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History

A 1960s Ontario Water Resources Commission began monitoring planktonic algae in
response to public concern due to algal blooms & shoreline fouling by attached algae

A 1976 Ministry of the Environment (MOE) expanded the program to include more locations
& trophic state variables

Purpose

water quality monitoring (as per GLWQA, COA, Clean Water Act, Great Lakes Strategy)
setting water quality targets & monitoring the effectiveness of management actions

monitoring the impacts of nutrient loading & reductions,
invasive species & climate change

provision of long-term, year-round baseline data
identification of emerging stressors

local & regional impact assessment

priority area monitoring

To To T o To To Do
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A intakes monitored at 17 municipal water treatment plants
A raw water samples collected by plant staff

A lab analysis by MOE
A
A

sampled weekly, year-round since 1966-1985
cost-efficient, multi-site, high-frequency sampling

< Belleville
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A phytoplankton

A total phosphorus

A reactive phosphate

A chlorophyll a

A chlorophyll b

A ammonia

A nitrates

A chloride

A silicate

A dissolved Inorganic carbon
A dissolved organic carbon
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Belleville (Bay of Quinte) intake
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Mean annual total phosphorus
(1985-2014)
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2014 weekly TP
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Mean annual total nitrogen
(1985-2014)
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Mean annual chloride
(1985-2014)
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Mean annual chlorophyll a
(1985-2014)
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Mean annual chemistry (2009-2014)

Parameter 2009 2010 2011 2012 2013 2014
DIC (mg/L) 26.4 25.6 26.4 26.8 25.0 26.4
DOC (mg/L) 5.5 5.4 5.4 5.4 5.6 5.4
Cl (mg/L) 14.1 13.7 14.1 16.1 14.3 16.2
Chla (ug/L) 4.6 4.8 3.5 5.4 5.0 5.0
Chlb (ug/L) 0.3 0.4 0.2 0.4 0.4 0.4
NH4 (ug/L) 35.1 38.7 54.5 43.6 32.5 52.7
NO3 (ug/L) 123.9 124.2 134.1 123.7 176.9 186.8
NO2+NO3 (ug/L) 127.9 129.1 140.2 129.3 182.7 191.6
NO2 (ug/L) 4.0 5.3 6.1 5.6 5.9 4.8
TKN (ug/L) 453.7 444 .2 440.8 469.1 379.6 396.0
SRP (ug/L) 3.6 6.1 7.7 4.8 4.5 4.9
TP (ug/L) 22.6 24.8 22.9 23.1 15.1 14.3
Si (mg/L) 1.8 2.1 1.9 1.5 1.8 2.2
TN (ug/L) 581.6 573.3 581.0 598.5 562.3 553.5
TN: TP 25.8 23.1 25.4 25.9 37.3 38.7
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Province’s Al gal Bl oonm

Public can alert the MOECC of a
suspected blue-green algal bloom
by calling the Spills Action Centre

Call initiates the protocol:

Preliminary Field Notification of Collaboration Monitoring Termination
e o o Regulated :
Notification Investigations Results and Monitoring S of Incident
Drinking Water
Facilities

3 .
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Coordinated algal bloom response in ON

Response Protocol

A ensures communication & @ ey | o

Ot Frmenmant Reports of Cyanobacterial

CO I I abo rati O n am O n g th e Vari O u S {Blue-Green Algal) Blooms
stakeholders Lewd Bt Ronon,

Description of Purpose of Reference Guide

The Reference Guide is for use by Operalions Division staff responding to reparts of
blue-green algal biooms, and is to be read in conjunction with Drinking Water
Management Division's Cyanchacteria (Blue-Green Algae) Incident Response —
Program Delivery Communications Frotocol {June 2005). The Guide: provides an
overview of the roles and responsibilities of the Ministry's Operations, Drinking Vater

A M O E r O I e IS t O g ath e r’ aS S e S S & Manegementand Environmaniel Scionces on Sandards Disons, o he Hoal

TABLE OF CONTENTS

provide basic scientific & technical

2.0 Scope..

Tune 2007

Information with which Health Units o et

5.¢ OPERATIONS DIVISION

can assess risks to humans

5.1.2 Preliminary
$.1.3 Field Investigation
$.1.4 Notification of Results

5156 C fon and itari

£.1.6ID5 D ion and Ti ination of Incident.

5.1.7 Issues Management, Communications Plan & Briefing Material ........c...

A Health Unit makes decisions as to e it i

whether notification of the public is

6.0 DRINKING WATER MANAGEMENT DIVISION

required & what actions should be :
taken

o oww

R AR YRR

arts ¢
Cyanplecierial (Rlue Greer Slgalp 15oms Cal iy
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MOECC Role in Responding to Blooms

gather, assess & provide basic scientific &
technical information with which Health
Units can assess risks to humans

following a report of a suspected bloom,
MOE staff collect samples & provide rapid
identification of blue-green algae

testing for common algal toxins is by

A ELISA (screening tool for total
microcystin)

A mass spectrophotometry (individual
toxin variants)
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Algal blooms are increasing in Ontario
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Recurrent blue-green algal blooms have
been reported to the MOECC In recent years

Year No. blue-green blooms
2008 0
2009 1
2010 1
2011 3
2012 2
2013 1
2014 0

If you suspect a blue-green algal bloom call the Spills
Action Centre

1-800-268-6060 e

R
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A  MOECC Fact Sheets

A General Blue-Green Al gae | ud, ott;znl icts t man hea|.th
sheet and safety of drinking water

i\ m -
WHAT ARE BLUE-GREEN ALGAE?

A D ri n ki n g Wate r S h e et Cyanobacteria, commonly called blue-green algae, areFﬂmxr:\'e ysrem
microscopic organisms that have inhabited the earth for over 2 billion
A Health Unit Website and

years. They are bacteria, but have features in common with algae.
Although often blue-green (their scientific name cyanobacteria
comes from the Greek word for blue), they can range in colour from

Contact Information

A SAC contact information
A to report suspected blue-

green algal blooms

olive-green to red. Blue-green algae occur naturally in a wide variety
of environments including ponds, rivers, lakes and streams.

WHAT ARE BLUE-GREEN
ALGAL BLOOMS?

Normally ble-groen algac are not visible
1n the water, but when conditions are

. algal populattons can rapedly
tncrease to form 2 large mass or scum
the water called a bloam. Bloc

WHAT CONDITIONS
FAVOUR ALGAL GROWTH?

Ble-green algae thrive tn areas where the
water 15 shallow, slow moving and warm,
but they may also be present tn dasper,
coolor watar. O
growth of blue-gram algae

of avatlable mutrents such as phospherus
Ontarto water bodses,
phosphorus tends to be the nutrient that

commenly occur durtng ¢

weather of late sunmner and

cantrols how much algas can grow:

whn.ontaro.ca/ mintstry-envirarment

|

|ae, are primitive
earth for over

res in common with
ic nama cyanobacteria
Fange in colour from
Fally in a wide variety
and streams.

ng the growth
and type of blue-groen
algae ts the amount of
avatlable nutrients such as
phasphors and mtrogen.
In Omtario water bodies,

g) Ontario

phasphorus tends ko be the
nutriont that controls hone
much algac cam grow.
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Ont ar 1 -0ird Pldn2

http://www.ontario.ca/environment-and-energy/blue-green-algae

1. Communicate, engage and partner i on actions to address blooms; info on
Ontario.ca, Blue-Green Algae Fact Sheets

Reduce nutrients i to reduce the occurrence of blooms

Protect T e.g., source protection plans & stewardship funding

Science and innovation T expertise & research on blooms

Support i funds to improve & protect ecological health

Legislation and regulatory tools T to protect water quality

Water quality standards and guidelines i for algal toxin microcystin-LR
Monitor T municipal drinking water systems & source waters

Public health T comprehensive protocol in place for responding to blooms
10. Contingency plans 1 for municipal drinking water systems

11. Analytical laboratory services i licensed laboratories test for algal toxins
12. Drinking water system courses i delivered by Walkerton Clean Water Centre

© ©o N o 00 B~ Db
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A Weekly chemistry data are stored in an Access
database

A Belleville data are available from 1985 to 2014 upon
request

A Monthly composite phytoplankton data are stored in an
Access database

A Belleville data are available from 1985 to 2002
A Post-2002 data compilation & QA/QC underway
A 2014 samples currently being counted

Data requests: Michelle.Palmer@ontario.ca

—
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