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Great Lakes Intake Program

History 
Å 1960s Ontario Water Resources Commission began monitoring planktonic algae in 

response to public concern due to algal blooms & shoreline fouling by attached algae

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

Purpose
Å water quality monitoring (as per GLWQA, COA, Clean Water Act, Great Lakes Strategy)

Å setting water quality targets & monitoring the effectiveness of management actions

Source: NASA

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

Å provision of long-term, year-round baseline data 

Å identification of emerging stressors

Å local & regional impact assessment

Å priority area monitoring
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Great Lakes Intake Program

Å intakes monitored at 17 municipal water treatment plants

Å raw water samples collected by plant staff

Å lab analysis by MOE

Å sampled weekly, year-round since 1966-1985

Å cost-efficient, multi-site, high-frequency sampling

Belleville
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Parameters measured

Åphytoplankton

Åtotal phosphorus

Åreactive phosphate

Åchlorophyll a

Åchlorophyll b

Åammonia

Ånitrates

Åchloride

Åsilicate

Ådissolved inorganic carbon

Ådissolved organic carbon
Photographed by Tony Walton
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Belleville (Bay of Quinte) intake

ÅLong-term mean table

Åoffshore 490m 

Å5m deep from surface

Åsampled since pre-1985 

(electronic data since 

1985)
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Mean annual total phosphorus              

(1985-2014)

14 ug/L
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2014 weekly TP

May November

May-Oct mean = 15ug/L
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Mean annual soluble reactive phosphorus              

(1985-2014)

5 ug/L
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Mean annual total nitrogen                          

(1985-2014)

554 ug/L
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Mean annual chloride                                 

(1985-2014)

16 mg/L
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Mean annual chlorophyll a

(1985-2014)

5 ug/L
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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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2013 Phytoplankton
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2013 Cyanobacteria

Microcystis

Anabaena

Chroococcus
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Province’s Algal Bloom Response Protocol

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

Call initiates the protocol:

Collaboration 

and Monitoring

Termination 

of Incident

Monitoring 

Regulated 

Drinking Water 

Facilities

Notification of 

Results

Field 

Investigations

Preliminary 

Notification

TRIGGERED BY:  REPORT OF ALGAL BLOOM

SAC 

¶ after-hours intake of report of algal bloom 

ǒ determine need for ERP call-out

¶ forward the information to the appropriate District Office (OPS).

District Office 

ǒ intake reports of algal bloom

ǒ assess information and decide if blue-green algae is, or may be present 

¶ if blue-green present, undertake preliminary notification of local Health Unit,

and local SDWB Supervisor 

Health Unit

¶ responsible for decision on public notification

SDWB

¶ preliminary notification of regulated facilities in area
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Coordinated algal bloom response in ON

Response Protocol

Å ensures communication & 
collaboration among the various 
stakeholders

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

Å Health Unit makes decisions as to 
whether notification of the public is 
required & what actions should be 
taken
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MOECC Role in Responding to Blooms

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

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

Å testing for common algal toxins is by

Å ELISA (screening tool for total 
microcystin) 

Å mass spectrophotometry (individual 
toxin variants)
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Algal blooms are increasing in Ontario
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Bay of Quinte algal blooms

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

1-800-268-6060

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



Bloom Reference Material for Public

Å MOECC Fact Sheets

Å General Blue-Green Algae 

sheet

Å Drinking Water Sheet

Å Health Unit Website and 

Contact Information

Å SAC contact information 

Å to report suspected blue-

green algal blooms
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Ontario’s 12-Point Plan
http://www.ontario.ca/environment-and-energy/blue-green-algae

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

2. Reduce nutrients ïto reduce the occurrence of blooms

3. Protect ïe.g., source protection plans & stewardship funding

4. Science and innovation ïexpertise & research on blooms

5. Support ïfunds to improve & protect ecological health

6. Legislation and regulatory tools ïto protect water quality

7. Water quality standards and guidelines ïfor algal toxin microcystin-LR

8. Monitor ïmunicipal drinking water systems & source waters

9. Public health ïcomprehensive protocol in place for responding to blooms

10. Contingency plans ïfor municipal drinking water systems

11. Analytical laboratory services ïlicensed laboratories test for algal toxins

12. Drinking water system coursesïdelivered by Walkerton Clean Water Centre
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GLIP data management

Data requests: Michelle.Palmer@ontario.ca

ÅWeekly chemistry data are stored in an Access 
database 

ÅBelleville data are available from 1985 to 2014 upon 
request

ÅMonthly composite phytoplankton data are stored in an 
Access database

ÅBelleville data are available from 1985 to 2002

ÅPost-2002 data compilation & QA/QC underway

Å2014 samples currently being counted
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