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Presentation Notes
Hello everybody and thank you for having meI am Raegan MallinsonProgram Manager with Living Lakes Canada 



OVERVIEW

• Who we are and what we do  

Living Lakes Canada Projects:
• STREAM – Sequencing the Rivers for 

Environmental Assessment & Monitoring 
• SHIM/FIM – Foreshore Inventory Mapping
• Columbia Basin Groundwater Monitoring 

Program – Collecting groundwater level data 
to determine seasonal and yearly trends

• Roundtable – Elevating Community-based 
Water Monitoring at a Federal level

Living Lakes Canada CBWM training with Blueberry River First Nation, Peace –
Athabasca watershed

Presenter
Presentation Notes
Today I will talk about -who we are and we doI will  dive in and speak about One of our projects that is using the new technology of DNA metabarcoding – the STREAM  – Sequencing the Rivers for Environmental Assessment and Monitoring projectAnd then give a broad overview of other Living Lakes Canada projects including Foreshore Inventory Mapping (SHIM), groundwater  and updates from the Roundtable on Community based Water Monitoring�



OUR MANDATE

Living Lakes Canada facilitates collaboration in education, 
monitoring, restoration and policy development 

initiatives for the long-term protection of Canada's lakes, 
rivers, wetlands and watersheds. 

We build and support cross-sector collaboration and 
applied research for implementation and decision-making 

in water stewardship.

Presenter
Presentation Notes
Living Lakes Canada (LLC) facilitates collaboration in education, monitoring, restoration and policy development initiatives for the long-term protection of Canada’s lakes, rivers wetlands and watersheds  and has led water stewardship initiatives in the Columbia Basin for over two decades.Our water stewardship has been recognized by the Federal government as a best practices example in community-based monitoring, and we were awarded the "Land Award" by the Real Estate Foundation of BC, "Water Hero" award by WWF Canada, and "Water's Next" award by Water Canada.We build and support cross-sector collaboration and applied research for implementation and decision-making in water stewardshipLiving Lakes Canada is affiliated with Living Lakes International, a global network of over 120 non-government organizations that share the mission to enhance the protection, restoration and rehabilitation of lakes, rivers, wetlands and watersheds throughout the world.�



STREA
M

Moving biodiversity 
monitoring into the 21st

century and engaging 
communities

Presenter
Presentation Notes
The new partnership between Living Lakes Canada, World Wildlife Fund Canada, Environment and Climate Change Canada (ECCC), and the University of Guelph with funding from Genome Canada. The STREAM project is using DNA analysis to identify freshwater benthic macroinvertebrates, or the small animals on the bottom of the stream to assess aquatic ecosystem health in Canada.In order to understand what the effects of environmental issues such as water pollution and global temperature increase have on benthic communities, we need to have an idea of the baseline community structure and composition currently existing in rivers across Canada.DNA metabarcoding will bring 21st century technology to communities across the country.  This will result in faster sample analysis and more accurate results of benthic invertebrate data to assess river and stream health and generate biodiversity data.  This project will establish a national citizen science program that uses a modified method of the Canadian Aquatic Biomonitoring Network (CABiN) protocol in order to collect benthics for DNA metabarcoding analysis. 



National Community-Based Water 
Monitoring Program

• Stream Health Assessment protocol:

Canadian Aquatic Biomonitoring Network 
(CABIN)

Presenter
Presentation Notes
The CABIN protocol was developed by Environment and Climate Change Canada – and is an aquatic biological and chemical program for assessing freshwater ecosystems, primarily stream and river habitats. The protocol uses biomonitoring, or the collection of the benthic invertebrates. Changes in the make-up of these invertebrate communities can be indicators of pollution or other environmental stressors. Certain taxa of invertebrates are more sensitive to pollution than others so generating biodiversity data for the taxa present assists us in watershed health assessments.  CABIN training provides the tools necessary for users to conduct consistent, comparable and scientifically credible assessments of streams at a national level.However, CABIN is only an initial screening tool for stream health assessments 



Community-Based Water Monitoring & 
Indigenous Involvement in CABIN

Presenter
Presentation Notes
Living Lakes Canada has partnered with stewardship groups, academia, government, industry professionals and  with a focus on Indigenous communities in many parts of Canada to deliver training in the CABIN protocol to provide tools for participants to conduct stream health assessments within their own watersheds We have been leading trainings in the protocol for over 5 years, being one of the only NGO’s in Canada to deliver this training. . 



The Canadian Aquatic Biomonitoring Network 
(CABIN) protocol and Indigenous Knowledge

Presenter
Presentation Notes
From our on-the-ground experience working with First Nation communities, we recognize the CABIN protocol as a holistic approach that aligns closely with Indigenous Knowledge. By including the traditional place names, water related concepts and words and Traditional Ecological Knowledge observations within the CABIN protocol where appropriate we build a platform for shared watershed stewardship supporting deep connection to the land and water  



DNA Metabarcoding technology with 
community-based water monitoring 

Presenter
Presentation Notes
This past field season was the first year of the three year STREAM project. Each year 5 watersheds across Canada are selected as priority watersheds.year 1 priority watersheds included; the Columbia Basin, Skeena basin, Peace- Athabasca in NE BC, Bow Valley in Alberta and Great Lakes in Ontario. In these priority watersheds, the STREAM project provides training in the new DNA metabarcoding collection techniques through a 2-day modified CABiN field practicum certification course. So all participants in the STREAM project will collect benthics using the standardized CABIN protocol.WE also provide support for biomonitoring study design, on the ground monitoring efforts, sample shipment, data management and interpretation for participants interested in generating biodiversity data and assessing the health of rivers and streams. Sample analysis is provided free of charge through Genome Canada funding awarded to the University of Guelph.Our goal is to collect 1500 samples for the 3 year projectSo 500 samples/year with 100 samples/watershed.   



The STREAM project
DNA metabarcoding analysis for a National 
community-based freshwater monitoring  

Presenter
Presentation Notes
So what is DNA metabarcoding?This is a made-in-Canada technologyDNA metabarcoding is an emerging tool for monitoring present biodiversity. It uses gene sequencing linked to DNA barcode libraries with a goal to allow for faster, More accurate and less expensive way of generating biodiversity dataSo essentially we are sending bulk benthic samples to the University of Guelph, who blend the samples, extract and amplify the DNA and compare to existing barcode libraries for identification of the benthics present, when traditionally this has been done by taxonomists AND CAN BE paired with community monitors across Canada to better understand and manage the impacts of resource projects  or baseline data collection access to new genomics-based techniques for assessing watershed health will broaden the reach and impact of existing CBWM programs and create a national citizen science programThe STREAM project is a validation project for the new technology of DNA metabarcoding – the outcomes will provide the initial field testing to validate the implementation of this technology as the main approach for generating biodiversity data for freshwater benthics from samples collected by CBWM efforts across Canada.



Get Involved! 

• Stay tuned to the Living Lakes 
Canada website to learn 
where trainings are 
happening in 2020. 

• What: CABIN certification 
course with DNA 
metabarcoding  

• Why: Collect biodiversity data 
and join a national CBWM 
project 

• Who: Everyone welcome, no 
prerequisites required 

Presenter
Presentation Notes
Join us for a CABiN field practicumThis course will certify participants in the modified CABiN protocol with DNA metabarcoding techniques Participants will be able to use the skills and tools to investigate the health of their streams and rivers 



Foreshore Inventory Mapping & 
Shoreline Development Guidance for Columbia 

Basin Species at Risk

Photo credit: Pat Morrow

• Improve information about foreshore 
health and species at risk habitat 
requirements for priority Upper Columbia 
Basin lakes and rivers, and conserve and 
restore habitats of the highest ecological 
value

For more information contact: 
Heather Leschied, Program Manager
heather@livinglakescanada.ca

Presenter
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Living Lakes Canada and its partners are implementing our project, Foreshore Inventory Mapping and Shoreline Development Guidance for Columbia Basin Species at Risk. The goal of this four year (2019-2023) project is to improve information about foreshore health and species at risk habitat requirements for priority Upper Columbia Basin lakes and rivers, and conserve and restore habitats of highest ecological value. To this end, the project will focus on the following objectives:a)     Review and revise, as required, the FIM methodology, and integrate technological advancesb)    Improve FIM data storage and access for Columbia Basin waterbodies,c)     Complete FIM assessments for priority waterbodies to fill knowledge gaps,d)    Update priority lakes using FIM (re-FIM) based on development pressures and presence of species at risk, and assess the rate of change over time,e)    Incorporate First Nations Traditional Ecological Knowledge where appropriate, and as it pertains to species at risk,f)      Implement land-use policies, regulations and/or designations to conserve habitats of highest ecological value, and,g)     Promote stewardship and conservation of high value habitats through education and outreach initiatives.

mailto:carol@livinglakescanada.ca


Columbia Basin Groundwater Monitoring Program

The goal of the Program is to help protect and 
manage groundwater resources by:
1. Filling important knowledge gaps 

• Collecting groundwater level data to determine 
seasonal and yearly trends;

2. Engaging partners and citizens in data 
collection to increase knowledge and 
awareness about groundwater; and

3. Sharing the data publicly. 

Presenter
Presentation Notes
Groundwater is extremely important resource for both human and ecological services.  Many residents in BC rely on groundwater as a potable (drinking) water source , and groundwater is important for maintaining base flows in rivers and maintaining water in wetlands.  HOWEVER, we know very little about groundwater. The details on how and to what extent groundwater resources will be affected by climate change remains unclear1. Living Lakes is leading a groundwater monitoring program to increase our knowledge about groundwater in the Columbia Basin.Living Lakes is collaborating with well owners to monitor groundwater levels throughout the Upper Columbia River Basin. The Program provides training, field support, data management and analyses, and helps secure equipment for well owners and communities to learn about their groundwater. The data show how groundwater levels change seasonally and from year to year. This can help communities manage their water resources and be better prepared for seasonal variations and the effects of climate change. The data are shared publicly so they can be used by researchers, water managers, policy makers, and citizens to protect and manage our water resources�



For more information contact:  Carol Luttmer, Groundwater Program Manager
carol@livinglakescanada.ca or groundwater@livinglakescanada.ca

Columbia Basin Groundwater Monitoring Program

Identify 
suitable 
existing 
wells to 
monitor

Share data publicly
on BC Water Data Tool: 

http://aqrt.nrs.gov.bc.ca/

Install & maintain 
groundwater level 

data loggers to 
collect hourly 

water level 
measurements

Download, review, and 
analyze the data

Presenter
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Because drilling wells is very expensive we identify existing wells that can be used to monitor seasonal and yearly trends in groundwater levelsWe install data loggers in the wells to record hourly water levels and water temperatureWe calibrate the data loggers with manual water level measurements and download the data approximately 4 times per year We  review and analyze the data and currently we share the data on the Provincial Government’s BC Water Data Tool-  We currently have 13 wells in the Program and are expanding the program to include more wells The wells are owned by First Nations, water suppliers, local or regional govenrments, or private land owners.  Either Living Lakes staff and contractors take the manual water level measurements and download the data loggers or the well owners are trained to do the data collection. We are using Blue tTooth data loggers that allow the well owners to download the data anytime they wish. IF you would like more information or to be involved in the Program contact Carol at …….�

mailto:carol@livinglakescanada.ca
mailto:groundwater@livinglakescanada.ca
http://aqrt.nrs.gov.bc.ca/


Roundtable Discussion for Elevating CBWM

livinglakescanada.ca/living-lakes-
canada-co-hosts-cbwm-roundtable-
in-ottawa/

livinglakescanada.ca/cbwn-
roundtable-final-
recommendations-released/

For more information 
contact:  Kat Hartwig, 
Executive Director
kat@livinglakescanada.ca

Presenter
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Last November Living Lakes Canada in partnership with The Gordon Foundation and the World Wildlife Fund-Canada co-hosted a Roundtable gathering in Ottawa, ON. The goal of the Roundtable was to bring together Indigenous and non-Indigenous community members, academia, all levels of government, First Nations and industry that are involved or interested in community-based water monitoring (CBWN) across the country.CBWM is building momentum across Canada. A National scan conducted by LLC, SFU and U of Acadia, showed that CBWM has grown 3-fold within 10 years (summary of report highlights available on our website here).This growth of CBWM programs to understand the state of local watersheds presents an opportunity for the Government of Canada to simultaneously advance a number of its core priorities. There are already significant investments across Canada including programming led by Environment and Climate Change Canada, Department of Fisheries and Oceans and Crown-Indigenous Relations and Northern Affairs Canada. To make the most of these investments, efforts are needed to ensure programming across departments is well-coordinated, and effectively address community water stewardship needs.Participants of the Roundtable gathered to review, edit and revamp the draft recommendations for the Government of Canada. Examples of successful CBWM were presented from government, Indigenous, academia and community-led initiatives and projects across Canada.Host organizers of the event have reviewed  input provided to create the final recommendations to be put forward to the Government of Canada.The Roundtable discussion paper can be found here:https://livinglakescanada.ca/wp-content/uploads/2019/04/CBWM-Discussion-Paper.pdf The final recommendations of the Roundtable discussion can be found here:https://livinglakescanada.ca/wp-content/uploads/2019/04/CBWM-Roundtable-Recommendations-Final-Single-Page.pdf�

https://livinglakescanada.ca/living-lakes-canada-co-hosts-cbwm-roundtable-in-ottawa/
https://livinglakescanada.ca/cbwn-roundtable-final-recommendations-released/
mailto:kat@livinglakescanada.ca


Living Lakes Canada Team at World Wetlands 
Conference in Spain

For more information visit:
livinglakescanada.ca

Presenter
Presentation Notes
 This last May 5 members from the LLC team were fortunate to go to Valencia, SPAIN for the global Living Lakes Network 20th anniversary and the 15th International Living Lakes Conference The conference, titled the World Congress for Wetland and Lake Restoration, was based on the theme “Living Lakes – Business and NGO Partnerships for Climate Change Mitigation and Adaptation”.highlights included visiting local wetland restoration sites and connecting with Living Lakes International partners to share best community-based water stewardship practices. The Living Lakes Network is a permanent initiative created by Global Nature Fund in 1998. The network – coordinated by GNF – is steadily growing. Currently there are 111 member lakes and wetlands represented by about 140 organizations from over 50 countries. The network members are highly diverse, from small grass-root NGOs to larger and large organizations, corporations, and governments. For more information and photos of our experience visit our website�



Resources 

• Living Lakes Canada website: livinglakescanada.ca

• STREAM project website: stream-dna.com

• CABiN activities map: https://www.canada.ca/en/environment-
climate-change/services/canadian-aquatic-biomonitoring-
network.html

https://www.canada.ca/en/environment-climate-change/services/canadian-aquatic-biomonitoring-network.html


Thank you!

Questions?

Raegan Mallinson
raegan@livinglakescanada.ca
250-505-4311

mailto:raegan@livinglakescanada.ca
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