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INTRODUCTION
Fraser Riverkeeper, an initiative of Swim Drink Fish, is a registered Canadian charity dedicated to the protection and restoration of the Fraser River and its watershed. Our mission is to ensure that all citizens can safely
swim, drink, and fish in BC waters. We are building a network of water guardians—people who are connected to their waters, connected to each other, and active in community life.
The Vancouver Hub was launched in 2018 to engage Vancouverites in water quality monitoring, data-sharing, and stewardship of False Creek. Fraser Riverkeeper’s Vancouver Hub is one of five monitoring hubs
operated by Swim Drink Fish nationally: the Toronto Monitoring Hub, the Zhiibaahaasing First Nation Monitoring Hub, the Lake Erie - Niagara Monitoring Hub, and the North Saskatchewan Riverkeeper Edmonton
Monitoring Hub. The goal of the program is to engage the community in monitoring locations where there
is limited water quality data, vulnerability to contamination, and opportunities for Vancouverites to connect
with the water.
The results of the sampling go towards Fraser Riverkeeper’s ongoing investigation into the health of Vancouver’s recreational waters. The program is run by staff, but it relies heavily on volunteers to collect and
process samples at our in-house lab on a weekly schedule.
This year-round monitoring program addresses knowledge gaps concerning the current state of water
quality and helps the public envision a swimmable future in False Creek, an iconic water body in the heart
of our city. We connect people to the water’s edge, then train them to collect and share water quality data.
We leverage that network and data to restore swimmable, drinkable, fishable water.
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HOW THE MONITORING PROGRAM WORKS
Why False Creek?
False Creek is a tidal inlet in downtown Vancouver and a popular recreation spot for locals and tourists
alike at the core of the city. False Creek has a long, complicated history of sewage, industrial, and development pollution (City of Vancouver, n.d). False Creek is notably susceptible to sewage pollution due
to five known sewer outfalls that can result in combined sewer overflows (CSOs) during storm and rain
events (Figure 1). Combined sewers are pipes that collect both wastewater and stormwater that lead to
water treatment plants but also to overflow pipes connected to a water body such as False Creek. During
heavy rains, the wastewater can divert to outfall pipes if the water treatment plant is overloaded, which
can result in a combined sewer overflow; otherwise, raw sewage is released into a water body (Phippen &
Sutherland, 2006). In addition, unreported stormwater pipes, outdated holding tanks on boats, and general runoff can contribute to contamination (Phippen & Sutherland, 2006).
The Vancouver Hub was launched in the summer of 2018 to support and engage Vancouver’s community
of paddlers, rowers, boaters, and swimmers by providing them with reliable, accessible recreational water
quality data for their local waters. False Creek is being sampled in order to develop a baseline of knowledge about the potential swimmability of the water of this immensely popular water body.

Monitoring Site Selection
We collect water quality data at three locations (Figure 1): Olympic Village (Appendix A1), Brokers’ Bay (Appendix A2), and Vanier Park (Appendix A3). These locations were chosen based on their high recreational
use, water quality issues, and the possibility of contributing to and supplementing data already being
collected at False Creek.

Figure 1. Map of False Creek with sampling locations labelled—Olympic Village, Brokers’ Bay, and
Vanier Park—and CSO locations as of 2018 from the Wastewater Systems Effluent Regulations (WSER)
(Environment and Climate Change Canada, 2013-2018).
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Monitoring Season
Vancouver’s waterfront and temperate climate allow for people to be out on the water in all months of the
year. Therefore, the Vancouver Hub runs year-round. We sample weekly from April to October and biweekly (every other week) from November to March.

Recreational Water Quality Data Collection, Analysis, and Sharing of Results
During monitoring days, staff and citizen scientists collect a minimum of five samples at each of the three
locations in False Creek. Environmental Health and Safety Surveys (EHSS) were conducted at each site at
the start of the monitoring program, in accordance with the Guidelines for Canadian Recreational Water
Quality (Health Canada, 2012; Appendix B). The samples are collected in accordance with Swim Drink
Fish’s Standard Operating Procedures. Samples are analyzed at our in-house microbiological laboratory
using an IDEXX Colilert system (IDEXX, 2013; IDEXX, 2019). We sample for indicator bacteria, specifically
Total Coliform and Escherichia coli (E. coli), in order to assess the risk to public health and the environment
(Ontario Ministry of Health, 2018; Health Canada, 2012; Appendix B). Swim Drink Fish follows the British
Columbia Recreational Water Quality Guidelines (MOE, 2019), which are based on the Guidelines for Canadian Recreational Water Quality (GCRWQ) (Health Canada, 2012). The guidelines are as follows:
•

Geometric mean concentration (minimum of five samples): ≤ 200 E. coli/100 mL; and

•

Single-sample maximum concentration: ≤ 400 E. coli/100 mL

The data is uploaded to Swim Guide and the Fraser Riverkeeper website . The open, raw dataset is available on Swim Drink Fish’s open data portal and is downloadable as a JSON or CSV file for everyone to
access, use, and reuse.
In addition to water samples, we collect data on a number of other parameters each time we sample.
These field surveys include data on pH, dissolved oxygen, temperature, and salinity. We also collect data
on wildlife, water recreation users, floatables and plastics, and current weather and precipitation observations (Appendix D, Appendix E).

Citizen Scientists
Our citizen science volunteers are trained by the Vancouver Water Monitoring Coordinator. During a shift,
volunteers assist in collecting all data to complete the field surveys. Volunteers are also trained on best
practices for recreational water quality monitoring to ensure the quality and usability of the data collected.
The program follows the Standard Operating Procedures developed by Swim Drink Fish staff, in accordance with the Guidelines for Canadian Recreational Water Quality (Health Canada, 2012).
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VANCOUVER HUB RESULTS 2019
The bacterial counts in eastern False Creek continue to be consistently higher than those in the western
portion of False Creek. These findings are similar to our 2018 findings, as outlined in our First Season
(2018) Report.
Between June 6 and December 12, the Vancouver Hub sampled at Olympic Village, Brokers’ Bay, and
Vanier Park. We calculated spatial geometric means for each location for a total of 25 results. Among
these sites, Olympic Village had the highest failure rate of 64%, Brokers’ Bay and Vanier Park both frequently met water quality standards, at rates of 84% and 92%, respectively (Figure 2). The complete dataset can be found on our open data portal.
Olympic Village consistently failed to meet the federal guideline of ≤ 400 E. coli/ 100 mL from August to
October, although we found very high variability among samples (Figure 3). Brokers’ Bay and Vanier Park
had isolated spikes of E. coli between July and August, but consistently remained under the threshold
(Figure 3). Vanier Park had high quantities of E. coli that coincided with the Sunset Beach closures in the
summer of 2019 (June 18 to July 25, 2019).
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Figure 2. Three pie charts illustrating the percentage of pass and fail water samples at Olympic Village,
Brokers’ Bay, and Vanier Park in 2019 for a total of 25 results each.

Figure 3. Mean E. coli/ 100 mL (with 95% CI) for Olympic Village, Brokers’ Bay, and Vanier Park from June
to December 2019.
We found a significant positive correlation between warm weather and subsequent water temperature
increase and E. coli concentration based on a calculated Spearman’s rank correlation for Brokers’ Bay and
Vanier Park. However, this correlation was not seen at Olympic Village (Appendix, F). This indicates that
there are more factors affecting bacteria levels in False Creek, especially Olympic Village. The correlation
between E. coli and precipitation was inconclusive; more data is required. In 2020, our water monitoring
program will focus on uncovering the causes of high bacterial counts in False Creek, with a focus on Olympic Village, in both the summer and winter months.
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EXPANDING WATER LITERACY THROUGH CITIZEN
SCIENCE
Connecting people and communities to water through citizen science is a core component of the Swim
Drink Fish movement. Our citizen scientists are building a baseline of water quality knowledge, and they
inform the public about the water quality at popular locations. Making these results public gives communities direct access to the information they need to make an informed decision about getting in their local
waters. It also allows citizen scientists to contribute to the education of their community on water quality.
In the long term, Swim Drink Fish will develop a model that can be shared and replicated, allowing any
community to set up and manage their own monitoring hub.
The Vancouver Hub actively engaged the public through water literacy workshops and by enhancing engagement opportunities for the public resulting in increased numbers of volunteers. The Vancouver Hub
hosted seven volunteer events and Engagement Days with corporate and community groups. A total of
102 volunteer citizen scientists engaged with our program and learned about their local waters, deepening their connection to and understanding of False Creek.
With the help of over 100 citizen scientists who donated 390 volunteer hours, the Vancouver Hub processed 460 water samples from False Creek (Figure 4). Thanks to the dedication of a small group of volunteers who braved the outdoors in all weather conditions on a weekly basis, we were able to ensure that
those who recreate on False Creek year-round have access to reliable and open water quality data. The
public accessed our test results over 2,000 times on our Swim Guide app and website in 2019; Vancouver
is the city with the third largest Swim Guide user base, with over 30,000 users in 2019. Through partnerships and volunteer callouts, we trained the most citizen scientists the Vancouver Hub has ever had. We
were able to include citizens in stewardship activities and data sharing. All these efforts connect people to
False Creek and contribute to a swimmable future for our local waters.

100+

citizen scientists

90+

reports from the field

390+

460+

volunteer hours

water samples

30,000+

Swim Guide users in
Vancouver

Figure 4. An infographic illustrating the successes of the Vancouver Hub in 2019.
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RECOMMENDATIONS
Our findings in 2019 reiterate the need for people to be informed about and engaged with their local waters. Our findings also underline the effectiveness of a citizen science-led water monitoring program. After
a full year of monitoring the water in False Creek and engaging the public there, we present the following
recommendations for 2020:

1. Continue to monitor the current False Creek sites throughout this year to obtain a full 12
months of data on the locations.

2. Continue to engage and grow a community of volunteer citizen scientists and expand
the program to include external personnel, who would be trained to independently
collect samples at locations they have concerns about, enabling more data collection for
recreational water.

3. Foster existing partnerships and create new ones with water recreational groups based in
False Creek and Metro Vancouver.

4. Conduct a wet weather sampling project at known outfalls in False Creek to better
understand the sources of contamination, and continue to work with city officials to advocate
for real time reporting of combined sewer overflows (CSOs).

5. Advocate for the restoration of False Creek in accordance with the City of Vancouver’s Rain
City Strategy as part of our collective effort to achieve a swimmable Vancouver.

NEXT STEPS AND CONCLUSIONS
The Vancouver Water Monitoring Hub aims to become a leading example of how combining citizenscience and community involvement can unite people across BC in protecting and conserving their local
lakes, rivers, and oceans. All of our data is accessible on Swim Guide’s free website and app, on our
website, or on our open data portal.
In 2020, the Vancouver Hub will continue to provide the public with reliable, easy to access and
understand recreational water quality data for False Creek all year long.
This coming year we will expand our Vancouver Hub’s sampling locations by strengthening and
deepening our partnerships with stakeholders, supporters, and volunteers. These collaborations are
crucial for the long-term viability of our monitoring hub.
If you would like to volunteer for the monitoring program, please sign up for a volunteer shift on our
website or contact Katie Moore, Vancouver Water Monitoring Coordinator.

9

2019 YEAR-END REPORT

REFERENCES
City of Vancouver, “History of northeast False Creek.” Retrieved from https://vancouver.ca/home-propertydevelopment/history-and-background.aspx
City of Vancouver (2019). Rain City Strategy: A green rainwater infrastructure and rainwater management
initiative. Retrieved from https://vancouver.ca/files/cov/rain-city-strategy.pdf
Environment and Climate Change Canada (2013-2018). “Wastewater Systems Effluent Regulations
Reported Data.” Retrieved from https://open.canada.ca/data/en/dataset/9e11e114-ef0d-4814-8d9324af23716489
Fraser Riverkeeper (December, 2018). The False Creek Water Monitoring Program: The First Season
Report. Retrieved from https://d3n8a8pro7vhmx.cloudfront.net/fraserriverkeeper/pages/315/
attachments/original/1544099830/Final_Vancouver_False_Creek_Water_Monitoring_Program_-_
First_season_report.pdf?1544099830
Health Canada (2012). Guidelines for Canadian Recreational Water Quality, Third Ed. Water, Air and
Climate Change Bureau, Healthy Environments and Consumer Safety Branch, Health Canada, Ottawa,
Ontario. (Catalogue No H129-15/2012E).
IDEXX Laboratories Inc. (2013). “Quanti-Tray/2000 Insert and Most Probable Number (MPN) Table.”
Retrieved from https://www.idexx.com/files/quanti-tray-2000-procedure-en.pdf
IDEXX Laboratories Inc. (2019). “Colilert.” Retrieved from https://www.idexx.com/files/colilert-procedure-en.pdf
[MOE] British Columbia Ministry of Environment and Climate Change Strategy. (2019). Recreational Water
Quality Guidelines: Guideline Summary. Water Quality Guideline Series, WQG-02. Victoria, BC.
Ontario Ministry of Health and Long-Term Care. (2018). Operational Approaches for Recreational Water
Guideline. Retrieved from http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/
docs/protocols_guidelines/Operational_Approaches_to_Rec_Water_Guideline_2018_en.pdf
Phippen, B. & Sutherland, D. (2006). Assessment of bacteriological Indicators in False Creek: With
Recommendations for Bacteriological Water Quality Objectives for Recreational Uses. Ministry of
Environment Lower Mainland Region. Retrieved from https://www.for.gov.bc.ca/hfd/library/documents/
bib97165.pdfof Environment Lower Mainland Region. Retrieved from https://www.for.gov.bc.ca/hfd/
library/documents/bib97165.pdf

10

2019 YEAR-END REPORT

APPENDICES
Appendix A: Sampling Locations

Appendix A1. Olympic Village sampling location with five sample sites.
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Appendix A2. Brokers’ Bay sampling location with five sample sites.
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Appendix A3. Vanier Park sampling location with five sample sites.
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Appendix B: Environmental Health and Safety Survey
After sites were selected, before any samples were taken, we completed Environmental Health and Safety Surveys (EHSS) at each of the three locations in accordance with the Government of Canada Guidelines for Recreational Water Quality (Health Canada, 2012). EHSS provide a foundation for implementing
an effective risk management plan for recreational waters. The surveys outline potential biological, chemical, and physical hazards and associated risks to the health and safety of the public at a designated area
(Health Canada). The public EHSS surveys for all three locations can be found here.

Appendix C: Guidelines for Canadian Recreational Water Quality
RECREATIONAL WATER PROTOCOL:
HEALTH CANADA, 2012

•

Geometric mean concentration (minimum
of five samples):
≤ 200 E. coli / 100 mL

•

Single-sample maximum concentration:
≤ 400 E. coli / 100 mL

Appendix D: False Creek Water Recreation Users by Season 2019

Appendix D. Water recreation users in False Creek from January to December, 2019. The sampling
program was paused for one month in May.
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Appendix E: False Creek Litter Count 2019

Appendix E. Litter observed during site visits from January to December 2019. We concluded that sewage
related litter is not a major concern in False Creek.

Appendix F: E. coli and Water Temperature Correlation

Appendix F1. We ran a Spearman’s rank correlation (a nonparametric statistical test) to assess the
relationship between mean E. coli concentrations and water temperature at Olympic Village (n= 24
samples); we found no significant correlation between the two variables (rs =0.02, p-value=0.91).
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Appendix F2. We ran a Spearman’s rank correlation (a nonparametric statistical test) to assess the
relationship between mean E. coli concentrations and water temperature at Brokers’ Bay (n= 24 samples);
we found a significant positive correlation between the two variables (rs =0.52, p-value=<0.05).

Appendix F3. We ran a Spearman’s rank correlation (a nonparametric statistical test) to assess the
relationship between mean E. coli concentrations and water temperature at Vanier Park (n= 24 samples);
we found a strong significant positive correlation between the two variables (rs =0.73, p-value=<0.05).
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