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Our recreational waters are valuable

• In 1992, recreationists using Alberta lakes spent an 
average of $44.44 +/- $3.70 per day at a lake

• >$1 million per spring/summer for well-developed site

• In 2014 the average tourist visiting Sylvan Lake spent 
$35.17 per stay

• The total economic impact (aggregate of employment, 
GDP, labour income) was ~$75 million

• US survey on Recreation and Environment finds that 
>61% of the US population over 16 use natural water 
bodies

• >4 billion surface water recreation event occur 
annually

• Recreational beaches contribute >$320 billion 
annually to the US economy

DeFlorio-Barker et al, 2018



Recreational water in Alberta faces numerous threats



These threats impact recreational activity and local economies 

DeFlorio-Barker et al, 2018

>4 billion surface water recreation events occur annually

~90 million estimated illnesses annually 

Estimated cost of $2.2 – 3.7 billion annually (~10% of value)

Between 333 and 1696 hospitalizations and 16-67 deaths occur annually due to rec water illnesses 

Swimming accounts for the largest use of recreational water (~48%)

Majority of illness is acute gastrointestinal infections



NEEAR Studies

Wade et al, 2006; Wade et al, 2008; Wade et al, 2010

The National Epidemiologic and Environmental Assessment of Recreational Water

• Resulting from litigation in the 2000s, the US EPA ran a series of epidemiological studies at beaches with known point sources of 
pollution – usually waste-water treatment plant discharges or storm water discharges 

• The Beaches Environmental Assessment and Coastal Health Act (BEACH Act) was developed

• The NEEAR studies changes the definition of illness
• 1986 – a highly credible gastrointestinal illness included any one of the following within 8-10 days of contact

• Vomiting
• Diarrhea (with fever)
• Stomach ache (with fever)

• In 2012 – NEEAR gastrointestinal illness (NGI)
• 10-12 days all the above but without the requirement for fever



NEEAR implications

Comparing 1986 data to 2012 data suggested a conversion factor of 4.5

Using historical highly credible gastrointestinal illness report data (7-8 HCGI/1000 swimmers) = 32-36/1000 swimmers

Which test for the presence of fecal bacteria works the best to predict risk of developing GI?

Water body 
type

Indicator Correlation 
coefficient

Freshwater Fecal coliforms -0.08

E. coli 0.80

Enterococci 0.74

Marine Fecal coliforms -0.01

E. coli 0.52

Enterococci 0.75



Recreational water testing focused on Enterococcus

Wade et al, 2006; Wade et al, 2008; Wade et al, 2010

OR (NGI) OR (Diarrhea) OR (Respiratory)

Enterococcus (CFU) 1.16 1.22 1.11

Enterococcus
(qPCR)

2.56 4.42 1.88

https://www.bio-rad.com/webroot/web/images/lsr/solutions/technologies/gene_expression/qPCR_real-time_PCR/technology_detail/real-time-qpcr-workflow.jpg


Enterococcus testing in Alberta

Alb e rt a  Sa fe  Be a ch  P ro t o co l co ve r. Alb e rt a  He a lt h , 
20 21. Re t rie ve d  fro m : 
h t t p s://o p e n .a lb e rt a .ca /p u b lica t io n s/978 14 60 14 5395

qPCR enterococcus testing adopted in 
Alberta in 2019

32/1000

1280 CCE/100ml



Advantages and disadvantages of qPCR

Culture-based methods: E. coli and 
enterococcus

• Good for recreational water monitoring due 
to only detecting live bacteria. 

qPCR: Enterococcus

• Faster

• Higher sensitivity and specificity

• Microbial Source Tracking is only done via 
qPCR

https://www.google.com/url?sa=i&url=https%3A%2F%2Fonehealthwater.org%2Fwork-overview%2Fmicrobial-source-tracking%2F&psig=AOvVaw3hR450p9NjIzwNL7YFr-b0&ust=1652141142752000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCLi9icKP0fcCFQAAAAAdAAAAABAD


Microbial Source Tracking (MST) – still an indicator

- Understanding fecal sources can be useful 
when determining risk and designing 
mitigation strategies

- Knowing the source can serve as another 
indicator of risk, just as the abundance of 
Enterococcus does

- Human fecal pollution poses more potential 
risk than does bird fecal pollution



Microbial Source Tracking
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Microbial Source Tracking

- Storm pond associated with the rural 
municipality drains to the public beach area 
(red circle)

- All sites on the public beach are impacted 
by human fecal pollution

- Bird fecal pollution is uncommon

- Numerous sites are well above the 
recreational water quality guideline that we 
use in Alberta



Microbial Source Tracking





Fecal pollution sources in Alberta

• Bird fecal contamination 
represents between 55 and 100 
times lower risk to swimmers than 
human fecal pollution 

• How can we weave MST into 
assessment of beach safety for 
recreational activity?



Incorporating MST into beach monitoring

Enterococcus
qPCR Over 1280 cce/100ml Sample passes

no

yes

MST for human
and cattle Human or cattle present? Sample fails

yes

no

Enterococcus
>6400 cce/100ml Sample passes

no

yes

Sample fails



Beyond beach monitoring: answering community questions about 
lakes



Baptiste/Island Lake (BAILS): Dennis 
Irving, Dave Beecroft, Curtis 

Schoepp, Jim Montague. Pigeon 
Lake: Robert Gibbs, Amanda Koot, 
Carson Hvenegaard. Moose Lake: 
Kellie Nichiporik. Swimdrinkfish: 
Jacquie Pallard. Glen Lake: Joe 

Blondia, Dale DeJager, Andy DuPont, 
Cecelia Denton, Evan Fink, Ed 

Gergosian, Rob Karner, Bill Meserve, 
Shelley Walter, Holly Wright. South 
Lake Leelanau: Dan Harkness, Thad 

Popa. North Lake Leelanau: Jeff 
Green, Brian Price, Jim Wysor. 

Walloon Lake: Connor Dennis, Betony 
Braddock, Jac Talcott, John 

Marklewitz, Russel Kittleson, Mary 
Pat Goldich. ALMS: Bradley Peter, 

Caleb Sinn, Robert Xu, Sarah 
Klimchuck, Tina McLean. FWS staff 
and students: Chris Froelich, Daniel 

Clyde. NMC staff and students in the 
Freshwater Studies Program
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