://www.unep.org/nowpap/what-we-do/prevent-and-reduce-pollution/eutrophication
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