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BAY AREA RESTORATION COUNCIL

The Bay Area Restoration Council (BARC) is a confederation of community
stakeholders devoted to revitalizing Hamilton Harbour and its watershed. Founded in
1991 as a successor to the stakeholders group of the Hamilton Harbour Remedial
Action Plan (RAP), BARC is composed of both organizations and private citizens.1 Its
mandate is to promote, monitor, and assess the implementation of the Hamilton
Harbour RAP and to ensure the protection and appreciation of the ecosystem of the
harbour watershed.

BARC promotes and develops informative and educational programs to heighten public
awareness, and provides advice to relevant government bodies in support of
environmental protection and restoration efforts for the harbour watershed. BARC
coordinates its activities in cooperation with other organizations that have
complementary objectives.

Bay Area Restoration Council
Room B130F, Life Sciences Building

McMaster University, 1280 Main Street West
Hamilton, Ontario  L8S 4K1

Phone: 905-527-7111
Fax: 905-522-6066

barc@hamiltonharbour.ca

www.hamiltonharbour.ca

                                           
1 Please refer to Appendix A for a list of organizational members.

mailto:barc@hamiltonharbour.ca
http://www.hamiltonharbour.ca/
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PREFACE

The Bay Area Restoration Council has produced the Toward Safe Harbours report
annually since 1994. The large number of projects stemming from the 1992 release of
the Hamilton Harbour RAP Stage 2 Report were assessed and highlighted. The most
recent 4-page report entitled “Toward Safe Harbours 2002 Report Card” graded the
progress being made in reaching the RAP goals. The Report Card and previous reports
can be viewed at www.hamiltonharbour.ca.

INTRODUCTION

The previous Toward Safe Harbours reports have documented and highlighted the
progress or lack of progress made to date. At the halfway point, the goal of restoring
Hamilton Harbour by 2015 is now within the community’s reach. We will shift our focus
from how far we have come, to how far we have left to go. The primary question we will
ask is: what evidence do we need to present to the International Joint Commission in
order to be delisted as an Area of Concern?

The next three annual reports will examine the research and monitoring activities in the
harbour and its watershed, and assess what needs to be done. In 2004 the report will
focus on fish and wildlife objectives. The 2005 report will focus on the topic of water
quality, while the 2006 report will centre its attention on toxic substances and sediment
remediation.

Audience

The intended audiences of this report are:
1. The stakeholders conducting the research and monitoring activities in Hamilton

Harbour and its watershed
2. Bay Area Implementation Team members

The intended audiences for the 2004, 2005, and 2006 reports are:
1. The stakeholders conducting the research and monitoring activities in Hamilton

Harbour and its watershed
2. Bay Area Implementation Team members
3. Politicians and funding partners
4. The general public
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BACKGROUND

Hamilton Harbour

Hamilton Harbour (also known as Burlington Bay) is one of the largest and busiest
commercial ports in the Great Lakes.  The harbour is a significant natural feature of the
western tip of Lake Ontario.  It is the largest naturally protected harbour on western
Lake Ontario and is separated from the Great Lake by a sandbar, with the Burlington
Ship Canal as the only point of access.  Some 46 percent of the harbour’s 45 kilometre
shoreline is given to industrial uses, 10 percent is residential, and the remaining 44
percent is private, institutional, or public open space.  Its watershed is approximately
500 square kilometres and is fed by the Grindstone, Spencer, and Red Hill creeks.  The
cities of Hamilton and Burlington (with a combined population of nearly 650,000) are
located within the harbour’s watershed.

Major harbour concerns include point and non-point source pollution, contaminated
sediments, combined sewer overflows, loss of shoreline access, discharges from the
wastewater treatment plants, and degradation or loss of fish and wildlife habitat.  These
conditions greatly affect the environmental health of the watershed, and must be
addressed if we are to achieve our long term goal of restoring and protecting the
Hamilton Harbour ecosystem.

Hamilton Harbour Remedial Action Plan

In the 1980s, Hamilton Harbour was identified as an “Area of Concern” by the provincial
and federal governments.  Industrial activity and residential sewage had polluted the
water and the bottom sediments and most of the marshes were filled in – as a result the
ecosystem was severely degraded.  To address these issues the Hamilton Harbour
Remedial Action Plan (RAP) was developed, which was published in 1992.  The RAP
identifies what types of pollution enter the harbour, how that pollution will be cleaned up,
who is responsible for the clean-up, and measures to prevent pollution from occurring in
the future.  The Hamilton Harbour RAP is based on the stakeholder approach. The
organizations responsible (also referred to as responsible agencies) for implementing
the RAP form the Bay Area Implementation Team (BAIT).  Its members are listed in
Appendix B.
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INTERNATIONAL JOINT COMMISSION LIST/DELIST CRITERIA

International Joint Commission List/Delist Criteria

The list/delist criteria is intended to serve as indicators of use impairment for Great
Lakes Areas of Concern.  The International Joint Commission (IJC) defines impairment
of beneficial use as “a change in the chemical, physical, or biological integrity of the
Great Lakes system sufficient to cause any of the 14 use impairments” which are listed
in Figure A.  “These criteria are intended to establish a consistent set of yard sticks that
can be uniformly applied throughout the Great Lakes basin.  They also help ensure that
the RAP program is properly focused and pragmatic so that it clearly identifies key
actions needed to restore uses.”2

Figure A  -  Beneficial use impairments3

i Restrictions on fish and wildlife consumption
ii Tainting of fish and wildlife flavour
iii Degraded fish and wildlife populations
iv Fish tumours or other deformities
v Bird or animal deformities or reproductive problems
vi Degradation of benthos
vii Restrictions on dredging activities
viii Eutrophication or undesirable algae
ix Restrictions on drinking water consumption or taste and odour problems
x Beach closings
xi Degradation of aesthetics
xii Added cost to agriculture or industry
xiii Degradation of phytoplankton and zooplankton populations
xiv Loss of fish and wildlife habitat

Hamilton Harbour Delisting Objectives

The 14 beneficial use impairments set out by the IJC are common to all Areas of
Concern. The Hamilton Harbour RAP has developed a set of delisting objectives
specific to Hamilton Harbour that correspond to the 14 beneficial use impairments.  The
delisting objectives focus on conditions that can be corrected through local action.
Please refer to Appendix C for the Hamilton Harbour delisting objectives.  The RAP
stakeholders put forward 61 recommendations to help meet the delisting objectives and
identified the responsible agencies (many of them BAIT members).  Appendix D
outlines the various monitoring programs in the harbour and identifies who is doing the
work, the timeline, and how the program relates to delisting objectives.

                                           
2 Commission approves list/delist criteria for Great Lakes Areas of Concern, Vol. 16 Issue 1, March/April
1991, FOCUS On International Joint Commission Activities
3 Great Lakes Water Quality Agreement of 1978 as amended by Protocol Signed November 18, 1987
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FOUR YEAR WORK PLAN

Description

The following is the work plan prepared and implemented by the Monitoring Committee
in order to make an assessment of progress towards delisting.  As noted the focus will
be the status of the research and monitoring currently conducted in the harbour and its
watershed.  This report outlines the themes for the next three Toward Safe Harbours
reports, details the questions the Committee will ask, and describes the methodology
the Committee will use to obtain the necessary information.

Proposed timeline

The work for each report will begin in September of the previous year, with publication
the following April.

2003 report: Work plan

2004 report: Fish and wildlife, progress towards delisting objectives i to v, xiii, xiv

2005 report: Water quality, progress towards delisting objectives viii to xiii

2006 report: Toxic substances and sediment remediation, progress towards delisting
objectives vi, vii, xiii

Key Questions

With the shift in focus from how far we have come to how far we have left to go, the
primary question will be asked: what evidence do we need to present to the IJC to be
delisted in 2015?  To answer that question we need to know what evidence we are
gathering, how we are gathering that evidence, and if there is more that we need to be
doing in order to delist as an Area of Concern.  In preparing the 2004, 2005, and 2006
Toward Safe Harbours reports the Committee will seek answers to the following
questions.

1. What is the current status of meeting the delisting objective?
2. What monitoring is being done?
3. What additional monitoring is required?
4. What are the trends?
5. How do we know when we have met the criteria?
6. What data (and how much) do we need for delisting?
7. What are the obstacles to success in meeting the delisting criteria?
8. What are the successes?
9. Are we going to meet the target?
10. How fast are we getting there?
11. What else needs to be looked at?
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Methodology

In order to gather the information for each report, the Monitoring Committee will:

1. Review the monitoring report produced by the RAP Office – if available.

2. Request a meeting with each stakeholder conducting the research / monitoring
activities.

3. Where appropriate, request that a presentation on a particular stakeholder’s work be
made to the Committee.

4. Analyze the information gathered and write the report

Sample Table of Contents

1.0 Background

2.0 Delisting Objectives: an explanation of each criteria and its importance to
the clean up of the harbour

3.0 Methodology

4.0 Delisting Objective (i)

4.1 Description of objective
4.2 How do we know when we have met the delisting objective?
4.3 Monitoring Information Available
4.4 Successes
4.5 Current Status and Trends
4.6 Additional Monitoring Required
4.7 Timeline for Meeting the Delisting Objective

5.0 Delisting Objective (ii) (as above – new section for each objective to be
assessed that year)

6.0 Conclusion / Summary
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APPENDIX A: BAY AREA RESTORATION COUNCIL ORGANIZATIONAL MEMBERS - 2002

The following organizations have representation on the Bay Area Restoration Council:

Acres & Associates Environmental
Aldershot Community Council
American Water Services Canada Corp.
Association Sportsman Club
Best Boys Landscaping Ltd.
Burlington Sailing & Boating Club
Burlington Sustainable Development
Committee
Canadian Environmental Law Assoc.
Canadian Industrial Advisors Inc.
CANEW
Centennial Parkway Ratepayers
Citizens for a Sustainable Community
City of Burlington
City of Hamilton
Clean Air Hamilton
Columbian Chemicals Canada Ltd.
Community Services Design
Conservation Halton
Conserver Society - Burlington Chapter
Conserver Society of Hamilton & District
Dofasco Inc.
Durand Neighbourhood Association
Earth Day Hamilton
Environmental Committee of Ainsle Wood
Evan, Philp
F. J. Pearce - Consultant
Fish & Wildlife Habitat Restoration Project
Friends of Buffalo River
Friends of Red Hill Valley
Greensville Against Serious Pollution
(GASP)
Green Venture
HH Environmental Inc.
Hamilton & District Labour Council

Hamilton Bay Sailing Club
Hamilton Beach Preservation Committee
Hamilton Conservation Authority
Hamilton-Halton Home Builders’ Assoc.
Hamilton-Halton Watershed Stewardship
Hamilton Harbour Remedial Action Plan
Hamilton Naturalists' Club
Hamilton Port Authority
Hamilton Waterfront Trust
Hamilton-Wentworth District School Board
Headwater Environmental Services Corp.
Iroquoia Bruce Trail Association
LaSalle Park Marina Association
Leander Boat Club
Macassa Bay Yacht Club
McKeil Marine Ltd.
McMaster University
MSU Environment Committee
Ontario Federation of Agriculture
Ontario Sailing Association
OPIRG McMaster
Ray Rivers Consulting
Region of Halton
Royal Botanical Gardens
Stelco, Hamilton
Township of Puslinch
United Nations Association – Hamilton
USWA Local 1005
Valley City Manufacturing
VanHoeve Farm
VFT Inc.
Visionscapes Landscape Architects
Watershed Action Toward Environmental
Responsibility (WATER)

 and individual members
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APPENDIX B:   BAY AREA IMPLEMENTATION TEAM MEMBERS

Bay Area Restoration Council
City of Burlington
City of Hamilton
Conservation Halton
Dofasco Inc.
Environment Canada
Fisheries and Oceans Canada
Hamilton Conservation Authority
Hamilton Harbour Remedial Action Plan
Hamilton Port Authority
Hamilton Waterfront Trust
McMaster University
Ontario Ministry of the Environment
Ontario Ministry of Natural Resources (invited)
Regional Municipality of Halton
Royal Botanical Gardens
Stelco, Hamilton
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APPENDIX C:   HAMILTON HARBOUR DELISTING OBJECTIVES

Source: Hamilton Harbour Remedial Action Plan – Draft for public comment Stage 2
Update, Figure V.a Updated Delisting Objectives, Chapter V
pages 3 -10, September 2002



RAP Stage 2 Update  DRAFT for Public Comment September 2002 
 
Figure V.a Updated Delisting Objectives 

NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
  

(i) 

 
 
Restriction on fish and wildlife consumption. 

 
 
 
That there be no restrictions on consumption of fish and wildlife from the Harbour 
attributable to local sources. 
 

 
 

(ii) 

 
 
Tainting of fish and wildlife flavour. 
 

 
When survey results confirm no tainting of fish or wildlife flavour. 
 

 
 

(iii) 

 
 

Degraded fish and wildlife populations. 
 
1. That the fish community has the following structure: 
 

a. Shift from a fish community indicative of eutrophic environments, such as 
white perch, alewife, bullheads, and carp to a self sustaining community 
more representative of a mesotrophic environment, containing pike, bass, 
yellow perch, and sunfish. 

 
b. Attain a littoral fish biomass of 200 - 250 kg/ha. 

 
c. Increase the species richness from 4 species to 6-7 species per transect. 

 
d. Increase the native species biomass from 37% to 80-90% of the total 

biomass. 
 

e. Reduce the spatial variability in fish biomass within the Harbour. 
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  Chapter V, Page  3 



RAP Stage 2 Update  DRAFT for Public Comment September 2002 
 

NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
(iii) 

cont’d. 

f. Proposed nearshore fish community of Hamilton Harbour: 
 
 Category Littoral Biomass (kg/ha) 
 
 Piscivores  (pike, bass)  40 - 60 
 Specialists (Insectivores like pumpkinseeds and yellow perch) 70 - 100 
 Generalists (Omnivores like carp and brown bullheads)  30 - 90 
  

The percent of fisheries biomass allocated to the three trophic groups was based 
on the effects of improved water quality in the Bay of Quinte and Severn Sound.  
The littoral fish biomass of 200-250 kg/ha was based on electrofishing data 
collected from Hamilton Harbour, Bay of Quinte and Severn Sound in 1990. 

 
g. Attain an Index of Biotic Integrity (IBI) of 55-60 for Hamilton Harbour 

 
2. Colonial waterbirds: 
 
 The overall objective is to have a self sustaining mixed community of colonial 

waterbirds generally with an increase of the rarer species and a reduction in the 
number of ring-billed gulls which currently nest in the Harbour.  These  figures are 
subject to revision once these general levels have been reached.  Management of 
colonial waterbirds is experimental and achieving specific populations of particular 
species is highly speculative. 

 
 Suggested Interim Targets Number of Pairs 
 
 Ring-billed gulls (Larus delawarensis) 5,000 
 Common terns (Sterna hirundo) > 600 
 Herring gulls (Larus argentatus) 350 
 Caspian terns (Sterna caspi) > 200 
 Double-crested cormorants  (Phalacrocorax auritus) 200 
 Black-crowned night herons  (Nycticorax nycticorax) 200 
 
3. Other wildlife including waterfowl: 
 
 No target will be suggested for other species of birds or animals, but a target for 

habitat has been suggested which will enhance wildlife populations generally.  In 
addition, management of some species may be necessary as a result of habitat 
enhancement. 

 
That fish and wildlife bioassays confirm no significant toxicity from water column 
or sediment contaminants. 
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NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
 

(iv) 

 
 
Fish tumours or other deformities. 
 
When incidence rates of fish tumours or other deformities do not exceed rates at 
unimpacted control sites that are locally relevant and when survey data confirm the 
absence of neoplastic or preneoplastic liver tumours in bullheads or suckers. 
 

 
 

(v) 

 
 
Bird or animal deformities or reproductive problems. 
 
When the incidence rates of deformities or reproductive problems in sentinel wildlife 
species do not exceed background levels in control populations. 
 

 
 

(vi) 

 
 
Degradation of benthos. 
 
Using the BEAST (BEnthic Assessment of SedimenT) Methodology: 
 
1. Littoral Zone (depth < upper limit of maximum extent of anoxic conditions) 
 

• Benthic community structure (BCS) not different from that of appropriate 
reference sites in the Great Lakes (i.e., Hamilton Harbour sites determined 
as “equivalent to reference conditions” by BEAST methodology) and BCS 
not correlated to sediment contaminant levels among sites. 

• Absence of acute or chronic sediment toxicity attributable to contaminants 
in sediments. 

 
2. Profundal Zone (depth > upper limit of maximum extent of anoxic conditions) 
 

• BCS not correlated to sediment contaminant levels among sites. 
• Absence of acute or chronic sediment toxicity attributable to contaminants 

in sediments. 

D
R

AF
T 

 
  Chapter V, Page  5 
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NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
 

(vii) 

 
 
Restrictions on dredging activities. 
 
When contaminants in sediments do not exceed biological and chemical standards, 
criteria, or guidelines such that there are no restrictions on disposal activities 
associated with navigational dredging. 
 

 
 

(viii) 

 
 
Eutrophication or undesirable algae. 
 
That there are no persistent adverse water quality conditions for each of the 
components attributable to cultural eutrophication.  The following net loading targets 
provide the specific objectives. 
 
Eutrophication goals and anticipated conditions in Hamilton Harbour, Cootes 
Paradise, and the Grindstone Creek area: 
 
TABLE 1:  Net Loading Targets (Kg/d)  
 

 Phosphorous Ammonia Suspended 
Solids 

 Initial Final Initial Final Initial Final 
Woodward WWTP 140 60 2270 530 3750 900 
Skyway WWTP 30 12 470 115 500 200 
King WWTP (Dundas) 5  22  28  
Main WWTP 
(Waterdown) 

1  5  5  

CSOs 70 5 160 20 1400 200 
Streams * 90 65     
Industry (combined)   400 270   
Stelco     4000 1500 
Dofasco     3500 1500 

 
*  Stream loadings are extremely variable from year-to-year.  The percentage of 

reduction is based on the estimated effect of best management practice. 
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NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
(viii) 

cont’d. 

 
TABLE 2:  Environmental Conditions 
 

 Hamilton Harbour Cootes 
Paradise 

Grindstone 
Creek Area Beaches 

 Initial 
Goals 

Final 
Goals 

Initial 
Goals 

Initial 
Goals 

Initial 
Goals 

Phosphorus 
concentration (ug/L) 34 17 60 - 70 60 - 70  

Un-ionized Ammonia 
conc. (mg/L) < 0.02 < 0.02 < 0.02 < 0.02  

Chlorophyll a conc. 
(ug/L) 15-20 5-10 20 20  

Secchi Disk Trans. (m) 2 3 1.5 1 1.2 

Min. DO con. (ppm) > 1 > 4 > 5 > 5  

Submergent/emergent 
aquatic plant area (ha) 105 170 240 50  

Suspended solids (ppm)   25 25  

Bacteria (E. coli 
organisms/100 ml 
water) 

    < 100 
 

 
(viii) 

cont’d. 

 
TABLE 3:  Criteria for Determining Compliance with RAP Goals 
 

GOAL COMPLIANCE FORMULA 
Compliance with environmental conditions 
with respect to Phosphorus, Secchi depth 
and chlorophyll a 

13 out of 13 samples analysed weekly* at 
the centre station from June to August are 
at or better than the targeted level. 

Compliance with environmental conditions 
with respect to unionized ammonia 

Weekly samples from March to June at the 
centre station are not to exceed 0.02. 

Compliance with environmental conditions 
with respect to dissolved oxygen 

Weekly samples at 1 metre from bottom at 
centre station, from July to September are 
at or better than the targeted level. 

Compliance with environmental conditions 
with respect to E. coli 

Daily samples meet target on every day 
that is 48 hours after a rain event. 

 
 *  Although weekly sampling is recommended at only one location, there will be 

periodic sampling of a large number of locations harbour-wide to confirm 
representativeness of the centre station. 
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RAP Stage 2 Update  DRAFT for Public Comment September 2002 
 

NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
 

(ix) 

 
 
Restrictions on drinking water consumption or taste and odour problems. 
 
 
That Hamilton Harbour water outflow to Lake Ontario not give rise to water quality 
restrictions on the water intakes for Hamilton and Halton. 
 

 
 

(x) 

 
 
Beach closings.  (Water contact sports.) 
 
1. That Hamilton Harbour effluent to Lake Ontario not give rise to conditions 

which would cause restrictions on open Lake water contact sports. 
2. That water quality conditions in the west-end and in the north-half of the 

Harbour, be such as to permit opening of beaches and which would cause no 
significant restriction on water contact sports. 

 
 
 

(xi) 

 
 
Degradation of aesthetics. 
 
When the waters are free of any substance which produces a persistent objectionable 
deposit, unnatural colour or turbidity, or unnatural odour (e.g. oil slick, surface scum, 
algae). 
 

 
 

(xii) 

 
 
Added cost to agriculture or industry. 
 
 
When there are no significant additional costs required to treat water prior to use for 
industrial purposes (i.e. intended for commercial or industrial applications and non-
contact food processing).  Cost associated with zebra mussels or other invasive 
organisms are excepted.  An added cost related to withdrawal of water from the 
Harbour to agriculture is not appropriate as this is not a use directly applicable to 
Hamilton Harbour. 
 

D
R

AF
T 

 
  Chapter V, Page  8 



RAP Stage 2 Update  DRAFT for Public Comment September 2002 
 
 

NO. BENEFICIAL USE IMPAIRMENTS AND 
HAMILTON HARBOUR DELISTING OBJECTIVES 

 
 

(xiii) 

 
 
Degradation of phytoplankton and zooplankton populations. 
 
When phytoplankton and zooplankton community structure does not significantly 
diverge from unimpacted control sites of comparable physical and chemical 
characteristics.  Further in the absence of community structure data, this use will be 
considered restored when phytoplankton and zooplankton bioassays confirm no 
significant toxicity in ambient waters. 
 
 

 
 

(xiv) 

 
 
Loss of fish and wildlife habitat. 
 
1. Provide 500 ha of emergent and submergent aquatic plants in Hamilton Harbour, 

Cootes Paradise, Grindstone Creek delta, and Grindstone Creek marshes in 
accordance with the Fish and Wildlife Habitat Restoration Project (360 ha 
FWHRP sites + 140 ha littoral zone). 

2. Provide 15 km of littoral shore. 
3. Provide 300 ha of wildlife habitat. 
4. Provide 3 ha of colonial nesting bird habitat. 
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APPENDIX D:  LISTING OF MONITORING PROGRAMS SPECIFIC TO DELISTING
             OBJECTIVES

Source: Hamilton Harbour Remedial Action Plan – Draft for public comment Stage 2
Update, September 2002

The following is a merged table of Figures V.b Monitoring Program for Hamilton Harbour Delisting
Objectives and chapter VIII Research and Monitoring Plan from the RAP Stage 2 Update.

Please note:
• Programs highlighted are from the original Figure Vb
• Where programs were listed more than once, two or more delisting objectives were identified in

Figure VIII.
• Programs in Figure VIII that did not reference a delisting objective were not added to the table.

Compiled by Rosemary Van Oostrom, December 2002
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APPENDIX D: LISTING OF MONITORING PROGRAMS SPECIFIC TO
DELISTING OBJECTIVES

DELISTING
OBJECTIVE

MONITORING PROGRAM TIMING

OMOE and OMNR – Guide to Eating Ontario Sport Fish 2003 (biennially)i Restriction on
fish and
wildlife
consumption

DFO – Contaminant Trend Monitoring 2001 – 2002 then
repeated triennially

ii Tainting of fish
and wildlife
flavour

DFO – Submitting fish to Fish Inspection Agency 2003

iii Degraded fish
and wildlife
populations

DFO – Hamilton Harbour Fish Community Survey 2002 (triennially)

EC - CWS Colonial Waterbirds Count - size and
reproductive success of breeding populations

Annual – Biennial Basis

RBG Cootes Paradise Fishway
Water data
• water level, temp, flow direction, speed, DO

Individual captured fish data
• date, species, length, weight, age, selective PIT

tagging

Daily since 1997 from
early March to October
( viii)

RBG – Cootes Paradise and Grindstone Creek
Fish community characteristics
• kg/transect, native species YOY, carp, carp YOY,

%exotics, % piscivore, general health

3 times/year
(spring/summer/ fall)
annually since 1994

RBG – Cootes Paradise and Grindstone Creek
• Wildlife community with emphasis on waterbirds,

amphibians, turtles (population dynamics)

Annual since 1994
Waterfowl totals 1998
only

RBG – Cootes Paradise, Grindstone Creek, Lower
Spencer and Ancaster Creek
• Fish spawning

Annual since 1999
(staffing levels permitting)

RBG – Chedoke Creek
• Fish community, water quality, sediment accumulation

Annual since 1998

RBG – Grindstone Creek Floodplain Marshes
• Fish + aquatic macrophyte community, limited water

quality parameters (eg. DO, temp)

Annual since 1996
(viii, xiv)

RBG Long Pond
• Fish Populations, Aquatic Plants

Annually since 1999

RBG – All Properties
General Surveys
• terrestrial birds (augmented w/ banding and nesting

box studies), butterflies/other insects, benthic
invertebrates, terrestrial mammals, aquatic mammals
(esp. muskrat, beaver), terrestrial plants

Periodic, ongoing surveys
(staffing levels permitting)
augmented with
incidental sightings since
1977
(vii, xiv)

iv Fish tumours
or other
deformities

DFO – Tumour Survey 2006
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EC (CWS) – Herring Gull and Turtle Research Ongoing
RBG – Research Ongoing

v Bird or animal
deformities or
reproductive
problems

McMaster University – Research Ongoing

vi Degradation
of benthos

EC – BEAST Study 2000 – 2005

EC – Contaminated Sediment Mapping 2000 – Ongoingvii Restrictions
on dredging
activities

HPA Ongoing

MOE
Benthic invertebrate community
• Taxonomy and enumeration

1 time/year (late summer)
every third year

MOE
Sediment screening assessment
Sediment quality
• nutrient status, metals, PCB/OCs, PAHs, physical

parameters
Benthic invertebrate community
• taxonomy and enumeration

1 time/year (late summer)
every third year

RBG – All Properties
General Surveys
• terrestrial birds (augmented w/ banding and nesting box

studies), butterflies/other insects, benthic invertebrates,
terrestrial mammals, aquatic mammals (esp. muskrat,
beaver), terrestrial plants

Periodic, ongoing surveys
(staffing levels permitting)
augmented with
incidental sightings since
1977
(iii, xiv)

EC (NWRI) – Research Ongoing
OMOE – Monitoring Program Three Year Cycle of

Multiple Projects

viii Eutrophication
or undesirable
algae

RBG – Project Paradise
(as follows)

Ongoing

Cootes Paradise Fishway
Water data
• water level, temp, flow direction, speed, DO

Individual captured fish data
• date, species, length, weight, age, selective PIT tagging

Daily since 1997 from
early March to October

Cootes Paradise and Grindstone Creek
Water quality
• Secchi, DO, SP, TP, NO2, NO3, NH4, TKN, pH, TSS,

VSS, Chl a, temp, water level

Biweekly from May to
October since 1977

Chedoke Creek
• Fish community, water quality, sediment accumulation

Annual since 1998
(iii)

(EC) – NWRI
Water quality
• nutrients, major ions, physical measurements (including

EBT profile surface to bottom, DO, pH, temp), organic
contaminants (OCs/PCBs, PAHs, CBs), total metals

1 time/year (spring)
annually

Water quality
• nutrients, major ions, physical measurements (including

EBT profile surface to bottom, DO, pH, temp), total
mercury

1 time/year (end summer)
annually

EC – NWRI
• Suspended sediments
• PCBs, dioxins and furans, pesticides, PAHs

Monthly from May to
October
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EC – NWRI
Water quality
• phosphorus, oxygen, ammonia, nitrate, nitrite,

chlorophyll, Secchi transparency, temperature profiles,
zooplankton, phytoplankton, algal toxins, zebra mussel
veligers, coliforms, E.Coli

Weekly from May to
October
At 23 more stations
several times per year in
intense research years

MOE
Water quality
• nutrient status, major ions, metals, physical parameters

3 times/ year (spring,
summer, fall) every third
year

MOE
Sediment quality
• nutrient status, metals, PCB/OCs, PAHs, physical

parameters

1 time/year (late summer)
every third year

MOE
Suspended sediment
• nutrient status, metals, PCB/OCs, PAHs, physical

parameters

1 time/year (seasonal
accumulation) every third
year

MOE
MISA regulated parameters at frequencies specified in the
appropriate schedules in the Regulation (e.g. daily, weekly,
monthly, annual)

OMOE receives quarterly
reports of monitoring data
and forthwith reports of
non-compliance/spills
from industry.

MOE
Certificate of Approval requirements
• e.g., BOD, SS, TP

OMOE receives quarterly
reports of monitoring data
and forthwith reports of
non-compliance/spills
from wastewater
treatment plants.

Dofasco
MISA parameters
• flow, total cyanide, ammonia + ammonium, pH, total

suspended solids, total lead, total zinc, phenolics,
benzene, benzo(a)pyrene, naphthalene, oil and grease,
acute lethality testing in rainbow trout and daphnia
magna, chronic toxicity testing

Requirements vary from 3
times/day, daily, weekly,
monthly, quarterly and
semi annual sampling

Dofasco – Additional Monitoring
Intake + Discharges to Hamilton Harbour
• MISA parameters, total organic carbon, dissolved

organic carbon, conductivity, iron, chromium, TKN, total
phosphorus, chlorides, fluorides

Varies from 3 times/day –
semi annual sampling
Most MISA parameters
sampled more than
regulated requirements
(xii)

Stelco
MISA Parameters
• flow, total cyanide, ammonia + ammonium, pH, total

suspended solids, total chromium, total lead, total zinc,
phenolics, benzene, benzo(a)pyrene, naphthalene, oil
and grease, acute lethality testing for rainbow trout and
daphnia magna, chronic toxicity testing for fathead
minnow growth inhibition and Ceriodaphnia dubia
reproductive inhibition

Requirements vary from 3
times/day, daily, weekly,
monthly, quarterly and
semi annual sampling

Stelco – Additional Monitoring
Parameters Monitored
• MISA parameters, total iron, total phosphorus

All additional monitoring
performed weekly
(xii)
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City of Hamilton – Wastewater
Final Effluent Discharge (phosphorus, ammonia, suspended
solids, BOD, nitrates, nitrites, TKN, alkalinity, flow)

Woodward –
5 days/week

King + Main –
1 day/week

City of Hamilton – Storm  sewer outfalls
Visually monitored.
Some locations have spill retention booms that are cleaned
as required.

Every 2 weeks

Regional Municipality of Halton
Skyway Treatment Plant
Final Effluent Discharge (phosphorus, ammonia, total
suspended solids, E. Coli)

4 times/month
[E. Coli only seasonally]

Conservation Halton – Grindstone Creek
Water quality
• solids (suspended, total, dissolved), pH, conductivity,

total alkalinity, hardness, DO, temp, turbidity, ammonia,
ammonium, nitrite, nitrate, phosphate, total phosphorus,
TKN,  E. Coli, metals

Monthly from March to
October
(Maximum 8
samples/year)

Hamilton Conservation Authority – Spencer Creek
Water quality
• bacteria, nitrites, nitrates, TKN, phosphorus, ammonia,

suspended solids, temperature, pH, alkalinity, DO

4+ times per summer –
baseflow and storm
events

RBG – Grindstone Creek Floodplain Marshes
Fish + aquatic macrophyte community, limited water quality
parameters (eg. DO, temp)

Annual since 1996
(iii, xiv)

RBG – Long Pond
Water quality, water level

2 times/week from March
to October since 2000

EC (NWRI) – Research on canal flows Ongoing
City of Hamilton Ongoing

ix Restrictions
on drinking
water
consumption
or taste and
odour
problems

Region of Halton Ongoing

City of Hamilton Annualx Beach
closings

EC NWRI– Research 2001 – 2002
City of Hamilton – WWTPs and CSOs Ongoing
Region of Halton – WWTP Ongoing

xi Degradation
of aesthetics

Industries – MISA Ongoing
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xii Added cost to
agriculture or
industry

Dofasco and Stelco – Water Intake Monitoring Ongoing

Dofasco – Additional Monitoring
Intake + Discharges to Hamilton Harbour
• MISA parameters, total organic carbon, dissolved

organic carbon, conductivity, iron, chromium, TKN, total
phosphorus, chlorides, fluorides

Varies from 3 times/day –
semi annual sampling
Most MISA parameters
sampled more than
regulated requirements
(viii)

Stelco – Additional Monitoring
Parameters Monitored
• MISA parameters, total iron, total phosphorus

All additional monitoring
performed weekly
(viii)

xiii Degradation
of
phytoplankton
and
zooplankton
populations

DFO – Contaminant Trend Monitoring 2001 – 2002 then
repeated triennially

EC (NWRI)
Water quality
• phosphorus, oxygen, ammonia, nitrate, nitrite,

chlorophyll, Secchi transparency, temperature profiles,
zooplankton, phytoplankton, algal toxins, zebra mussel
veligers, coliforms, E.Coli

Weekly from May to
October
At 23 more stations
several times per year in
intense research years

xiv Loss of fish
and wildlife
habitat

DFO – Fish & Wildlife Habitat Restoration Project Ongoing

DFO – Hamilton Harbour Fish Community Survey 2002 (triennially)
RBG – Grindstone Creek Floodplain Marshes
Fish + aquatic macrophyte community, limited water quality
parameters (eg. DO, temp)

Annual since 1996
(iii, viii)

RBG – Cootes Paradise and Grindstone Creek
Aquatic macrophytes
• species composition, aerial coverage, photo records,

transect densities, GPS georeferenced & mapped

3 times/year
(spring/summer/ fall)
annually since 1994

RBG – All Properties
General Surveys
• terrestrial birds (augmented w/ banding and nesting box

studies), butterflies/other insects, benthic invertebrates,
terrestrial mammals, aquatic mammals (esp. muskrat,
beaver), terrestrial plants

Periodic, ongoing surveys
(staffing levels permitting)
augmented with
incidental sightings since
1977
(iii, vi)
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