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Algal Blooms in Manitoba

« Algal blooms are commonly reported from lakes,
rivers, reservoirs and dugouts throughout the province

* Algal toxins have been found in e
Manitoba water supplies — 1951 to present *v*"}-..._\sm, 3

-
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* Responsible for pet and livestock deaths
* Most algal blooms reported in southern Manitoba

« Highest microcystin-LR of 600 ug/L — 30 times the
proposed recreational guideline of 20 ug/L and 400
times the drinking water guideline of 1.5 ug/L.
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Algal Blooms in Manitoba

« Work in the 1990s on algal blooms and associated
toxins in 158 waterbodies including dugouts,

municipal water supplies and recreational water
bodies (Jones et al. 1998)

* Routine monitoring since 1990s




Algal Blooms in Lake
Winnipeg

 In late 1990s/early 2000s, noted an
Increase in the frequency and
severity of algal blooms in Lake
winnipeg

« Large algal bloom covered 10,000
km? of north basin in 2005

 Algal toxins

« Degraded aquatic habitat - low
dissolved oxygen

* Drinking water problems
odour

* Clog fishing nets
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From CBC web site




Manitoba’s Algae Monitoring Program

« Adverse health effects from exposure to
cyanobacteria and their toxins in recreational water
IS a growing concern

« The three routes of exposure include direct contact,
accidental swallowing, and inhalation

« Goal: Provide timely information to the public

regarding the risk of exposure to cyanobacteria and
their toxins




Algal Bloom Sampling Program

« Sampling components:

— Routine sampling —samples collected at set
frequency

— Sampling when blooms are observed
during monitoring for Escherichia col
* More than 60 beaches sampled
across the province
— Response to notification from
regional staff, public, etc.
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Algae Sampling Methods

 When algal blooms are observed, samples collected:
— Analysis of microcystin-LR (ELISA method)
— Density of cyanobacteria —

« Contracted laboratory — provides results in about 24
hours for a premium charge




Recreational Water Quality Objectives

* In 2008, began to use draft Canadian recreational
water quality objectives for microcystin-LR and
cyanobacteria cell count to inform beach posting
policy

« In 2011, draft Canadian recreational water quality
objectives for microcystin-LR and cyanobacteria cell
count were incorporated into the Manitoba Water
Quality Standards, Objectives and Guidelines —
enshrined into legislation on November 28, 2011

Algae Water Quality Objectives
Microcystin-LR 20 ug/L
Cyanobacteria cell count 100,000 cells per mL
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Beach Posting Policy — Level One —
Algae Advisory

ALGAE
* First Level Advisory ADVISORY
Cyanobacteria cell count > f::hiwg':;ez‘té“%u{“m"'
100,000 cells per mL
« Decision to post is with

» avoid swimming or other contact with
the water

bl i s

» do not drink the water (boiling or

M ed | Cal Offl cer Of H ealth on : chiorination will not make the water safe)
recommendation of 4| " e Water along the shoreiine, as this

could be fatal to animals

» do not eat fish from this lake that appear
unhealthy

Manitoba Conservation and
Water Steward S h I p Blue-green algae, which can cause iliness
. . such as diarrhea, stomach cramps, eye
« Sign remains posted for the T o foundin e
recreational season Manitoba &%




Algae Toxins

« Second Level Advisory
Microcystin — LR > 20 ug/L

« Decision to post is with
Medical Officer of Health on
recommendation of
Manitoba Conservation and
Water Stewardship

« Sign remains posted until
concentration returns to
below 20 ug/L

Beach Posting Policy — Level Two —

By Order of the
Medical Officer of Health

&

DRINKING, SWIMMING OR

OTHER CONTACT WITH
THIS WATER IS NOT
RECOMMENDED

TOXIC ALGAE HAS BEEN
REPORTED AT THIS LOCATION

Manitoba Public Health Act Manitoba
RS M 1887, c. P210 Health

FOR FURTHER INFORMATION:

Maonday to Friday, 8:30 to 4:30:
After Hours:

DATE:

Megdical Officer of Health

204-945-0183




Public Notification

« Signage at
beaches
« Web site posting

e« Www.manitoba.ca/
beaches

« Weekly news
release — Friday —
with beach
conditions during
recreational
season

1 Water Stewardship | Provin - Windows lnterEExplorer
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Algae advisory signs let swimmers know that blue-green algae or cyancbacteria have been observed this
seaszon. Iflarge amounts of green scum are vigible in the water it iz advisable to take the following precautions:

* Awoid swimming or other contact with the water.

* Do not drink the water (boiling or chlorination wil not make the water zafe).

* Prevent pets or livestock from drinking the water along the shereline, as this could be fatal te animals.
* Do not eat fish that appear unhealthy.

Algae toxin signs let swimmers know that blue-green algae or cyancbacteria toxins have been obzerved at this
beach and that drinking, swimming or other contact with the water is not recommended.

Advisory Signs are Posted at the Following Beaches

Beaches Advisory Sign
Falcon Lak Algae
alcon Lake Advisory

Lake Winnipeg

Matlock Beach .
Advisary

Lake YWinnipeg
Advisary

Patricia Beach

Lake WWinnipeg

Sandy Hook Beach Ad\fisnr},-'

& Internet | Protected Mode: Ot



http://www.manitoba.ca/beaches
http://www.manitoba.ca/beaches

Follow up and Public Education

 Re-sampling for level one and level two algae

advisories

Contact with responsible authority (municipality,
provincial park staff, etc.), regional staff, Medical
Officer of Health

associations, concerned
citizens, etc. on awareness,
causes of algal blooms,
action to reduce nutrient
loading
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Changes in Algal Biomass and

Composition
Aug - Sept 1969 Aug 1994 Aug - Sept 1999
(1737 mg/m?) (4160 mg/m?) (6396 mg/m?)
Bacillariophyte
® Chlorophyte
Chrysophyte
®m Cryptophyte

Aug - Sept 2000

m Cyanophyte

July — Aug 2003 July — Aug 2007 "o

(9063 mg/m?3)
(8363 mg/m?3) (8247 mg/m®) Euglenophyte

. - ‘ - o

Watson et al. 2011 — State of Lake Winnipeg Chapter 9.1




Paleolimnological Evidence

« Paleolimnological work by Dr. Peter Leavitt, Canada

Research Chair from the University of Regina

Used paleolimnological techniques to reconstruct
historical changes in nutrient influx, algal production, and
phytoplankton composition (1800s to present)

Patterns, causes and consequences of
_water quality degradation in Lake Winnipeg

Quantified the magnitude and

timing of cultural eutrophication to =
establish benchmarks for - Cummingt, A, St Arandh and B Engetions
Improving water quality -

1University of Regina, Regina, SK, Canada
2Queen’s University, Kingston, ON, Canada
3Phyc;c:)Tech Inc., Saint Joseph, Mi, USA
4science Museum of Minnesota; St. Croix, MN, USA

—~—— —— ——
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Study Conclusions

¢ Water q u aI ity d eg rad ed m ai n Iy by Water quality degradation during the 20" century is

explained best by changes in livestock and crop production.

changes in crop and animal production | = e
« Historically Lake Winnipeg was O

moderately productive (15 — 20 ug/L P) |-«
« Algal abundance increased 300 - 500 |: = ﬂ H I

% since 1900, but nitrogen fixing o M

cyanobacteria increased about 1000 % (

since 1990

 Nutrients must be reduced by about 50 |
% to eliminate major blooms

« At "tipping point” and danger of moving
to a toxic algae dominated system.

L
A
C
ether

Winnipeg much worse




utrients are Contributed Across a Large,
Multi-jurisdictional Watershed

Manitoba receives water from several upstream

jurisdictions
1 million square
kilometre watershed

Four provinces and four
US states

Need for Interprovincial
and international
cooperation

%
.L-._,.s!r




Nutrients are Increasing
« 30 years of monitoring water

guality indicated that
concentrations of nutrients are
Increasing in many rivers and
streams across the province
(Jones and Armstrong 2001,
WQ Trends) .

247 Routine Water Quality
; Monitoring Sites

As much as 200 % in some
rivers and streams

50 0 50 100
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Nutrient Loads to Lake Winnipeg

(1994 to 2007)

60
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Per cent Contribution
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@ Nitrogen
B Phosphorus

usS Sask/Alberta Ontario Manitoba

Bourne et al. 2002, Armstrong and McCullough 2011



Many Sources of Nutrients

« Many, small sources of nutrients
* Nutrients contributed by:

— Municipal and industrial
wastewater systems

— Runoff from land — agricultural,
golf courses, park lands

— Atmospheric deposition

— Release from soils and vegetation,
and leaching from rocks

 Activities on the landscape are accelerating nutrient runoff
to waterways — wetland drainage, removal of riparian
buffers




« 2003: Lake Winnipeg Action
Plan: A commitment to reduce
nitrogen and phosphorus loads
to Lake Winnipeg by 10 %.

« 2011: Commitments to reduce
phosphorus concentrations In
the lake by 50 %

1 ‘EE‘,!.!H%E
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Lake Winnipeg Stewardship Board

Lake Winnipeg Stewardship Board

« 2003: Established a Lake

INNI ' Redlucing Nutrient Loading to
Wmnlpeg S.tewa_rd:.shlp B(_)ard g Do eding
to assist in identifying actions Our Collective Responsibilty and

Commitment to Action

to achieve the commitments in
the Lake Winnipeg Action Plan

« Stakeholders including First
Nations communities, fishers,
farmers, industry, municipal
governments, non-government
organizations, researchers

« 135 recommendations in 38 'A

alreas Raport 1o the Minister of Watar Stawardehip - Decamber 2000

M. . ——




Action Underway to Reduce Nutrients
« Legislation:

— nutrient standards for municipal and industrial
wastewater dischargers

— limits on the application of nutrients to land
(manure, inorganic fertilizer, cosmetic phosphorus
fertilizer, wastewater sludge)

— phosphorus in detergents
— onsite wastewater management

— Save Lake Winnipeg Act — wetlands, agricultural
activities, wastewater treatment plant upgrades

* Incentives:
— Riparian tax credits
— Wetland restoration incentive program



Action Underway to Reduce Nutrients
« Education: | .

— Soll testing and nutrient management
planning for producers

— Lake Friendly Products Campaign
www.lakefriendly.ca

— Water Quality Handbook
— Lake Winnipeg curriculum for Manitoba students
* Research:

— Grants and support to
research programs

— Watershed Research Chair .
— In-house work on Lake Winnipeg®



http://www.lakefriendly.ca/

« Manitoba Water Stewardship
and Environment Canada
lead the preparation of a
status report on information
collected on Lake Winnipeg
between 1999 and 2007 —
published in July 2011

« Describes physical, chemical
and biological conditions in
Lake Winnipeg

e Wwww.manitoba.ca/lakewinnipeq



http://www.manitoba.ca/lakewinnipeg

Engaging Other Governments

* International Governments

— E.g. Work through the International Red River Board (International
Joint Commission) to develop a nutrient management strategy for
the Red River.

* Federal Government

— Announced the Action Plan for Clean Water - included $18 million for
Lake Winnipeg over five years

— Canada-Manitoba Memorandum of Understanding on Lake
Winnipeg

* Provincial Governments
— Prairie Provinces Water Board and nutrient objective development

 Local Governments

— Watershed Planning, South Basin Mayors and Reeves and Lake
Friendly Products Campaign



« Continue work with upstream
jurisdictions and Manitobans to
reverse the increasing
concentrations of nitrogen and
phosphorus in waterways across
Manitoba including Lake Winnipeg

« Develop long-term ecologically
relevant nutrient objectives for Lake
Winnipeg and other waterbodies
throughout Manitoba
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Contact Information

Water Quality Management Section
Manitoba Conservation and Water Stewardship
204-945-0002

Sharon.Gurney@agov.mb.ca or
Nicole.Armstrong@qov.mb.ca

www.manitoba.ca/lakewinnipeq



mailto:Sharon.Gurney@gov.mb.ca
mailto:Nicole.armstrong@gov.mb.ca
http://www.manitoba.ca/lakewinnipeg

