
Why Can’t We Swim?
What You Need to Know 

About Hamilton Harbour Beaches



The Bay Area Restoration Council (BARC) is a community not-for-profit group that assesses and promotes clean-up projects for
the Hamilton Harbour and its watershed. BARC works with all levels of government and the private sector to keep harbour
restoration issues at the forefront of community discussions and decision-making.

BARC strives to create a multi-use harbour that balances vibrant and diverse ecosystems with opportunities for public recreation
along a bay that is the economic engine of our region. 

This is a shortened version of BARC’s 2008 Toward Safe Harbours report.  These reports have been produced by BARC’s
Monitoring Committee annually since 1994 to assess the progress being made by the Hamilton Harbour Remedial Action Plan.

This 2008 Toward Safe Harbours summarized report was written by Rick Kurt Smith.

For a full copy of the report or for more information please contact:

Bay Area Restoration Council
B130F-LSB
1280 Main Street West
Hamilton, Ontario 
L8S 4K1
Canada

Tel: 905-527-7111
Fax: 905-522-6066
Email: barc@hamiltonharbour.ca
Web: www.hamiltonharbour.ca
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The Government of Canada’s Great Lakes Sustainability Fund (GLSF)
provides resources to demonstrate & implement technologies &
techniques to assist in the remediation of Areas of Concern & other
priority Great Lakes areas.  This report, sponsored by GLSF, addresses
issues in the Hamilton Harbour Area of Concern.  Although it was subject
to technical review, it does not necessarily reflect the views of GLSF or
the Government of Canada.



1. INTRODUCTION

Since 1994, the Bay Area Restoration Council (BARC) Monitoring Committee has produced an annual Toward Safe Harbours
report on the progress of restoring Hamilton Harbour. The 2002 report concluded that Hamilton Harbour was halfway
towards this goal. Except for the goal of opening beaches at the west end of the Harbour, the 2007 report indicated that all
Harbour health categories had improved or stayed the same since 2002. 

In 1987, the International Joint Commission (IJC) for quality and use of water along the Canada-US border listed Hamilton
Harbour as one of 42 Areas of Concern (AOC). All AOCs are assessed to have Beneficial Use Impairments (BUIs) for which
they must locally develop a Remedial Action Plan (RAP).

The Hamilton RAP is implemented by the Bay Area Implementation Team (BAIT). BARC represents the interests of the public on
BAIT. BAIT and BARC are working to delist Hamilton Harbour as an AOC by 2015.

2. BEACH BACKGROUND INFORMATION

Hamilton Harbour has changed considerably over the years. Originally edged with healthy wetlands, bathing beaches were
established as settlement progressed. By the late 1920s, population growth and industry left the water unsafe for recreation.
A 1930 bylaw prohibited swimming in Hamilton Harbour. Various investments helped improve water quality so that swimming was
again permitted in the Harbour in 1993.

The City of Hamilton Public Health Department is in charge of monitoring water quality at the beaches and “posting” the
beaches. A posting is a recommendation that the beach is unsafe for swimming – it is not legally enforced. A beach may be
posted because of poor water clarity, bacterial contamination, or other safety reasons.

The Public Health Department measured a noticeable reduction in bacteria counts between 1991 and 1993. Yet in 2007, high
concentrations of E. coli led to frequent beach postings. Cyanobacteria discoveries starting in 2000 also led to swimming advisories.

3. BACTERIAL CONTAMINATION AND E. COLI

Human pathogens are micro-organisms that cause human illness and are mostly found in the feces of warm-blooded animals,
including humans. These pathogens can be transmitted through water contaminated by feces. Young children, the elderly and
those with weak immune systems may be most severely affected by pathogens. In the 1800s, people learned that cholera and
typhoid could be transmitted through feces-contaminated drinking water. A cholera epidemic in 1854 began the pumping of
drinking water from Lake Ontario instead of Hamilton Harbour.

Detecting pathogenic bacteria is important for protecting human health, however this can be complicated, as it requires
different tests for different pathogens. Pathogens are generally present in lower numbers than other bacteria. E. coli is a common
bacteria found in feces. It is present in greater numbers than pathogens, is timely and easy to isolate, and is present proportional
to the presence of feces. For this reason, it is used to indicate the presence of fecal matter and therefore a risk of pathogens.

The Ontario limit for E. coli is 100 Colony Forming Units (CFU) /100 ml of water. Samples above this limit are posted as unsafe
for swimming. Samples are taken from both Bayfront Park and Pier 4 Park beaches at five sites where the depth is 1-1.5 m.
Samples are taken 15-30 cm below the surface. Analyzing a sample of water for E. coli requires that it be incubated for 18-24
hours, delaying a posting until the day after sampling. On some days, beaches are posted when they shouldn’t be, and not
posted when they should be. Faster methods of analysis are being studied.
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4. POSSIBLE SOURCES OF E. COLI AT HAMILTON HARBOUR BEACHES

E. coli levels in the open water of Hamilton Harbour are typically below the safe limit, but much higher near shore. E.
coli concentrations as high as 177,000 CFU/100 ml have been found in ankle depth water at Bayfront Park Beach. Local
research indicates that Canada geese, ring-billed gulls and other waterfowl are a primary source of E. coli at
Harbour beaches. Some human pathogens like Salmonella may be found in animal feces. More research into health risks
from wildlife-borne E. coli is needed.

Human sewage can enter the water from combined sewer overflows (CSOs), wastewater treatment plant (WWTP) effluent,
illegal sewer hook-ups, malfunctioning septic tank systems, WWTP bypass and urban/rural runoff. Four WWTPs empty into
Hamilton Harbour, but all four have been upgraded since being built, reducing the amount of raw sewage entering the
Harbour. Older areas of Hamilton collect domestic sewage and storm water runoff in one combined sewer pipe and send it to
the Woodward WWTP. During heavy rains, water can exceed Woodward’s capacity and the excess water (known as a CSO) is
sent directly into Hamilton Harbour without treatment. This prevents basement flooding and WWTP overloads. Hamilton
has constructed CSO storage tanks to catch overflow before it enters the Harbour, which is treated once storms subside.
The first tank was built in 1988, with seven currently operational and capable of up to 290,000 cubic meters of storage. Two
additional tanks have been constructed, with a final tank set for construction in 2009.

Sand can act as a reservoir for bacteria and a source of E. coli to the water. E. coli levels exceeding 100,000 CFU/g in beach
sand have been measured on two occasions at Bayfront Park. Local research has found that much higher levels of E. coli may
occur in beach ground water than in the water column. These levels remain high even in winter. Sand may be a better
environment for bacteria to multiply in than water, with more nutrients and better protection from sunlight and temperature.
Attempting to keep birds from Pier 4 Park Beach led to decreases in E. coli in the water, but no change in the sand. 

There is evidence that Cladophora, an alga that grows on rocks and near-shore objects, harbours E. coli. E. coli has been found
in higher concentrations in Cladophora than in sand or water. It can detach from the rocks and form large, foul-smelling mats
along the shoreline. When buried by waves or beach grooming, these mats may act as a reservoir for E. coli. 

Periphyton is a mixture of algae, cyanobacteria, fungi and other microbes that attaches to submerged rocks, concrete
and vegetation. Some bacteria strains were found in periphyton even when the air temperature was -40 degrees Celsius. E. coli
seems to prefer biological surfaces like periphyton, which it attaches to more quickly than to bare rocks.

E. coli is widely distributed within the environment, so isolating and confirming the sources of E. coli on Hamilton Harbour
beaches is necessary to solving the problem.

5. CYANOBACTERIA

Cyanobacteria, also called blue-green algae or “pond scum,” are not really algae, but a type of bacteria, that vary in colour from olive
to yellow to red. They can be odourless or have odours described as ‘earthy-musty-muddy,’ ‘hay,’ ‘tobacco,’ ‘sulphurous,’ ‘swampy’ or
‘garbage-like.’ Cyanobacteria algal blooms happen across Canada, the US, and the world, most severely in shallow lakes. 

Hamilton Harbour has experienced outbreaks of algal blooms, with more frequent and worse outbreaks expected because of
nutrients from fertilizer entering the Harbour, the effects of climate change, and possibly invasive species. Efforts to clean
Harbour water may have had the side effect of allowing more light in for the algae to feed on, producing more blooms.

Some forms of cyanobacteria in the Harbour contain toxins, which sometimes lead to beach postings. In 2006, cyanobacteria
caused a three-week posting. In 2007, cyanobacteria were not detected until after the swimming season was over, only to return
for the 2008 swimming season. 
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Some cyanobacteria produce toxins such as endotoxins which affect skin, hepatotoxins which damage the liver and other
internal organs, and neurotoxins which affect the central nervous system. Toxins are released when the algal cells break open,
making the situation temporarily worse when cyanobacteria is treated with algicide.

Ontario’s guidelines for water quality do not specify a harmful concentration of cyanobacteria, but recommend that people
do not swim during blooms. The City of Hamilton does a visual inspection once a week. If observed, samples are analyzed to
determine if the species produces toxins. If the bloom is toxic, the City posts signs to warn the public. Since toxins can remain up
to two weeks after the algae have disappeared, a process to determine when the signs can be taken down is still being developed.

6. CURRENT MANAGEMENT PRACTICES BY THE CITY OF HAMILTON

The City of Hamilton Public Health Services tests Harbour water for E. coli once a week. The City’s Park Section grooms the
beaches regularly to remove debris, algae and waterfowl feces.

In 2005 at Pier 4 Park Beach, the Parks Department set up a fence on shore and a buoy line offshore to keep geese away from
swimming areas. As a result, E. coli levels decreased and swimming days increased. E. coli levels at shore remained
high however, suggesting that a plan to reduce/remove the reservoir of E. coli in beach sand and pore water (the water filling
the spaces between grains of sand) is needed.

The City’s Park Section has installed signs requesting that people not feed the waterfowl at the beach or leave food that they
will be attracted to. The public generally ignores the signs.

7. MANAGEMENT STRATEGIES

The scientific community and governments continue to investigate E. coli’s suitability as an indicator bacterium, but
meanwhile it remains the most accepted indicator of human pathogens.

Waterfowl, not sewage, has been identified as the major source of E. coli at Harbour beaches. Therefore, management plans
need to be developed to reduce the impact of Canada geese and ring-billed gulls.

Canada geese are protected by the Migratory Birds Convention Act, which makes it illegal to harvest or disturb
their nests without a permit. Although normally a migrating bird, Canada geese in Hamilton often receive such a
steady supply of food handouts from residents that they remain in the area year-round. This permanent residency
makes them the most difficult to manage.

The City of Hamilton has tried pyrotechnics, trained dogs, inflatable alligators, egg oiling and collection (with
appropriate permits), fake dead geese, modified shorelines, and different turf grasses to try to discourage waterfowl
populations. Although some have had moderate success, it has only been short-term. Birds of prey
have successfully scared away ring-billed gulls from Windermere Basin, although it is uncertain if geese would
be frightened by birds of prey. 
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Other options for controlling both populations include:

Communication/Public Awareness
“Do not feed the birds” signs are an important step, but more are needed, and should reach those who do not read English.
Other methods of public communication include brochures, notices on web sites and in newsletters, and volunteer canvassers
to educate beach-goers about not feeding waterfowl. People are more inclined to stop feeding the birds if they know they
are doing more harm than good to the birds and the local environment, such as disrupting migratory patterns and
providing food without proper nutrients. Large clusters of birds are also more susceptible to avian diseases.

Habitat Modification
Habitat modification involves making unfavorable conditions for geese near swimming areas. Geese prefer a clear line of
sight to the water. Modification includes planting tall grasses, shrubs and trees, particularly where geese thrive. Geese
fear large rocks and boulders because they provide cover for predators. It is also possible to slope land drainage away from
the beach so that waterfowl impacts from the rest of the park do not reach the swimming area.

Visual/audio Repellents
Visual repellents such as scarecrows, strobe lights, reflective streamers, helium balloons and audio techniques such as
distress calls, whistles and sirens may be used to deter waterfowl. Resident geese however, are used to urban noise and
seem less affected by these techniques.

Relocation
With a special permit, and only during a brief period in the summer when the geese moult to replace damaged feathers
and cannot fly, geese can be captured and relocated. The City of Mississauga has successfully relocated geese from their
waterfront parks in the past.

Improvements to WWTPs and the introduction of CSO tanks have reduced the amount of untreated sewage entering
the Harbour. Completion of planned upgrades to the facilities will further help to control raw sewage entering the
Harbour, particularly after periods of heavy rain.

Strategies have been developed to reduce the viability of E. coli in the sand, a reservoir for high levels of E. coli.
Deep grooming techniques employed by the City of Racine, Wisconsin have reduced the concentration of E. coli
as well as beach postings. This is because deep grooming exposes E. coli to sunlight and dries the sand.

Controlling the build-up of Cladophora and other algae on beaches is important to remove nutrients and shelter for
E. coli. This can be accomplished by beach grooming. Cladophora and algae require nutrients, especially
phosphorus, to grow. Inputs of phosphorus to Hamilton Harbour include four WWTPs, combined sewer overflows
and runoff from residential and agricultural uses. Improved technology, reduced overflow of untreated sewage and
reduced phosphorus use on residential properties are strategies for dealing with phosphorus. Of note, zebra and
guagga mussels, invasive species in the Harbour, may change the cycles of nutrients near the shore and allow algae
to flourish. 

Although cyanobacteria are not new to the Great Lakes, problems associated with blooms are getting worse. One
management strategy is to reduce the amount of the nutrients cyanobacteria need to survive. Also, artificial mixing of
near-shore waters moves cyanobacteria to deep water that has less sunlight and oxygen, also necessary for
survival. Analysis to prevent outbreaks is difficult since not all species of cyanobacteria are toxic, and a lack of
resources means minimal testing.
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8. THE FUTURE OF HAMILTON HARBOUR BEACHES

The current RAP targets are under review. BARC’s eventual goal is for Hamilton Harbour to qualify for the Blue
Flag Program, an international program that awards beaches with high standards of quality. Several
Toronto beaches have won Blue Flag status, and the City of Hamilton is looking at the process and rules needed
to enter the Blue Flag program.

9. CONCLUSIONS, RECOMMENDATIONS AND RESEARCH NEEDS

Conclusions:

1. Hamilton Harbour beaches are most often posted because of high E. coli levels.
2. The major source of E. coli is waterfowl, not human sewage.
3. Algae mats and sand act as reservoirs and can contain high levels of E. coli.
4. There are no proven technologies to remediate beach sand and ground water.
5. Current monitoring programs do not routinely test for E. coli in beach sand and ground water.
6. A combination of management options is needed to discourage birds from Harbour beaches.
7. Cyanobacteria also cause beach postings.

The City of Hamilton should incorporate these recommendations into the West Harbour Waterfront Plan:

1. Continue current control practices and develop new, effective methods for discouraging birds from the Harbour.
2. Develop a program to reduce E. coli in beach sand and pore water.
3. The City of Hamilton and BARC should co-develop a public education campaign about preventing waterfowl feces 

from entering swimming water.
4. The Public Health Department should review the literature about the human health risk of E. coli in beach sand.
5. All relevant regulatory agencies should do whatever possible to reduce untreated wastewater and nutrients entering 

the Harbour.
6. The Public Health Department should call for a national/provincial cyanobacteria protocol.
7. Cyanobacteria monitoring should be implemented at high risk areas in the Harbour.

Topics for additional research include:

1. The risk of waterfowl feces to human health.
2. The best methods for excluding waterfowl from the beaches.
3. The risk of cyanobacteria to human and wildlife health.
4. Rapid methods for E. coli testing.
5. The use of other bacteria as an indicator for pathogens.
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Together, We’re
Bringing Back the Bay!

www.hamiltonharbour.ca
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