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EXECUTIVE SUMMARY 

The Bay Area Restoration Council (BARC) was established in 1991 
to represent the public interest in the Hamilton Harbour Remedial 
Action Plan (RAP) process to restore Hamilton Harbour and 
remove it from the list of Great Lakes Areas of Concern (AOC). 

BARC plays a unique public outreach, evaluative 
and communications role among the agencies 
and organizations responsible for developing and 
implementing the RAP. BARC works with all levels 
of government, the private sector and civil society 
to promote and assess implementation of the RAP 
and enhance public awareness and understanding 
of the RAP’s challenges and successes. To collect 
information for this report, BARC staff interviewed 
and had conversations with experts among Bay 
Area Implementation Team (BAIT) agencies, 
invited presentations to BARC’s Monitoring 
Committee, and reviewed reports and scholarly 
articles. 

A principal goal of the RAP is to restore water 
quality in Hamilton Harbour. Progress can be 
measured by the clarity of the water and the 
amount of oxygen and nutrients present. High 
levels of suspended solids such as sediment and 
nutrients such as phosphorus can reduce water 
quality signifi cantly. 

Some sediment and phosphorus is actually 
required of all aquatic ecosystems, but human 
infl uence from activities such as agriculture 
and land development and the limitations of 
wastewater infrastructure signifi cantly increases 
the sediment and phosphorus entering nearby 
surface water. This impairs the function and 
diminishes the health of downstream ecosystems. 
Given current water quality conditions in Hamilton 
Harbour and the Cootes Paradise and Grindstone 
Creek marshes, further reductions in sediment 

and phosphorus will be required to meet the 
RAP’s measureable objectives for water quality 
improvement. How the community achieves those 
reductions is the subject of this report.

The RAP is intended to remove Hamilton Harbour 
from the International Joint Commission’s list of 
Great Lakes Areas of Concern. Water quality has 
improved just past the midpoint between initial 
environmental conditions when the RAP began 
nearly thirty years ago and the fi nal “delisting” 
conditions envisioned. This report is concerned 
with sources of sediment and phosphorus into 
surface waters across the watershed and the 
management activities and behaviours still 
required to meet the RAP’s fi nal delisting goals. It 
provides a description of the impacts of elevated 
levels of sediment and phosphorus entering 
Hamilton Harbour from the watershed, and a 
brief overview of governmental and institutional 
activities currently in place to reduce those 
loadings. Those activities range from educational 
programming and public services to policies that 
regulate land development and the activities of 
industry.

Although reductions of sediment and phosphorus 
in surface waters in the Harbour and across 
the watershed have been achieved, there are 
numerous challenges to continuing progress. 
Better and more coordinated erosion and 
sediment control measures are needed at 
construction sites. Illegal dumping and fi lling 
and the use of fertilizers containing phosphorus 
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need to be curbed. Use of state of the art 
stormwater management in growth areas should 
be continued, improved and folded into the 
fabric of urbanization and re-development. We 
are challenged with determining how to actually 
meet sediment and phosphorus reduction targets 
for the watershed, and with trying to understand 
the relative contributions from urban and rural 
landscapes. The consequences and implications 
of climate change for fl oodplains, infrastructure 
and stormwater management are uncertain. 
Enhanced engagement and participation of 
private landowners in both rural and urban 
contexts is needed. Seeking, understanding and 
implementing appropriate approaches for land 
use planning and stormwater management must 
be a continuing priority within and outside of 
government, including making improvements to 
the model of water governance that guides our 
RAP.

The next stage in fi nding reductions of sediment 
and phosphorus will be a greater challenge due to 
increased uncertainty in identifying and reducing 
non-point sources from across the landscape. 
In addition, we are facing more frequent and 
intense stormwater events due to a changing 
climate. Many jurisdictions are responding 
to increased pressure on wastewater and 
stormwater infrastructure with the implementation 
of innovative practices and techniques that 
complement traditional approaches. These 
emerging approaches include best management 
practices (BMP) in agricultural landscapes, green 
infrastructure (GI) in built environments, and low 
impact development (LID) in urban areas. Many 
of these are designed to retain and manage 
stormwater as close to its source as possible 
by preserving or recreating natural landscape 
features that reduce erosion and the reliance on 
traditional infrastructure. A principal benefi t of 
these approaches is to reduce the volume and 
intensity of stormwater runoff across landscapes 
and in traditional infrastructure, thereby reducing 
erosion and surface water contamination.

Conclusions & Recommendations

Stormwater runoff into sewer systems and 
surface waters carrying high loads of sediment 
and phosphorus from human land use activities 
continues to impair water quality in Hamilton 
Harbour. As such it is important to reduce 
the volume of stormwater entering surface 
waters across the watershed. These are diffi cult 
to accomplish, and will require signifi cant 
improvements in stormwater management and 
land use practices to reduce sediment and 
phosphorus to levels that are required by the RAP 
for delisting Hamilton Harbour AOC. 

Sediment and phosphorus reductions in Hamilton 
Harbour to date have been accomplished largely 
by identifying point sources and investing in new 
technologies to reduce wastewater discharges. 
But the non-point sources across the watershed’s 
varied landscapes and our ability to respond to 
them adequately and effectively are arguably 
more challenging and much less understood. We 
will need to strengthen management strategies 
to more effectively coordinate efforts at research, 
oversight and implementation. We will need 
to adapt land use practices to incorporate new 
knowledge. And we will need to encourage and 
adopt personal and institutional behaviours that 
address the problem of sediment and phosphorus 
at their source. BARC therefore recommends that:

1. The Bay Area Implementation Team proceed 
without further delay to establish the

a. Watershed Nutrient & Sediment 
Management Advisory Group 
with membership and terms of reference 
that adequately address challenges 
for improved surface water quality and 
opportunities for effective and innovative 
stormwater management for urban and rural 
lands, and the
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b. Erosion and Sediment Controls on Active 
Construction Sites Committee 
with membership and terms of reference 
appropriate and adequate for measuring, 
implementing and maintaining common 
and innovative erosion and sediment control 
for public and private sector construction 
projects with ongoing inspection, reporting 
and enforcement.

2. The  Bay Area Restoration Council

a. promote and develop information and 
programming that enhances public 
awareness and understanding of the 
pathways and consequences of sediment 
and phosphorus loadings to surface waters 
in the Hamilton Harbour watershed,

b. actively involve stakeholders in 
understanding, demonstrating and adopting 
low impact development approaches, 
green infrastructure techniques and 
best management practices to improve 
stormwater management, and

c. promote, monitor and assess the progress 
of the Watershed Nutrient & Sediment 
Management Advisory Group and the 
Erosion and Sediment Controls on Active 
Construction Sites Committee, and provide 
advice and information on advancing the 
goals of the RAP.

3. The Province of Ontario make changes 
necessary to policies and regulations to 
enable and encourage citizens, corporations, 
agencies, institutions and municipalities 
to signifi cantly increase implementation of 
effective and innovative forms of land use 
planning such as low impact development and 
green infrastructure techniques and practices. 
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INTRODUCTION

A principal goal of the Hamilton Harbour Remedial Action Plan 
(HHRAP or “RAP”) is to restore water quality in Hamilton Harbour. 

The RAP uses the term water quality to refer 
to the clarity of the water and the amount of 
oxygen and nutrients present. High levels of total 
suspended solids (TSS) and total phosphorus (TP) 
have contributed to poor Hamilton Harbour water 
quality in the past, but signifi cant reductions have 
been made. Given current conditions, however, 
further reductions will be required to meet the 
RAP’s measureable objectives for water quality 
improvement.1 How the community achieves 
those reductions is the subject of this report.

Beyond remediation for its own sake, the RAP is 
intended to remove Hamilton Harbour from the 
International Joint Commission’s (IJC) list of Great 
Lakes Areas of Concern (AOC). It is generally 
agreed that the RAP has advanced water quality in 
Hamilton Harbour just past the midpoint between 
initial environmental conditions when the RAP 
began in the 1980s and the fi nal “delisting” 
conditions.

Even in the absence of human infl uence, some 
suspended solids such as sediment and nutrients 
such as phosphorus are required of all aquatic 
ecosystems. Human infl uence from activities such 
as agriculture and land development, however, 
can increase signifi cantly the amounts of TSS and 
TP in runoff into nearby surface water, impairing 
the function and diminishing the health of 
downstream ecosystems. 

1  Hamilton Harbour RAP objec  ves are listed in Appendix 1.

This report is concerned with sources of TSS and 
TP entering surface waters across the watershed 
and the management activities and behaviours 
still required to meet the RAP’s fi nal delisting 
goals. An overview of the impacts of elevated TSS 
and TP loadings to Hamilton Harbour from the 
watershed and brief descriptions of institutional 
activities currently in place to reduce those 
loadings is provided.

Finally, this report makes three broad 
recommendations regarding the overall 
direction of efforts to improve water quality 
in Hamilton Harbour. BARC’s Monitoring 
Committee concluded through the analysis of 
collected information that stormwater runoff 
into sewer systems and surface waters carrying 
high loads of TSS and TP from human land use 
activities is impairing water quality in Hamilton 
Harbour. Therefore improvements in stormwater 
management and land use practices will be 
essential to reducing the loadings of TSS and TP 
to meet the RAP delisting targets. Signifi cant to 
those improvements will be the adoption of low 
impact development practices, such as green 
infrastructure techniques, that allow human-
infl uenced landscapes to more closely mimic the 
functions of undeveloped ecosystems.

Background to this Report

The Port of Hamilton, situated in Hamilton 
Harbour, also known as Burlington Bay, handles 
the largest volume of cargo and shipping 
traffi c of all the Canadian Great Lakes ports. 
Hamilton Harbour’s 45-kilometre shoreline is 
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a mix of industrial,  institutional and residential 
uses, with sections of public open space and 
forest. Historical industrial uses and the urban 
development of the surrounding watershed led to 
many challenges in Hamilton Harbour including 
contaminated sediment, poor water quality, an 
absence of public access, the decline of fi sh and 
wildlife populations and loss of habitat necessary 
to sustain those species and populations. 

In 1987, Hamilton Harbour was among dozens of 
locations across the Great Lakes identifi ed by the 
International Joint Commission (IJC) as Areas of 
Concern (AOC). These were geographic sites that 
failed to meet the objectives of the Great Lakes 
Water Quality Agreement. Each AOC community 
began to develop and implement a local 
ecosystem-based Remedial Action Plan (RAP) 
to address each Benefi cial Use Impairment (BUI) 
present in order to “delist” that AOC.2  Appendix 
2 lists and provides the current status of all BUIs in 
Hamilton Harbour AOC.3  The Hamilton Harbour 
RAP was described in 1992 as “a plan to improve 
water quality and habitat in Hamilton Harbour and 
Cootes Paradise, to re-establish a healthy aquatic 
ecosystem, and to improve the potential for more 
extensive recreational uses while maintaining its 
essential economic function.”4

The RAP was developed by a broad group of 
community stakeholder organizations and is 
implemented by the 19 member organizations 
on the Bay Area Implementation Team (BAIT).5

BARC is a member of BAIT. Since 1994, BARC has 
produced an annual Toward Safe Harbours report 

2  For more informa  on on the Great Lakes Areas of Concern, 
their Remedial Ac  on Plans and the Canada-U.S. Great Lakes 
Water Quality Agreement, visit h  p://www.ijc.org, h  p://ec.gc.
ca/grandslacs-greatlakes, h  ps://www.ontario.ca/environment-
and-energy/great-lakes-protec  on or h  p://www.epa.gov/
greatlakes. 

3  For more informa  on about the BUIs, visit ijc.org/rel/boards/
annex2/buis.htm.

4  Remedial Ac  on Plan for Hamilton Harbour: Goals, Op  ons 
and Recommenda  ons. Volume 2 - Main Report. RAP Stage 2, 
November 1992.

5  The BAIT membership is listed in Appendix 2.

in order to inform the community on remaining 
RAP issues and assess progress towards delisting 
Hamilton Harbour as a Great Lakes AOC.6

The 2002 Toward Safe Harbours Report Card 
concluded that Hamilton Harbour was halfway 
to meeting restoration targets. The focus of 
subsequent reports shifted from evaluating 
the effectiveness of past remedial actions to 
determining what future RAP actions were still 
required. In 2007, a second Toward Safe Harbours 
Report Card indicated that nearly all measures of 
Harbour health had improved since 2002. (The 
exception was our ability to keep the beaches 
open at the west end of Hamilton Harbour, which 
received a lower grade in 2007 than in 2002. As 
a result, the status of Hamilton Harbour beaches 
was the focus of the 2008 report.) 

BARC’s third Towards Safe Harbours Report Card 
in 2012 saw all grades stay the same or improve 
with the exception of two: erosion control and 
improved stormwater management received a 
reduced grade compared to the 2007 Report 
Card for both urban and rural areas. This most 
recent Report Card coincided with an overall 
RAP emphasis on erosion control and stormwater 
management, and on increasing attention to 
environmental conditions across the watershed 
that impact Benefi cial Use Impairment (BUI) VIII 
(Eutrophication or Undesirable Algae) in the 
Harbour. Note: BUI XI (Degradation of Aesthetics) 
which concerns turbidity and algae is expected to 
be improved with progress on BUI VIII.

To collect information for this report, BARC staff 
interviewed and had conversations with experts in 
Bay Area Implementation Team (BAIT) agencies, 
invited presentations to BARC’s Monitoring 
Committee, and reviewed reports and scholarly 
articles.

6  BARC’s RAP Report Cards and other Toward Safe Harbours 
reports are available at h  p://hamiltonharbour.ca.
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FIGURE 1. Map of the Hamilton Harbour watershed, including the three major subwatersheds and the 
urban drainage area (Source Unknown). 
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SUSPENDED SOLIDS 
AND PHOSPHORUS

Total suspended solids (TSS) can be organic or inorganic materials that 
accumulate in our fl owing waters from stream bank erosion, soils that are 
disturbed by agriculture and construction, industrial wastes, wastewater 
discharges, or stormwater runoff. TSS that accumulate in our streams 
and stormwater sewers travel downstream into Hamilton Harbour. 

High concentrations of TSS in water can bury 
fi sh eggs, clog fi sh gills, interfere with normal 
predator -prey life cycle relationships, reduce light 
penetration, and cover important spaces between 
rocks making these microhabitats unsuitable 
for many aquatic insects.  Furthermore these 
accumulations affect water quality by increasing 
water temperatures and resulting in depletion of 
the dissolved oxygen in water that is necessary 
for aquatic life. The reduced light penetration 
results in a reduction in photosynthesis which 
means less oxygen is produced. This combination 
of warmer water, less light and less oxygen can 
make it impossible for many native species to 
exist in Hamilton Harbour and its watershed’s 
infl uent streams and creeks.  Less desirable and 
more tolerant non-native species have thrived by 
being able to outcompete for the limited habitat 
available for native species.

Phosphorus is a nutrient that is essential for the 
plants and animals of any aquatic food web. 
However, even small increases in phosphorus in 
water can cause undesirable events or conditions 
including accelerated plant growth, algae blooms, 
low dissolved oxygen and the death of certain 
fi sh, invertebrates and other aquatic wildlife. 

Sources of phosphorus are both environmental 
and human, including soil and rocks, wastewater 
treatment plants (WWTP), urban runoff from 
streets and fertilized lawns, runoff from fertilized 
cropland and animal manure storage areas, failing 
septic systems, disturbed land and exposed 
soils, drained wetlands and commercial cleaning 
products.  Excess phosphorus enters Hamilton 
Harbour and its watershed surface waters through 
the WWTPs, combined sewer overfl ows, urban 
and rural runoff and soil erosion into creeks and 
stormwater infrastructure.  Phosphorus comes 
in many forms: dissolved in water, attached 
as particulates on suspended solids or even 
organically contained in algal cells. This report 
is focused on total phosphorus (TP), phosphorus 
present in all forms. 

The current concentration of phosphorus in 
the Harbour is approximately 40 μg/L (Figure 
2). This is half of the 80 μg/L that was typical 
at the outset of the RAP in the 1980s, which 
was half again of what it had been in the early 
1970s. These reductions were achieved largely 
through ongoing efforts to address point source 
discharges to water, such as substantial upgrades 
to three WWTP facilities at Hamilton, Burlington 
and Dundas that discharge directly to Hamilton 
Harbour.   However, the current RAP delisting 
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target for phosphorus of ≤20 μg/L will require that 
we again cut the concentration of phosphorus 
in the Harbour in half. Harbour monitoring has 
shown that TP levels have largely fl atlined over the 
past decade (Figure 2).7

In the natural environment, rainwater moves slowly 
across the land. Rain may fall in a stream, land on 
vegetation where it will evaporate, or infi ltrate the 
soil. Once in the soil, water that is not absorbed by 
plants will eventually recharge the groundwater 
table or enter creeks by moving sideways through 
the earth until it reaches the creek bank. Very little 
of the rainwater that falls in a natural environment 
will leave as runoff, as most is absorbed by plants, 
evaporates or soaks into the soil.8

In urban areas rain fl ows quickly over impervious 
surfaces such as rooftops, driveways and parking 
lots. Rather than entering the soil, the water is 
redirected overland to surface waters, or to storm 
drains which quickly redirect fl ow into nearby 
creeks. This stormwater runoff is a contributor 
of suspended solids, phosphorus and pollutants 
such as road salts, fertilizers and motor oil which 
are quickly conveyed downstream to the Harbour. 
The fi rst fl ush of stormwater can be similar to raw 
sewage with very high levels of phosphorus and 
contaminants.9  In developed or urban areas, 
stormwater runoff is usually intercepted by a 
sewer system that delivers that water to a WWTP, 
a stormwater pond or directly into the nearest 
surface water. Stormwater runoff in rural areas also 
contributes suspended solids and phosphorus, 
particularly from agricultural lands.

7  Hiriart-Baer VP, J Milne, MN Charlton. (2009). Water quality 
trends in Hamilton Harbour: Two decades of change in nutrients 
and chlorophyll a. Journal of Great Lakes Research 35, 293-301. 

8  U.S. Geological Survey. (2014, April 15). Infi ltra  on - The Water 
Cycle, h  p://water.usgs.gov/edu/watercycleinfi ltra  on.html.

9  Hager, MC. (2001). Evalua  ng fi rst-fl ush runoff . Stormwater 2(6).

Urban development also results in loss of plant 
cover. In addition to soaking up water, plants 
help to fi lter out pollutants and stabilize soils. 
Loss of vegetative cover along streams results 
in erosion and destabilization of stream banks. 
Agricultural practices can also reduce riparian 
buffers and increase erosion that allows nutrients 
used for crop growth to run off into surface waters 
unimpeded, contributing to increased nutrient 
concentrations downstream in the Harbour.  

Hamilton’s Woodward WWTP and Burlington’s 
Skyway WWTP are point sources of TP to the 
Harbour, although on-going upgrades to both 
will signifi cantly reduce these loadings. Inputs 
of phosphorus from WWTPs are also relatively 
consistent (chronic), whereas non-point source 
loadings of phosphorus from the watersheds are 
highly variable, with the highest loading periods 
being during storm events and spring snow melt 
(acute). During acute runoff events, TP loads from 
the watersheds can be greater than the WWTP 
chronic loading for the same period. What is not 
understood however, is how stormwater acute 
“pulse” loadings from the watersheds affect the 
Harbour versus the more chronic TP loading 
from the WWTPs.10  Further complicating our 
understanding is discerning how the different 
forms of phosphorus (particulate versus dissolved) 
among sources affect how the biology of the 
Harbour responds. While the upgrades to the 
WWTPs are being completed to address chronic 
loading of TP, an increased vigilance and action 
plan is needed across the watershed to contain 
and/or reduce non-point source TP and sediment 
loads entering Hamilton Harbour from the 
watersheds.  

10  Long, T. (2013). Ontario Ministry of the Environment, 
unpublished data/personal communica  on.



10

Areas of the City of Hamilton developed prior to 
approximately 1970 are drained by a combined 
sewer system conveying both sanitary and 
storm waters to the Woodward WWTP. During 
severe weather events, this sewer system can 
overload and excess water will be diverted into 
a combined sewer overfl ow (CSO). This results 
in untreated sewage and stormwater entering 
Hamilton Harbour directly. Areas of Hamilton 
developed after approximately 1970, and all of 
Burlington’s portion of the Harbour’s watershed, 
have a separated sewer system. In this case, 
sanitary water goes to a WWTP while stormwater 
goes down storm drains and directly to the 
nearest surface water, regardless of the severity 
of the weather event. Separate sewer systems 
were designed to relieve the pressure on the 
WWTPs caused by intense weather events. 
As a result, runoff containing sediment and 
phosphorus in areas more recently developed 
will always be directed to surface waters fl owing 
into the Harbour (or in some cases, to stormwater 
management ponds). In the City of Burlington, a 
large portion of the urban area in Aldershot has 
no storm sewers and grass swales underlain by 
sand allow for natural infi ltration.

A challenge for meeting RAP objectives for TSS 
and TP is the combination of weather events, 
landscape change and stormwater contamination. 
In this context, stormwater is one of the most 
complex and diffi cult issues that remain for the 
RAP. This is because the source of the problem 
is not concentrated in one area or one or two 
WWTPs but rather is spread out across the 
watershed. The problem of reducing TP and TSS 
is further complicated because it involves the 
need for behavioural change, the need to fund 
necessary controlling measures and the political 
will to support those changes. Therefore, the 
entire community must come together and be 
involved in developing solutions that will result 
in the water quality objectives envisioned in the 
HHRAP.

The next stage in reducing TSS and TP is believed 
to be a greater challenge due to the uncertainty 
in identifying and reducing non-point sources 
from across the watershed. Additionally, there 
is the prospect of more intense stormwater 
events due to a changing climate. The resulting 
increased pressure on wastewater and stormwater 
infrastructure and impacts on surface water 
quality is a scenario already being experienced.11

Many jurisdictions are responding to the 
uncertainties of climate change and infrastructure 
maintenance with the implementation of best 
practices that complement traditional approaches 
to wastewater and stormwater infrastructure. 
These new approaches are commonly known 
as low impact development (LID) practices 
that manage stormwater as close to its source 
as possible and that reduce the reliance on 
traditional infrastructure. A principal benefi t 
of LID techniques is to reduce the volume and 
intensity of stormwater runoff across landscapes 
and through traditional infrastructure, thereby 
reducing erosion and surface water runoff.

LID principles include preserving or recreating 
natural landscape features, minimizing impervious 
surfaces to create functional and appealing 
drainage features, and rethinking how we treat 
stormwater so it is seen as a resource rather 
than a waste. By implementing LID principles 
and practices, water can be managed in a 
way that reduces the impact of built areas and 
promotes the natural movement of water within 
an ecosystem or watershed. In particular, the use 
of green infrastructure such as bioswales or rain 
gardens, engineered wetlands and stormwater 
ponds able to sustain vegetation and absorb 
water, are techniques that replicate or mimic 
natural processes of ecosystem function. Despite 
compelling evidence that these techniques 

11  Hamilton Harbour Watershed Runoff  Workshop (2013, April 24). 
“Climate Change and Managing Sewer Overfl ows” Discussion 
Group.
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can complement or replace more traditional 
stormwater control elements, LID remains 
inadequately promoted and encouraged at the 
policy level.12

12  Sources for this material include the U.S. Environmental 
Protec  on Agency [h  p://water.epa.gov/polwaste/green], 
and for the fi nal observa  on, the Green Infrastructure Ontario 
Coali  on [h  p://www.greeninfrastructureontario.org]. 

FIGURE 2. The solid line is a representation of the trend for Total Phosphorus (μg/L) concentrations in 
Hamilton Harbour since the early 1970s. The RAP delisting target for TP is ≤20 μg/L. The dashed line is 
illustrative of the necessary decrease in TP in Hamilton Harbour if the delisting target is to be achieved by 
approximately 2020.13

13  Reproduced from informa  on provided by the Hamilton Harbour RAP Offi  ce.
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WHAT’S BEING DONE?

Many agencies and organizations located in and around the 
Hamilton Harbour watershed are involved in infrastructural 
projects, clean up practices and educational programming 
for erosion control and stormwater management. Based on 
feedback from our BAIT partner organizations, the following is 
an overview of those projects, practices and programming.

Bay Area Restoration Council

• Community volunteer programming such as 
Marsh Volunteer Planting.

• Green infrastructure programming to 
encourage and install institutional rain gardens.

• Political and community outreach and 
educational programming, including online 
features of issues and opportunities.

City of Burlington 

• Site Alteration By-law applies to all lands not 
regulated by the Conservation Authorities 
(CAs). All landowners are required to 
have some level of review of proposed 
developments that will alter the grade on their 
property. The City of Burlington suggests that a 
landowner contact its Engineering Department 
about a permit if: 

• carrying out work within 2 feet of the 
property line or near a creek, catch basin, 
swale or ditch;

• altering the grade of the property by adding 
or removing soil;

• installing a retaining wall; or
• constructing a pool, deck, fence, shed, 

garage or other structure.

• Subdivision and site plan agreements entered 
into with developers for subdivisions and major 
site plans. These require detailed sediment 
control plans, outline enforcement measures, 
and are the most comprehensive control on 
sediment generation from new development.

• Street sweeping program based on road 
class. Streets may be swept every three weeks 
(downtown business area), monthly (arterial 
and collector roads with curbs and gutters), or 
twice per year (residential streets with curbs 
and gutters). Roads without curbs and gutters 
are swept as required and additional sweeping 
is provided as required. Cleaning of roadside 
ditches involves picking up litter and debris 
as needed. Ditching is also performed, which 
involves manually and mechanically cleaning 
ditches to remove heavy vegetation, sediment 
or other debris affecting drainage.

• Discussing a future Aldershot Community 
Storm Water Management Master Plan.

• Indian Creek erosion control and stream 
restoration measures.
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City of Hamilton 

• Site Alteration By-law applies to all lands 
not regulated by the CAs. All landowners 
are required to have some level of review of 
proposed developments that will alter the 
grade on their property. Within the City of 
Hamilton, a permit is required if a project:

• will alter the grade of any part of the lot at 
any location by more than 0.5 metres;

• will alter the grade of the lot within 3 metres 
of the property line by more than 0.2 metres;

• will obstruct the fl ow of water in a 
watercourse; and/or, will cause water 
normally contained on the lot to drain off 
site; or 

• if the amount of fi ll being placed or removed 
exceeds 8 cubic metres for every 0.125 
hectares of property area.

• The City of Hamilton is planning to review its 
Site Alteration By-law in 2014 to refl ect the 
recommendations of the Ontario Ministry of 
the Environment’s guide for best management 
practices for soil management in Ontario and 
more current Site Alteration By-Laws now in 
effect in other municipalities. 

• Subdivision and site plan agreements entered 
into with developers for subdivisions and major 
site plans. These require detailed sediment 
control plans, outline enforcement measures, 
and are the most comprehensive control on 
sediment generation from new development.

• Street sweeping program based on road class. 
Priority 1 (arterial roads) are swept monthly. 
Priority 2 and 3 (collector and residential) are 
swept bi-monthly. The downtown core and 
Burlington Street industrial area get more 
frequent sweeping. In addition, approximately 
5500 catch basins are cleaned on a seven-year 
cycle. 

• Study of the links between impervious 
surfacing, fl ow conditions and water quality 
in the State of the Watershed Report Red Hill 
Creek Watershed.

• Red Hill Creek Watershed Action Plan – First 
Generation Plan.

• Stormwater Management Master Plan.

Conservation Halton

• Conservation Authorities Act requires 
and enforces implementation of erosion 
and sediment control (ESC) measures for 
development occurring within regulated areas. 
Development that is near, adjacent to, or 
draining into a wetland or watercourse requires 
a Conservation Authority (CA) permit, and 
ESC measures are implemented through CA 
regulations in these areas.

• Applications for site alterations are reviewed 
by CA staff, including changes to grade. 
Applicants must propose ESC measures 
appropriate to the scale and location of the 
work to ensure sediment is not released to 
nearby surface water and ensure that sediment 
controls are in good working order throughout 
the development process and until areas 
are re-vegetated. Permit conditions can be 
enforced, and non-compliance can result in 
prosecution. Applicants are encouraged by 
CA staff to review the Erosion and Sediment 
Control Guideline for Urban Construction 
prepared by the Greater Golden Horseshoe 
Conservation Authorities. Agricultural practices 
must also abide by CA regulations for alteration 
to watercourses. However, normal farming 
practices, such as harvesting, tilling and 
plowing, are not limited by CA regulation. 

• Watershed Plans and Studies are completed 
or ongoing to help guide the planning 
and management of the Hamilton Harbour 
watershed. These are meant to guide both 
the agencies that develop them and other 
groups involved. Watershed plans include 
information on the history and current state 
of the watershed and recommendations 
for watershed protection and restoration. 
Examples of such plans or studies include:
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• Grindstone Creek Water Quality Monitoring 
• Grindstone Creek Watershed Plan
• North Shore Watershed Study

• Associated with plans and studies are 
outreach opportunities for awareness such as 
workshops, information sessions, web pages 
and interpretive signage.  

• Hamilton-Halton Watershed Stewardship 
Program (HHWSP) is a joint program between 
both CAs. Staff and landowners discuss 
opportunities for environmental stewardship 
such as planting enhanced riparian buffers 
along watercourses or fencing to keep livestock 
out of watercourses. This voluntary program 
assists farmers and other private landowners in 
reducing the amount of sediment released into 
surface waters.

• A 2004 report looked at the degree to which 
RAP goals have been integrated into watershed 
plans.14 It identifi ed similarities and differences 
between the issues in the watersheds and 
the Harbour, and the ways in which these are 
addressed – such as high concentrations of 
some persistent toxic substances and low 
dissolved oxygen concentrations as water 
quality issues in the Harbour, and potential 
for groundwater contamination and potential 
for water scarcity in the watersheds. High 
concentrations of bacteria, suspended solids 
and nutrients are issues in both the Harbour 
and the watersheds.

Environment Canada 

• Water Survey of Canada fl ow data sets for Red 
Hill Creek, Grindstone Creek, and Spencer 
Creek.

14 Gale D. (2004, February). Headwaters To The Bay: Planning For 
Sustainability in the Hamilton Harbour Watershed. Conserva  on 
Halton.

Fisheries and Oceans Canada 

• Applies the fi sheries protection provisions of 
Federal Fisheries Act to ensure that habitats, 
which sustain Canada’s marine and inland 
fi sheries, (such as Hamilton Harbour’s fi sheries) 
are protected.

Hamilton Conservation Authority 

• Conservation Authorities Act – see 
Conservation Halton section above.

• Watershed Plans and Studies – see 
Conservation Halton section above. Examples 
of such plans or studies include:
• Lower Spencer Creek Integrated 

Subwatershed Study  is to protect, maintain 
and enhance the ecological processes, 
functions and signifi cant natural features 
of the area in the context of existing and 
changing land uses and watershed stressors. 

• Healthy Hamilton Watersheds Action Plan 
– Subwatershed-based Stewardship Action 
Plans for Spencer Creek and Red Hill Creek 
Watersheds

• Associated with plans and studies are 
outreach opportunities for awareness such as 
workshops, information sessions, web pages 
and interpretive signage.  

• A 2012 report looked at water quality in the 
Red Hill Creek watershed15, noting that water 
quality has generally improved from the 1960s 
to the 1990s, although concentrations of some 
parameters still exceed guidelines. Nutrient 
levels in general have decreased since 2002 
– however, several nutrients show increases 
during high fl ow periods (corresponding to 
high TSS from erosion and surface runoff that 
decreases surface water quality in the creek). 

15 Hutchinson Environmental Sciences Ltd. (2012, September). 
Land Use and Water Quality Linkages in Red Hill Creek, 
Hamilton, ON. Prepared for the Hamilton Conserva  on 
Authority.
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Hamilton Harbour Remedial 
Action Plan Secretariat 

• 2012-2016 Bay Area Implementation Team 
(BAIT) Work Plan

• Reports in 2002, 2004 and 2010 on contaminant 
loadings and concentrations to Hamilton 
Harbour from Spencer, Red Hill and Grindstone 
creeks covering 1990-2007. These reports cover 
both measured and estimated TSS and TP 
loadings but do not provide any interpretation. 
The contaminant loadings and concentrations 
calculation method currently used will be 
revised and updated in 2014-2015 to better 
calculate annual loadings from creek systems.

• In 2012, the RAP Cootes Paradise Water Quality 
Group produced the Water Quality Review and 
Phosphorus Analysis of Cootes Paradise report. 
To assist agencies in developing phosphorus 
target/goals for Cootes Paradise, the aquatic 
plant condition of the marsh was compared to 
those of 62 other marshes around the Great 
Lakes. 

• In 2013, hosted a workshop for BAIT agencies 
on the challenges and opportunities for 
reducing TP and TSS in the Harbour.

Green Venture

• Water programming such as Downspout 
Disconnection.

• EcoHouse Community Tours featuring 
stormwater management landscaping.

• RAIN Home Visit Program provides 
homeowners with personalized one-on-one 
advice from a certifi ed RAIN Home Guide. The 
goal of this program is to provide homeowners 
with quality advice on water related issues 
including surface ponding, landscape grading, 
eaves and downspouts, wet basements, 
foundation drains, sump pumps, infi ltration 
landscapes, reducing loss caused by fl ooding, 
rainwater harvesting, and water-conscious 
gardening.

Ontario Ministry of 
the Environment 

• Guide for Best Management Practices for 
Soil Management in Ontario. The Province 
is reviewing the best management practices 
for soil management in Ontario regarding 
small, medium and large fi ll operations. Many 
municipalities have been amending their Site 
Alteration By-laws to address the increasing 
number of requests for fi ll placement and 
site alterations within their boundaries. This 
increase is the result of a growing number of 
land development and infrastructure projects 
in the Greater Toronto Area (GTA).]

• Water Resources Act focuses on ground and 
surface water. It regulates sewage treatment 
and disposal, prohibiting discharges that may 
impair water quality. It also regulates permits to 
take water and water wells.

• Nutrient Management Act is designed 
to reduce the potential for water and 
environmental contamination from some 
agricultural practices. It sets conditions on the 
timing and location (with respect to distance 
from a watercourses) of manure application on 
fi elds.

• Provincial Water Quality Monitoring Network 
(PWQMN) data for rivers and lakes. 

• Event-based monitoring study of local 
tributaries. For example, a study in 2010-2012 
that measured TP for 87 different 24-hour 
periods (that included both dry and wet events) 
aimed at estimating the TP loadings to the 
Harbour from the four main non-point sources 
(Red Hill, Grindstone, Cootes and Indian 
creeks). Monitoring for loadings measurements 
(e.g., amounts of contaminants) is not the same 
as identifying the source of those loadings.
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Ontario Ministry of 
Natural Resources 

• Hamilton Harbour and Watershed Fisheries 
Management Plan notes that sediment erosion 
into water bodies is a primary issue that is both 
within the scope of the plan, and identifi ed by 
the public as a high priority concern. The report 
suggests strategies and management tools to 
deal with erosion. These strategies are tied to 
specifi c RAP/BAIT targets where possible.  

Royal Botanical Gardens 

• Water quality monitoring and reporting on 
sediment contamination in Cootes Paradise, 
including phosphorus.

• A tributary study that monitored Spencer, 
Grindstone, Chedoke and Borer’s Creeks in 
2008 and 2009 indicated that the Chedoke 
Creek watershed had the greatest negative 
impact, yielding four times more phosphorus 
per unit of area than the other watersheds.16

Phosphorus levels were higher in spring and 
summer in all tributaries, coinciding with 
the timing of fertilizer use. Provincial Water 
Quality Objectives (PWQO) for aquatic life 
were often met in fall and winter (except for 
Chedoke). The Ministry of the Environment 
provides Provincial Water Quality Objectives 
(PWQO) for rivers and lakes that “are set at 
a level of water quality that is protective of 
all forms of aquatic life and all aspects of the 
aquatic life cycle during indefi nite exposure 
to the water.” All watersheds showed spikes 
in TSS and TP during heavy rain events and 
substantially exceeded the PWQO for TP at 
times throughout the year.

16  Theysmeyer T, B Reich, JE Bowman. (2009, November).  Water 
Quality Characteriza  on of the Main Tributaries of the Garden’s 
Property. Royal Botanical Gardens.

• A 2006 study to determine sediment 
contamination in Cootes Paradise.17 Results 
indicated that there were generally low 
levels of contaminants in the Cootes system, 
although phosphorus in the sediment was 
elevated throughout the marsh. Phosphorus 
in the sediment of the Desjardins Canal 
exceeded the severe effect level (heavily 
polluted) and maintained high TP in the 
overlying waters. The study noted that 
contaminants could be reduced by reducing 
TSS loadings, although sediment P can 
re-supply P to the water column even after 
loadings are reduced. Follow-up research 
in 2007 focused on detailing sources of 
sediment contaminants.18 Contaminant hot 
spots were Chedoke Creek, the Desjardins 
Canal, downstream of Dundas WWTP and 
West Pond. 

McMaster University 

• Project underway to create a 30 metre buffer 
between the lower parking lot and Ancaster 
Creek.

University of Toronto 

• A recent University of Toronto study19 used 
a SWAT (Soil-Water Assessment Tool) model 
to measure where non-point source pollution 
may be coming from in the Hamilton Harbour 
watershed, focusing on the largely urban 
Redhill Creek watershed and the Grindstone 
Creek watershed of mostly agricultural 

17  Bowman JE. (2007, March). 2006 Cootes Paradise Water 
Quality Assessment. Royal Botanical Gardens.

18  Bowman JE. (2008, March). 2007 Cootes Paradise Water 
Quality Assessment. Royal Botanical Gardens.

19  Church, M., D. Ham, M. Hassan, and O. Slaymaker, (1999). 
Fluvial clas  c sediment yield in Canada: scaled analysis. 
Canadian Journal of Earth Sciences, 36(8), 1267-1280.
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land uses and forests. Findings indicated 
that despite its smaller size, Redhill Creek 
transported roughly 50% more TSS than 
Grindstone Creek. Further, 80% of stream TSS 
during the growing season originated from 
the smaller urban areas along in Grindstone 
Creek. The report concluded that urban areas 
are much more prone to runoff than non-urban 
areas, implying that further urbanization in 
Hamilton Harbour’s watershed could result in 
increased sediment loading. 

Watershed Planning Network 

• Report on sources of non-point sediment in the 
Hamilton Harbour watershed in 2008.
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WHAT ISSUES REMAIN?

The observations, statements and conclusions in this section are 
representative of the issues, challenges and opinions described 
and discussed in the RAP documents reviewed and the agency staff 
interviewed for this report. The order of this section has not been 
prioritized, but rather refl ects a continuum from site specifi c to big 
picture. The lack of attribution of any one opinion to any single individual 
or agency is indicative of the general consensus that we found.

Erosion and Sediment Control 
(ESC) at Construction Sites

Construction sites are a signifi cant source of 
sediment to the Harbour. Improvements likely can 
be made to all stages on-site, including planning, 
design, construction, inspection, monitoring, 
compliance and enforcement. Although ESC 
measures are required to be in place during 
construction and maintained and monitored, this 
is rarely enforced due to insuffi cient agency staff 
resources, lack of certifi cation of professionals 
and lack of public knowledge and awareness of 
impacts. 

Illegal Dumping and Filling 

Illegal dumping of construction sourced fi ll is 
occurring across the watershed. Residents can 
be paid per truckload to accept fi ll onto their 
properties and often the fi ll is placed in or near 
areas close to or in fl ood plains or wetland 
areas. This action not only harms aquatic 
ecosystems in wetlands and waterways, it also 
creates a source of easily erodible soils to enter 
into the watercourses or sewer systems. Often 
Conservation Authorities are notifi ed by the 

offender’s neighbours. Sometimes a site can be 
returned to a natural state, although often the 
best that can be done is the implementation of 
ESC measures. 

Fertilizers

Fertilizer use on residential properties adds 
phosphorus and other nutrients to lawns and 
gardens.  Runoff during storm events can 
carry excess fertilizers downstream and these 
contribute to poor water quality. Ontario’s 
cosmetic pesticides ban came into effect in 
2009, but it does not prohibit the use of fertilizers 
containing phosphorus. Phosphorous has, 
however, been largely eliminated from current 
fertilizers. Homeowners are encouraged to use 
fertilizer containing phosphorus only if they have a 
newly seeded lawn.

Phosphorus Targets for 
the Watershed

While tremendous effort has gone into 
establishing targets for Hamilton Harbour and 
the Marshes, diffi culty in achieving these targets 
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remains signifi cant as we do not know what 
reductions in TP are necessary and possible 
among land use practices across the watershed 
that contribute to this problem.

Relative Contribution of Urban 
and Rural Landscapes

The relative non-point source contribution of TSS 
and TP from urban and rural areas to the Harbour 
is diffi cult to measure and predict. Determining 
these relative contributions will help to guide a 
plan for mitigation. 

Private Landowner Participation

The ability for agencies to access creeks and 
encourage land use practices on private property 
is needed to help reduce non-point watershed 
impacts and achieve Harbour water quality goals. 
Creek erosion on private property can be a 
signifi cant contributor of TSS. Landowners must 
be encouraged and willing to participate and 
work with municipalities, conservation authorities 
and other organizations. However, agencies must 
be able to help landowners to understand the 
issues impacting the natural environment and to 
build trust. Programs such as the Hamilton-Halton 
Watershed Stewardship Program can help to 
build and maintain those relationships with private 
property owners.

Climate Change

Climate change is expected to bring more 
frequent and intense storm events, making 
extreme weather events more commonplace.20

20  Palmer T. (2014, May 23). Record-breaking winters and global 
climate change. Science 344, 803-804. 

This will increase stormwater runoff and combined 
sewer overfl ows. Although it is diffi cult to know 
what changes will occur and how to manage 
them, it is critical to plan collectively for increased 
variability. 

Land Use Planning and 
Management

Identifying and reducing non-point sources of 
sediment and phosphorus is challenging. Many 
jurisdictions are responding to the increased 
pressure on wastewater and stormwater 
infrastructure with innovative practices and 
techniques that complement traditional 
engineered approaches. These emerging 
approaches include best management practices 
in agricultural landscapes, green infrastructure 
that integrates natural processes into the built 
environment, and low impact development in 
urban areas to retain and manage stormwater 
as close to its source as possible by preserving 
or recreating natural landscape features that 
reduce erosion and the reliance on traditional 
infrastructure. 

A principal benefi t of these emerging land 
management approaches is to reduce the 
volume and intensity of stormwater runoff across 
landscapes and in traditional infrastructure, 
thereby reducing erosion and surface water 
contamination. Broader issues of land use 
planning’s role in creating sustainable landscapes 
and community designs will naturally consider and 
involve wastewater and stormwater management.

Governance

Water governance refers to decision making 
processes for managing water among multiple 
agencies, institutions and systems that are each 
operationally independent from one another 
but are also effectively interdependent on 
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each other for realizing expected outcomes. 
Good governance is transparent, participatory, 
linked with ethical concerns and accountability 
measures, and integrated with socioeconomic 
concerns.21 The Hamilton Harbour Remedial 
Action Plan is a form of water governance. 

The Watershed Planning Network (WPN) was 
formed among BAIT member organizations 
to assist in the implementation of the RAP by 
providing a forum for discussion and information 
sharing relevant to watershed planning. As such, it 
was tasked with determining sources of non-point 
sediment across the Hamilton Harbour watershed. 
In 2008 the WPN hosted an expert workshop to 
identify signifi cant watershed sources of sediment 
(except for urban development sites, which were 
excluded as they are covered by conservation 
authority and municipal regulations) and identify 
lead agencies to take action. 

In 2013, BAIT adopted a new fi ve year work plan 
to implement the recommendations of the WPN. 
It was determined that the preferred approach to 
implement those recommendations was to form 
two specifi c working groups as follows:

• Watershed Nutrient & Sediment Management 
Advisory Group

• Erosion and Sediment Controls on Active 
Construction Sites Committee

21  Rogers P, Hall AW. (2003). Eff ec  ve Water Governance, Global 
Water Partnership, TEC Background Paper No. 7; Susskind L. 
(2005). Resource planning, dispute resolu  on, and adap  ve 
governance, In: Adap  ve Governance and Water Confl ict: 
New Ins  tu  ons for Collabora  ve Planning, Scholz JT, S   el 
B (editors) pages 141-149, Resources for the Future; World 
Resources Ins  tute. (2003). World Resources, 2002-2004, World 
Resources Ins  tute.

Watershed Nutrient & Sediment 
Management Advisory Group

This group would have a rural management 
component and an urban management 
component. Its composition would include the 
conservation authorities, the municipalities, 
provincial agencies, civil society organizations 
and various associations involved with aspects 
of agriculture and land development. Its terms of 
reference will include priority setting, studies and 
programs:

• Identify sources of loadings and prioritize 
based on contribution.

• Review farming practices.
• Defi ne a strategy for generating more uptake 

on buffers specifi c to land ownership.
• Review municipal drainage maintenance 

program (e.g., ditches) and develop 
opportunities for training and operational 
changes to reduce sedimentation.

• Urban peak fl ow management to reduce in-
stream erosion.

• Consider alternative stormwater management 
pond designs that replicate wetlands versus 
recreational land designs.

• Retrofi t of existing urban stormwater 
management systems.

• Follow-up monitoring and maintenance of 
restoration programs.

• Maintenance of underground and private 
stormwater management devices.

• Forecasting climate changes effects on the 
Hamilton Harbour watershed with respect 
to storm sewer systems, CSOs, WWTPs, and 
riverine systems.

• Identify problem areas of creek erosion on 
private property (rural, escarpment lands, 
urban) and develop/implement strategies to 
reduce erosion on these creeks.

• Report on implementation of actions related 
to the Hamilton Harbour RAP in the City of 
Hamilton Stormwater Management Master 
Plan.

• Identify rural point source contributions for 
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phosphorus and/or suspended sediment (e.g., 
nurseries, greenhouse operations, golf courses, 
horseracing tracks).  Implement monitoring to 
determine water quality characteristics above 
and below the identifi ed sites.

Erosion and Sediment Controls on Active 
Construction Sites Committee

This committee would examine the impacts 
of active construction sites on downstream 
surface water quality. Its composition will include 
municipalities, conservation authorities, provincial 
agencies, civil society organizations, private fi rms 
and various associations involved with aspects of 
the construction industry.

• Audit and better defi ne the process for 
implementing and maintaining erosion and 
sediment control for urban construction 
involving both public and private sector 
projects.  

• Develop ways to measure and manage 
sediment generated at construction sites.  

• Implement a priority project of ongoing 
inspection, reporting and enforcement of 
erosion and sediment control for development 
sites in the Cootes Paradise watershed.
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CONCLUSIONS

A fi fty-percent reduction in total phosphorus concentration 
in Hamilton Harbour has been achieved since the 
inception of the RAP almost thirty years ago. 

However, stormwater runoff into sewer systems 
and surface waters carrying signifi cant loads of 
sediment and phosphorus from human land use 
activities continues to impair water quality in 
Hamilton Harbour.  Delisting targets established 
in the HHRAP for Hamilton Harbour water quality 
will not be met if we do not broaden the focus on 
controls of TP and TSS loading from non-point 
sources throughout the watershed. Non-point 
sources of TSS and TP must be better understood 
and addressed. Sediment and phosphorus 
impacts on water quality are known and 
accepted.  In many cases it is a matter of better 
implementation of existing methods, rather than 
the need for new technologies.22

Thoughtful and forceful initiatives will be 
necessary to deal with non-point sources of TSS 
and TP if we are to signifi cantly reduce erosion 
and movement of sediment across the watershed 
and the accumulation of phosphorus in the 
Harbour ecosystem. The remaining improvements 
may be the most challenging to achieve. To 
ensure the reductions in TSS and TP necessary 
for delisting, these critical questions must be 
examined: 

1. What management strategies must be 
strengthened to more effectively coordinate 
efforts at research, monitoring and 
implementation for remediation?

22  An excellent example is the Interna  onal Joint Commission’s 
Pollu  on from Land Use Ac  vi  es Reference Group (PLUARG) 
h  p://agrienvarchive.ca/pluarg/pluarg.html. 

2. What current practices must be adapted to 
incorporate new knowledge, lessons learned 
from past experience and successes being 
realized in other jurisdictions? 

3. What personal or institutional behaviours must 
be encouraged and rewarded to ensure that 
the problem is addressed at its source and that 
initiatives have community support? 

4. How do we create community awareness that 
these steps are necessary and that these steps 
will build a better socio-economic environment 
which benefi ts the community as a whole?

We have described the problems of stormwater 
management as they relate to efforts to reduce 
sediment transported across the watershed and 
phosphorus in the Harbour, the RAP’s approach 
to those problems over time, and the current 
status of those efforts. We have detailed previous 
RAP recommendations to reduce erosion and 
phosphorus, and have sketched out the response 
and activities of the BAIT agencies. 

We cannot stop it from raining, but we can reduce 
the volume of stormwater entering surface waters 
across the watershed and we can reduce the 
amount of sediment and phosphorus that it carries. 
Accomplishing these goals will require signifi cant 
improvements in stormwater management and 
land use practices to reduce contamination to 
levels that are required by the RAP for delisting. 
What is needed now is a renewed commitment 
to an evaluation of collective efforts, the 
implementation of existing recommendations and 
the continued pursuit of community engagement 
and land management innovation. 
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RECOMMENDATIONS

In 1992, the RAP Stage 2 Report stated that the RAP should 
remain a continuous priority for government agencies and 
stakeholders organizations because it provides a comprehensive 
process for the coordination, evolution and monitoring of 
actions and progress. And that governments and other agencies 
should remain publicly responsible for its implementation. 

These principles are sound and should guide 
continued efforts to reform the governance of the 
RAP in order to accomplish the remaining water 
quality goals of the RAP. Corresponding to these 
principles and the four critical questions in the 
conclustion, BARC therefore recommends that: 

1. The Bay Area Implementation Team proceed 
without further delay to establish the

a. Watershed Nutrient & Sediment 
Management Advisory Group 
with membership and terms of reference 
that adequately address challenges 
for improved surface water quality and 
opportunities for effective and innovative 
stormwater management for urban and rural 
lands, and the

b. Erosion and Sediment Controls on Active 
Construction Sites Committee 
with membership and terms of reference 
appropriate and adequate for measuring, 
implementing and maintaining common 
and innovative erosion and sediment control 
for public and private sector construction 
projects with ongoing inspection, reporting 
and enforcement.

2. The  Bay Area Restoration Council

a. promote and develop information and 
programming that enhances public 
awareness and understanding of the 
pathways and consequences of sediment 
and phosphorus loadings to surface waters 
in the Hamilton Harbour watershed,

b. actively involve stakeholders in 
understanding, demonstrating and adopting 
low impact development approaches, 
green infrastructure techniques and 
best management practices to improve 
stormwater management, and

c. promote, monitor and assess the progress 
of the Watershed Nutrient & Sediment 
Management Advisory Group and the 
Erosion and Sediment Controls on Active 
Construction Sites Committee, and provide 
advice and information on advancing the 
goals of the RAP.

3. The Province of Ontario make changes 
necessary to policies and regulations to 
enable and encourage citizens, corporations, 
agencies, institutions and municipalities 
to signifi cantly increase implementation of 
effective and innovative forms of land use 
planning such as low impact development and 
green infrastructure techniques and practices. 
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APPENDIX 1: HAMILTON 
HARBOUR RAP OBJECTIVES

In the language of the Great Lakes RAP program, in any of the 43 Areas 
of Concern there can be as many as 14 specifi c environmental challenges 
called Benefi cial Use Impairments (BUIs). In 1989, the RAP Stage 1 Report 
identifi ed 11 such environmental challenges in Hamilton Harbour. 

This current report is focused on BUI VIII 
concerning “eutrophication or undesirable algae” 
as this issue relates to general water quality in the 
Harbour and the Cootes Paradise and Grindstone 
Creek marshes. Eutrophication refers to excessive 
plant and algal growth caused by increases 
in the nutrients required for photosynthesis. 
Eutrophication occurs naturally as water bodies 
mature over time, but is considered a form of 
pollution when it interferes with human uses 
of surface waters. The IJC’s general delisting 
guideline for BUI VIII is that there be “no persistent 
water quality problems (e.g., dissolved oxygen 
depletion of bottom waters, nuisance algal 
blooms or accumulation, decreased water clarity, 
etc.) attributed to cultural eutrophication.” 
Cultural eutrophication occurs where human 
activities have accelerated the rate and extent of 
eutrophication through direct discharges or non-
point loadings of nutrients such as phosphorus.

The RAP is premised on the combined outcomes 
of a variety of individual implementation actions 
or projects adequately meeting fi nal RAP delisting 
targets for each BUI. Table 1 provides the delisting 
targets for environmental conditions of receiving 
water quality in Hamilton Harbour AOC. In 1992, 
the RAP Stage 2 Report proposed remedial 
actions and implementation methods related to 
agricultural and construction site practices and 

studies to determine sources of TSS and TP into 
surface waters.  In 2002, the RAP Stage 2 Update 
expanded this scope to include an ecosystem 
approach to land-use planning, the integration of 
RAP and other plans and policies, and a broader 
defi nition of stewardship in landscape planning. 
The 2002 Stage 2 Update complemented 
the 1992 Stage 2 Report by refl ecting the 
“considerable changes in and improvements 
to the Harbour” that occurred in the interim 
ten years. Most notably, it retained the primary 
principle of an ecosystem approach to problem 
solving while adding “the additional principle of 
sustainable communities within the watershed.”

The Stage 2 Update also emphasized concepts 
with relevance to current issues for stormwater 
management, including water demand 
management, with related initiatives such as water 
conservation and pricing mechanisms. It also 
stated that “desirable land management” would 
include:

• assessment of environmental impacts within an 
ecosystem approach to land-use planning;

• implementation of erosion prevention 
techniques on agricultural lands and at land 
development sites;

• integration of RAP goals and standards for the 
Harbour with other planning processes such as 
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offi cial plans; and
• stewardship of privately and publicly owned 

resources through watershed planning 
processes.

Also in 2002, the Stakeholder Forum fi rst adopted 
monitoring results as necessary for compliance. 
Remediation with respect to phosphorus level 
reductions will be confi rmed when 13 out of 13 
samples analyzed weekly at the Harbour centre 
monitoring station from June to August are equal 
to or better than the targeted level. 

In 2012, the Stakeholder Forum revisited the 
delisting targets for all RAP BUIs addressed. 
The TP target representing fi nal environmental 
conditions in the Harbour was changed from 17 
μg/L to ≤20 μg/L based on refi nement of the 
statistical model of the relationship between 
phosphorus and algae in the Harbour by water 
science experts involved in the RAP. The target 
for TP in Cootes Paradise and the Grindstone 
Creek marshes remained the same at an initial 
goal of 60-70 μg/L, and at 25 mg/L for TSS in 
both marshes – but identifi ed that the Cootes 
Paradise Water Quality Technical Team (CPWQTT) 
is working to develop fi nal goals. The CPWQTT 
has presently identifi ed 50 μg/L as a preliminary 

TP goal for the marshes and is working to defi ne 
appropriate input targets for urban runoff, rural 
runoff and the Dundas WWTP.23

Most recently, the RAP Secretariat hosted a 2013 
Watershed Runoff Workshop for a broad group 
of RAP stakeholders to help identify and address 
the challenges and opportunities for reducing 
TP and TSS from non-point sources across the 
watershed. The work of the RAP’s committees and 
activities related to the concerns of this report, 
such as the Water Quality Technical Team, the 
Cootes-Grindstone Water Quality Targets Sub-
Committee, the Watershed Planning Network and 
the annual Research and Monitoring Workshops 
also continues. Two new RAP governance 
structures are also being recommended – the 
Watershed Nutrient & Sediment Management 
Advisory Group and the Erosion and Sediment 
Controls on Active Construction Sites Committee 
– conceived in the 2012-2016 BAIT Work Plan 
and related specifi cally to coordinating efforts to 
understand and reduce loadings of TSS and TP 
across the watershed.

23  Hamilton Harbour RAP Offi  ce, personal communica  on.

TABLE 1. Environmental conditions for receiving water quality (BUI VIII Eutrophication or Undesirable 
Algae), 1992, 2002 and 2012. These fi gures represent delisting targets for Hamilton Harbour AOC. 

ENVIRONMENTAL 
CONDITIONS

Hamilton
Harbour

Cootes
Paradise
Marsh

Grindstone
Creek
Marsh

Total Phosphorus (μg/L)1, 2

1992
2002
2012
Final Goal

17
17
≤20
≤20

60-70
60-70
60-70
TBD

60-70
60-70
60-70
TBD

Total Suspended Solids (mg/L)
2002
2012
Final Goal

25
25
25

25
25
25
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APPENDIX 2: BENEFICIAL 
USE IMPAIRMENTS

Current status of Benefi cial Use Impairments (BUI) for Hamilton Harbour 
Area of Concern as determined by the 2012 RAP Stakeholder Forum.24

BUI # BUI Name Impaired
Requires 
Further 
Assessment

Deferred Not 
Impaired

I (A) Restrictions on Fish Consumption 

I (B) Restrictions on Wildlife Consumption 

II Tainting of Fish and Wildlife Flavour 

III Degraded Fish and Wildlife Populations 

IV Fish Tumors 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 

X Beach Closings 

XI Degradation of Aesthetics 

XII Added Costs to Agriculture or Industry 

XIII Degradation of Phytoplankton and Zooplankton 
Populations 

XIV Loss of Fish and Wildlife Habitat 

24  Hamilton Harbour Remedial Ac  on Plan Offi  ce. (2012). Hamilton Harbour Remedial Ac  on Plan Benefi cial Uses: 2012 Fact Sheets.
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APPENDIX 3: MEMBER 
ORGANIZATIONS

Current member organizations of the Hamilton Harbour 
RAP’s Bay Area Implementation Team (BAIT).

ArcelorMittal Dofasco
Bay Area Restoration Council
City of Burlington
City of Hamilton
Conservation Halton
Environment Canada
Fisheries and Oceans Canada
Green Venture
Hamilton Conservation Authority
Hamilton Halton Home Builders’ Association

Hamilton Harbour RAP Offi ce
Hamilton Port Authority
Hamilton Waterfront Trust
McMaster University
Ontario Ministry of Natural Resources
Ontario Ministry of the Environment
Regional Municipality of Halton
Royal Botanical Gardens
U.S. Steel Canada

Organizations that, in addition to BAIT members, participated 
in the 2012 Hamilton Harbour RAP Stakeholder Forum. 

Burlington Sustainable Development Committee
Environment Hamilton
Former RAP Forum Chairs
Former RAP Coordinators
Golden Horseshoe Outdoors Club
Hamilton Bay Sailing Club
Hamilton Beach Community Council
Hamilton Chamber of Commerce
Hamilton Industrial Environmental Association
Hamilton Halton Watershed Stewardship Program
Hamilton-Wentworth Catholic District 
School Board

Hamilton-Wentworth Stewardship Council
Lake Ontario Waterkeeper
LaSalle Park Marina Association
Macassa Bay Yacht Club
Ontario Federation of Agriculture
ReLeaf Hamilton
Royal Hamilton Yacht Club
Stelco Fishing Club
United Steelworkers of America
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APPENDIX 4: STAGE 2 
RECOMMENDATIONS (1992)

Hamilton Harbour RAP Stage 2 Recommendations (1992).

Specifi c tasks were also identifi ed for each recommendation.  
Appendix 3 lists the recommendations and tasks in the Stage 2 
Report related to TSS and TP in the watershed. The recommendations 
in the Stage 2 Report were ranked, so it is notable that these 
three recommendations related to erosion control were all in the 
top six, indicating that the original stakeholder advisory group 
thought that priority action on erosion control was required.  

Recommendations 4, 5 and 6 from the Stage 2 
Report (pg. 145) concern erosion control, and 
below we list each recommendation and the 
corresponding tasks assigned to various agencies 
(pg. 154): 

RECOMMENDATION 4

Erosion Control (Soil Conservation) 

That erosion be minimized through utilizing such 
measures as conservation tillage, buffer strips, 
cover crops, crop rotation and structural controls 
as appropriate.

Actions by: OMAF, Farming Community 

• To aid the farming community in fi nding ways 
to conservation reduce erosion.

• To implement measures to reduce suspended 
sediment loading from erosion in erosion-
prone areas of the watershed.
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RECOMMENDATION 5

Urban Area Erosion Control 

That erosion be minimized during subdivision 
construction by utilizing best management 
practices. These management practices must 
be developed, adopted and enforced by 
municipalities and conservation authorities, 
and that training programs for inspectors and 
construction site supervisors be established by 
provincial authorities.

Actions by: Conservation Authorities 

• To take the lead in coordinating the control 
efforts of all agencies who have a role in 
reducing erosion from construction sites.

Actions by: Municipalities, OMOE, OMNR

• To enact and enforce regulations dealing with 
erosion from construction sites.

Actions by: OMOE, OMNR 

• To provide the leadership, policy, and training 
skills required to aid the construction fi rms, 
municipalities and conservation authorities 
in developing a much more intensive erosion 
control program.

RECOMMENDATION 6

Tributary Erosion Sources 

That further sources of erosion and contaminants 
be located and remedial measures suggested, by 
carrying out further studies on tributary streams.

Actions by: OMOE, Conservation Authorities

• To support the investigation of erosion that will 
allow identifi cation of priority areas for erosion 
control.
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APPENDIX 5: UPDATE 
RECOMMENDATIONS (2002)
Hamilton Harbour RAP Stage 2 
Update Recommendations (2002).

RECOMMENDATION ULM 2

Riparian Buffers 

As opportunities arise, appropriately scaled 
riparian buffers be secured adjacent to 
watercourses throughout the Hamilton Harbour 
watershed. In the rural area, the farming 
community implement Agricultural Best 
Management Practices, including such measures 
as conservation tillage, buffer strips, cover crops, 
crop rotation and structural controls, to minimize 
sediment loading from agricultural lands.

Actions by: OMAF, Farming Community 
OMAFRA, agricultural community, Conservation 
Halton, Hamilton Conservation Authority, City of 
Hamilton, City of Burlington, Regional Municipality 
of Halton

SHORT TERM TARGETS (2003)
• Identify extent of riparian buffers within the 

urban and rural areas of the watershed and 
identify opportunities for restoration.

• Increase linear extent of riparian buffers by at 
least 10%.

• Program/study to identify areas where it 
would be practical to implement riparian 
buffers within the urban area and appropriate 
standards.

• Suitable subsidies be made available to 
encourage landowners to implement erosion 
control measures and riparian buffers.

LONG TERM TARGETS (2015)
• Implement best management practices on all 

agricultural lands adjacent to a watercourse 
within the Hamilton Harbour watershed.

• All farms adjacent to a watercourse within the 
Hamilton Harbour watershed participate in the 
Environmental Farm Plan.

• All rural watercourses within the Hamilton 
Harbour watershed be buffered by a 15 metre 
vegetative riparian buffer adjacent to warm 
water fi sh habitat and a 30 metre vegetative 
buffer adjacent to coldwater fi sh habitat.

• Establish appropriate riparian buffering in 
urban watersheds.

RECOMMENDATION ULM 3

Erosion and Sediment Controls 

Minimize erosion and sedimentation during land 
clearing and construction activities. Management 
practices must continue to be developed, 
adopted and enforced by municipalities and 
conservation authorities. Training programs for 
inspectors and construction site supervisors 
continue to be provided.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton, Conservation 
Halton, Hamilton Conservation Authority, OMNR, 
Hamilton-Halton Home Builders’ Association

SHORT TERM TARGET (2003)
• All land clearing and construction activities 

have a sediment and erosion control 
plan in place and functioning prior to the 
commencement of any land clearing.
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RECOMMENDATION ULM 4

Top Soil Preservation or Site Alteration 
By-Law

Municipalities adopt a Top Soil Preservation or 
Site Alteration By-law to require landowners and 
developers to implement sediment and erosion 
control measures and ensure that these measures 
are functioning effectively during land clearing 
and site alteration.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton

SHORT TERM TARGET (2003)
• All municipalities adopt a Top Soil Preservation 

or Site Alteration By-law.

RECOMMENDATION ULM 5

Remediation of Sediment from 
Inappropriate Land Management 

(A) Remediate sources of sediment from 
inappropriate land management practices 
identifi ed through watershed, subwatershed 
and other studies. (B) That sediments and 
contaminants from street cleaning in urban areas 
be disposed of in a manner consistent with RAP 
goals and targets.

Actions by: Conservation Halton, Hamilton 
Conservation Authority, City of Hamilton, City of 
Burlington, Regional Municipality of Halton

SHORT TERM TARGETS (2003)
• Sites already identifi ed be prioritized and 

remediated.
• Street cleaning in industrial sectors with 

landfi lled disposal.
• Through the municipal EMS process, disposal 

options for snow storage, road sand and salts, 
be developed which prevent contaminants 
reaching the Harbour.

LONG TERM TARGETS (2015)
• All identifi ed sites be remediated.

• Wastes from street cleaning processes on 
major highways in the watershed, in industrial 
areas, and on all parking lots and alleys, be 
disposed of in landfi lls.

RECOMMENDATION ULM 6

Control of Urban Storm Runoff 

Storm runoff is a source of bacterial contamination 
to the Harbour. Illegal or bad practices or 
malfunctioning infrastructure should be corrected 
to minimize bacterial discharge.

Actions by: City of Hamilton, Regional 
Municipality of Halton, City of Burlington

LONG TERM TARGET (2015)
• Urban storm runoff be controlled by 

municipalities through retention ponds, 
treatment monitoring systems or other means 
to prevent excessive bacterial and aesthetically 
deleterious discharges in sensitive areas of the 
Harbour (marshes, parks, etc.).

RECOMMENDATION ULM 7

Watershed Planning Network 

The Watershed Planning Network (WPN) continue 
to coordinate and promote consistency in the 
fi eld of watershed planning for the Hamilton 
Harbour Watershed. In addition, WPN will provide 
a forum for open discussion on issues related 
to watershed planning. The municipalities and 
agencies involved continue in their resourcing and 
support of the WPN.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton, Conservation 
Halton, Hamilton Conservation Authority, BARC, 
BAIT, Hamilton Harbour RAP, environmental 
organizations

ONGOING TARGET
• The WPN to meet a minimum of fi ve times a year.
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RECOMMENDATION ULM 9

Water Conservation Strategies

Municipalities (or other water service providers in 
the watershed) continue to budget for ongoing 
remediation and undertake strategies to achieve 
water conservation. Such strategies should 
include:

• complete programs to meter all water 
customers;

• provide programs to encourage landowners to 
retrofi t older homes and businesses with water 
saving devices and to reduce lawn watering;

• establish and maintain rate structures to 
represent the cost of suitable and appropriate 
water and wastewater system treatment, 
collection and distribution;

• allocation of a set proportion of the funds 
generated through water and sewer fees to the 
upgrading of water and sewer infrastructure 
for the ongoing remediation of the Hamilton 
Harbour;

• create links with other municipal and/or private 
programs to enhance water saving practices 
(e.g., grass cycling, rain barrels, downspout 
disconnect programs). Public agencies should 
show leadership in their procurement and 
retrofi tting programs;

• incorporate in urban design, measures to 
control non point contaminants and increase, 
where appropriate, the permeability of hard 
landscapes; and

• initiate and participate in programs to 
educate the public about the benefi ts of water 
conservation.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton, BARC, 
Conservation Halton, Hamilton Conservation 
Authority

SHORT TERM TARGETS (2003)
• Meter all urban water users.
• Evaluate the merits of water conservation 

programs (retrofi t older homes, reduction in lawn 

watering) and develop an implementation plan.
• Produce a water conservation action plan.

LONG TERM TARGETS (2015)
• Establish a rate structure to represent the cost 

of water and wastewater system. Costs should 
include needed upgrades and maintenance. A 
seasonal rate structure could be considered.

RECOMMENDATION ULM 10

Watershed Studies 

Complete watershed plans for areas where 
studies have yet to be undertaken. Implement 
the recommendations of the completed 
watershed studies and where land development 
or secondary plans are proposed, undertake 
a subwatershed study in advance of the 
development.

Actions by: Conservation Halton, Hamilton 
Conservation Authority

SHORT TERM TARGET (2003)
• Watershed studies be completed for all creeks 

within the Hamilton Harbour watershed.

RECOMMENDATION ULM 11

Stormwater Management Plans

Implement stormwater management plans for 
all greenfi eld and brownfi eld development sites 
in accordance with “Stormwater Management 
Practices Planning and Design Manual” (OMOE 
2000), as updated from time to time. Encourage 
landowners to undertake such plans on their 
existing developed sites where warranted.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton and Conservation 
Halton, Hamilton Conservation Authority
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ONGOING TARGETS
• Ensure all new greenfi eld and brownfi eld 

developments have proper stormwater 
management.

• Promotion of the concept of stormwater 
management plans for large-scale private land 
holdings.

RECOMMENDATION ULM 13

Inclusion of RAP Goals and Principles in 
Offi cial Plans

Projects, developments, and environmental 
assessments occurring within the Hamilton 
Harbour watershed should refl ect the goals and 
principles of the RAP through:

• Complementary policies in Offi cial Plans, 
including Secondary Plans;

• Updating (modernizing) Zoning By-laws to 
refl ect new Offi cial Plans;

• Implementing watershed and subwatershed 
planning;

• Conditions of development applications (plans 
of subdivision/condominiums, site plans, 
severances;

• Environmental Assessment Project File 
Reports;

• Environmental Study Reports.

That existing environmental assessment 
procedures be maintained for all projects 
conceived within the area that may have an 
impact on the Harbour ecosystem or on the uses 
for which the Harbour water quality has been 
improved.

Actions by: City of Hamilton, City of Burlington, 
Regional Municipality of Halton, Hamilton-Halton 
Home Builders’ Association, Conservation Halton, 
Hamilton Conservation Authority

SHORT TERM TARGET (2005)
• All municipalities include the relevant provisions 

of the RAP in their respective Offi cial plans.

ONGOING TARGET
• Municipalities advise BARC of ongoing 

Environmental Assessments and Offi cial Plan 
Amendments (2001).

• Conservation Authorities review and report 
the progress that has been made towards 
addressing RAP targets through the watershed 
and subwatershed plans every fi ve years.

RECOMMENDATION ULM 14

Adoption of the RAP by the Development 
Industry

Create opportunities for the development 
industry to accept and adopt the RAP goals and 
principles (e.g. education programs, awards 
recognition, partnerships, and plan review).

Actions by: Conservation Halton, Hamilton 
Conservation Authority, City of Hamilton, City of 
Burlington, Regional Municipality of Halton, BARC, 
Hamilton-Halton Home Builders’ Association

SHORT TERM TARGET (2005)
• Conservation Authorities and other partners 

to meet with the development industry to 
promote RAP goals and principles and to 
develop an education program for residents of 
new developments to address environmental 
issues that include RAP goals. 

ONGOING TARGET
• BARC and other partners recognize 

achievement in the development industry 
through appropriate award programs.

2526

25 The change in TP concentra  on in 2012 resulted from 
refi nement of the sta  s  cal model of the rela  onship between 
phosphorus and algae in the Harbour by water science experts 
involved in the RAP.

26 The Cootes Paradise Water Quality Technical Team has presently 
iden  fi ed 50 μg/L as a preliminary TP goal for the Marshes and 
is working to defi ne appropriate input targets for urban runoff , 
rural runoff  and the Dundas WWTP.
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