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Introduction

High bacteria levels in the St. Lawrence River have had an impact on the use of the river for
water contact sports, including swimming, at a number of public beaches and recreation water
quality sites within the Area of Concern. Thirty-five of these locations were monitored for
faecal coliforms and/or E. coli concentrations in 2003 and it was determined that the criterion
for E. Coli in recreational water had not been met in the Area of Concern, although conditions in
general appear to have improved since the 1980s.

“Faecal Bacteria Concentrations in the St. Lawrence River (Cornwall) Area of Concern” prepared
by Heather Moore and Jeff Ridal with the St. Lawrence River Institute of Environmental
Sciences in March, 2004, provided a detailed analysis at the sampling sites including Westley’s
Point, Glengarry Park and areas on Cornwall Island where exceedences are most pronounced.
Subsequently there has been some action towards revising the Remedial Action Plan delisting
criteria relating to the beach closings/water contact sports Beneficial Use Impairment.

Water sampling conducted during the recreation period in 2007 at Westley’s Point found that
at least 75% of samples met the Provincial Water Quality Objective for E. coli. Because several
factors may degrade water quality in the area at different times, it was recommended that the
preparation of a pollution plan for the area should include assessments of inputs from nearby
tributaries (Raisin River, Finney Creek, Pattingale Creek and Westley’s Creek) on nearshore
water quality, relative to inputs from faulty or overcharged septic sources associated with
nearshore discharges.

Data collected at beaches and water recreation sites since 2003-2009 was summarized in 2010
as part of the Stage 3 document for technical review. The technical review comments call for
the need to demonstrate a more consistent trend toward lower numbers of beach postings at
the Glengarry Park Beach, as well as providing more information on potential sources of E. coli
to the water recreation areas. It would be valuable to have data indicating human sewage was

not likely to be a significant fecal pollution source in the AOC.

Purpose of this Project

This project will develop and undertake a further assessment of studies and water quality data
related to bacterial contamination of the St. Lawrence River within the AOC for the purpose of
determining the current status of the Beach Closing IBU. The project will include:

e A review of previous studies on bacterial contamination related to recreational water
guality in the AOC, particularly recent work undertaken since 2009 including microbial
source tracking research.

e Responses to peer review comments on an earlier draft of the Stage 3 report
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e A determination of the conformance with the delisting criterion developed by the SLRRC
relating to recreational water quality and beach posting components of the criterion

e Recommendations for further studies/actions relating to the criterion.

Products:
Two products were completed for this project, which are appended to this report:

1. The summary assessment report which incorporates the most recent information
relating to the beach posting and recreational water quality IBU. This report provides a
detailed review of the evidence and a recommendation relating to the conformance of
recreational waters within the AOC with the delisting criterion developed by the SLRRC.

2. The second report outlines specific responses to peer review comments.

Summary of Results and Actions since Interim Report:

Draft reports were submitted to the MOE and the SLRRC Delisting Committee for review and
feedback. The assessment report was incorporated into the Stage 3 delisting document by the
Report Editor (Cec Mullin) and feedback was provided on the incorporation of the bacteria
section into the Stage 3 document. The final version of the Bacteria section from the Stage 3
document is provided as the first attachment noted under Products.

Current Status:

The outcome of this project is the recommendation that the delisting criterion have been met.
To summarize briefly:

e For the past three years, public beaches in the AOC meet the requirement that less
than 20% of weekly tests exceed the Provincial Water Quality Objective.

e The occurrence of high E. coli levels at Glengarry Park Beach have been found to be
associated with local high wind periods suggesting re-suspension of E. coli bacteria
from sediments may be the cause of impaired water quality.

e Microbial source tracking information suggests a mix of sources including human
and bovine and possibly other sources are present at both beaches, but incidences
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of E. coli from human sources only (the worst case scenario with respect to human
health) are low.

® The ‘vast majority’ (an average of 85% sites surveyed) of body contact water
recreation areas in the AOC, other than public beaches, always met the Provincial
Water Quality Objective (PWQO) during the swimming season.

® Detailed investigation in the vicinity of Westley’s Point, an area near a cottage
community where the PWQO has been exceeded in the 2002 and 2003 surveys, only
6% of 236 samples collected in 2008 and 2009 exceeded the PWQO. Sporadic
intrusion of water from Westley’s Creek into the sampling area (during periods of
high flows and unusual climactic conditions) is noted as one of the factors affecting
water quality in this water recreation area. Pollution control programs and a septic
inspection programs have been implemented to improve water quality in the

Westley Point area.

Recommendations:

It is critical that improvements made under the RAP program to recreational water quality be
maintained for the long term. Recreational water quality has a major impact on the public
opinion of general water quality in the St. Lawrence River, and the 1JC and other Great Lakes
organizations are committed to ensure that the its waters are “drinkable, swimmable, and
fishable”.

The recommendation from the current project is that recreational water in the St. Lawrence
River (Cornwall) AOC meets the delisting criterion and is comparable to other sites in the St.
Lawrence River and Lake Ontario ecosystems. However, it should be noted that these are some
of the most heavily population and used areas in the Great Lakes basin and that efforts to
safeguard and further improve water quality and beach management practices should be
continued.

Future activities to maintain and further improve beach and recreational water quality include:

e  The establishment of a Beach Health Collaborative involving the St. Lawrence Parks
Commission, the RRCA, the Eastern Ontario Health Unit and the St. Lawrence River Institute
formed to find ways to ensure lasting improvements at water recreation areas in the St.
Lawrence River both within the AOC and at upstream areas. These strategies include:
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o Using high frequency sampling to characterize day to day fluctuations in E. coli indicator
bacteria in beach waters, and develop predictive models that can be used to provide a
real-time assessment of water quality at beaches as part of decision toolbox for beach
managers,

o Partnering with the Public Health Ontario Laboratory to undertake fecal tracking
research to further outline the role of animal sources at local beaches especially avian
and bovine,

o Developing approaches to assess the incidence of cyanobacteria and concentrations of
associated toxins at recreational water quality sites, as well as management and
communications procedure between Collaborative Partners and involved agencies such
as the MOE, and

o Incorporating new beach management practices including structural changes to beaches
to reduce the beach footprint, separate incompatible activities, divert stormwater
runoff, and upgrade aging septic systems,

e Continued monitoring of water quality at AOC beaches (as mandated to the Eastern Ontario
Health Unit).

e Carry out periodic surveys (e.g. every 3 years) of all water recreational sites established by the
SLRRC to ensure water quality remains high and no new sources of fecal bacteria have been
introduced.

e The City of Cornwall and AOC municipalities should continue to develop and implement
Pollution Prevention and Control Plans that reduced the number of combined sewers and
combined sewer overflow events.

e The septic system re-inspection program to identify improperly maintained or poorly sited
septic systems should be maintained

e Efforts must continue to decrease the impact of agricultural activities on tributary water quality.
Fecal source tracking data point to an unexpectedly high occurrence of bovine fecal sources at
beaches. Nutrient mapping of the St. Lawrence River nearshore has identified that areas near
tributary inputs are associated with increased growth of cyanobacteria in late summer when
nitrogen concentrations are low but ample TP is available (project conducted by Dr. Jerome
Marty, St. Lawrence River Institute). During the course of RAP implementation, the RRCA’s
Tributary Restoration Program is been the central effort to improving the management of
animal wastes from rural sources. These efforts should be maintained, and innovative
partnerships to continue to finance this program should be vigorously pursued.
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ATTACHMENT 1

Revised Bacteria Section 3 from Stage 3 Report (2012)
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3.2.5 Beach Postings/ Water Contact Sports

Delisting Criteria

According to the RAP Stage 2 Report, the use impairment will be delisted when there have been no
beach closures in the AOC for two consecutive years and no reports of St. Lawrence River water in the
AQC at concentrations exceeding Provincial Water Quality Objectives (100 E. coli colony forming units
per 100 ml in 1996), at locations where water is used for body contact recreation.

NOTE: Recent research on microbial indicators had shown that even pristine areas in the Great Lakes can
exceed the PWQO as a result of natural sources. As a result, the delisting objective for beach closings /
water contact sports has been revised from those set forth in the RAP Stage 2 Report:

1. At public beaches, no more than 20% of weekly tests (i.e., five sample E. coli geometric
means) exceed the Provincial Water Quality Objective during an annual swimming season. In
addition, the main/predominant sources of fecal pollution are known; most of these
exceedances are associated with local events, such as significant rainfall or high wind
periods.

2. The ‘vast majority’ of body contact water recreation areas in the AOC, other than public
beaches, must meet the Provincial Water Quality Objective (PWQO) during the swimming
season (NOTE 1). Body contact water recreation sites (NOTE 2) that do not meet these
objectives are highly localized and exceedances occur only sporadically (i.e., the AOC does
not show widespread evidence of fecal pollution).

3. For body contact water recreation areas where water quality objective exceedances occur,
the main sources of fecal pollution must be identified, pollution control plans must have
been developed, and these plans are being actively implemented.

NOTE 1: The interpretation of “vast majority” is left to the assessment committee, but should be a large
percentage of the total number of the body contact recreation sites (i.e., 75% or more).

NOTE 2: Body contact water recreation areas are all sites monitored in the 2002-2003 RAP program bacteria
surveys except those areas posted as areas prohibited for body contact water recreational activities by the
Health Unit or a local municipal authority (i.e., Lamoureaux Park). Body contact water recreation activities are
those activities where immersion of the head is likely, and include diving, swimming, water skiing, wake
boarding and windsurfing.

Weight of Evidence

There have been obvious improvements in microbiological water quality since the 1980s, especially
along the Cornwall waterfront and in Lake St. Francis. The City of Cornwall updated and implemented its
Pollution Control Plan to reduce the number of combined sewers and combined sewer overflow events;
these actions have improved conditions along the Cornwall waterfront. In addition, the septic system re-
inspection program, implemented in 2008, is addressing improperly maintained or poorly sited septic
systems. Finally, a number of programs (such as the RAP Tributary Restoration Program and
Environmental Farm Plans) have been effective in restricting the access of livestock to open water and
improving the management of animal wastes on agricultural operations.
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However, a review of the 2002 and 2003 monitoring data showed that the bacterial levels of E. coli had
continued to occasionally exceed the Provincial Water Quality Objective (PWQO) for swimming and
other body contact recreational activities at certain of the public beaches in the AOC. Further sampling
and monitoring was undertaken at Glengarry Park beach, Charlottenburg Park, in the vicinity of
Westley’s Point, along the St. Lawrence River shoreline and towards mid-stream in the river.

While overall water quality in the St. Lawrence River was very good, with only six percent of samples
exceeding the Provincial Water Quality Objective (PWQO), localized exceedances of the delisting
objective were noted, particularly on the Glengarry Park beach and the Westley’s Creek embayment
area. In addition to the faulty or overcharged septic systems along the shore, it is also possible that
upstream tributaries may be continuing to contribute to localized water quality issues at selected sites in
the AOC. These problematic sites will be subject to more targeted sampling and remedial actions, if
required. Routine sampling of beaches and other recreational waters will continue.

E. coli is considered the preferred indicator for fecal pollution because of all the pathogens that occur in
sewage, E. coli is the easiest to accurately measure. E. coli comprises about 97% of the coliform
organisms in human feces and E. coli is the best available freshwater indicator of fecal contamination by
warm-blooded animals (Federal-Provincial Working Group on Recreational Water Quality of the Federal-
Provincial Advisory Committee on Environmental and Occupational Health, 1992).

The PWQO for bacteria is the geometric mean of a minimum of five samples taken from a defined water
recreation area within a 30-day period, and cannot exceed 100 E. coli colony-forming units (CFU) per
100 milliliters (Ministry of the Environment, 1994). The swimming season coincides with the monitoring
timeframe implemented by the Health Unit at provincial beaches (Victoria Day to Labour Day).

Public beaches and water recreation areas along Cornwall Island are monitored weekly during the
swimming season by the Eastern Ontario Health Unit (EOHU) following the Ontario Ministry of Health —
Beach Management Protocol (MOH 2008). The EOHU samples a minimum of five locations on the beach
at designated point where the depth of water is 1 to 1.5 metre. A decision to post the beach is based on
the PWQO. Sampling is repeated daily until the beach tests clear. A 20% limit has been selected for the
delisting criterion as an acceptable rate based on the benchmark used by the International Blue Flag
Program (www.blueflag.ca), a widely adopted beach management program around the world.

Microbial source tracking (MST) programs use a variety of water quality measurements, including E. coli,
bacteria markers, specific conductivity, total phosphorous, turbidity and suspended solids to determine
the sources of fecal polllution. In addition, physical measurements, such as wind speed, wave height
and current speed and direction, are monitored. These measurements are used to identify sources of
bacteria, such as leaking septic beds or runoff.

Background Studies

In the early 1980s, the Ministry of the Environment tested St. Lawrence River water (at 1.5m depth) for
faecal coliforms; at the time, the Provincial Water Quality Objective for indicator bacteria was based on
faecal coliform counts (Kauss et al, 1988). High faecal coliform densities, far in excess of the guideline of
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100 faecal coliform colony-forming units per 100 mL, were observed immediately downstream of
Domtar/CIL/Cornwall Chemicals and Courtaulds/BCL and offshore near South Lancaster, (Kauss et al,
1988).

In 1986 and 1988, Charlottenburg Park beach was closed, and it was posted in 1989 (St. Lawrence RAP
Team 1992). Two stations at the St.Regis Village beach within the Akwesasne Reserve had high fecal
coliform counts in 1987, 1988 and 1989 (St. Lawrence RAP Team, 1992).

A study was undertaken in 1990 and 1991 by RRCA to examine the microbiological water quality at a
number of sites in the AOC (Pilon and Chrétien, 1992). The nearshore area between Summerstown and
Pilon’s Point consistently exceeded the Provincial Objective (at the time, 100 fecal coliform CFU/100 mL)
in the sampling period. The most likely source of contamination in this area was suggested to be
malfunctioning private septic systems along the shoreline; however, Charlottenburgh Park was not
affected by these upstream bacteria levels. For most stations, an increase in bacteria levels also
corresponded with an increase in nutrients and turbidity which was interpreted to be indicative of
agricultural sources, although septic sources and re-suspension events cannot be ruled out.

High bacteria and total phosphorous counts were observed in both the Raisin River and Finney Creek in
1991. RRCA also determined that there were opportunities for several farms in these sub-watersheds to
implement improved agricultural management practices. Some existing farm management practices
have been found to “lead to elevated bacterial and phosphorous levels in drainage waters” (Pilon and
Karl, 1992). Faulty septic systems were suspected to be part of the problem in the Raisin River,
especially near Martintown and Williamstown (Pilon and Karl, 1992).

Possible sources of bacteria for Charlottenburgh Park were listed as faulty septic systems (around
Pilon’s Point and Hamilton Island), gull populations observed on the beach, and the park’s sewage
system. Possible sources of fecal coliform bacteria for Lancaster and Glengarry Parks were listed as:
runoff water from the park, park sewage systems, Raisin River, Finney Creek, and the South Lancaster
sewage disposal system.

High E. coli counts were frequently detected in samples taken from Sutherland Creek and Filion Drain in
the summer of 1994. Cattle in creeks and manure that was spread to the shoreline likely caused the high
bacteria counts (Richman et al, 1997).

High faecal bacteria counts were preventing the public from enjoying the river. Therefore, “beach
closings/water-contact sports” was listed in the Stage 2 Remedial Action Plan as an impaired beneficial
use of the river.

Current Status

Some 27 recreation areas within the AOC were monitored for faecal coliforms and/or E. coli
concentrations in 2002 and 35 sites were monitored in 2003 (St. Lawrence River Institute of Environmental
Sciences and the Recreational Area Bacteria Working Group. 2003; Moore and Ridal, 2004). These sites included
both public and private beaches and areas where water recreation activities have been known to occur
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along the Cornwall waterfront, Cornwall Island and the smaller communities in the AOC (Figures 3.13
and 3.14). In 2002 (a dry year), 25 of 27 sites met the PWQO, and 27 of 35 met the requirement in 2003
(wet year).

Figure 3-1: Bacteria sampling locations, 2002
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Figure 3-2: Bacteria sampling locations, 2003
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The data indicate that the microbiological water quality appears to have improved since the 1980s,
especially along the Cornwall waterfront (Figure 3.15). However, it was determined by a sub-committee
of the SLRRC (The Recreation Area Bacteria Working Group) upon review of the 2002 and 2003 data that
the criterion for E. coli in recreational water had not been met in the Area of Concern. Further sampling
and monitoring was recommended at Glengarry Park beach, Cornwall Island and in the vicinity of
Westley’s Point. The Working Group also recommended a review of the original delisting statement,
because recent research on microbial indicators had shown that even pristine areas in the Great Lakes
can exceed the PWQO as a result of natural sources (wildlife).

A water sampling program was conducted during the summer months in 2007 at Westley’s Point to
investigate possible sources of higher E. coli bacteria levels in this area (SLRIES and RRCA, 2008).
Sampling was focused in the areas of an agricultural drain and near cottages. It was found that 89% of
samples met the Provincial Water Quality Objective for E. coli. Although sampling did not provide
evidence that an existing tile drain outlet in the Westley’s Creek embayment area is contributing to
bacterial issues, the drain does provide a potential conduit for contaminants and should be relocated.
Incidences of higher bacteria levels appear be related to overall poorer water quality throughout the
bay, possibly a result of tributary water intrusions from alongshore currents.

Figure 3-3: Comnarison of fecal coliform concentrations at the Cornwall waterfront
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The sampling conducted in 2007 in the Westley’s Creek embayment suggested that in addition to the
faulty or overcharged septic systems along the shore, it is also possible that upstream tributaries
including the Raisin River, Finney Creek and Pattingale Creek may be continuing to contribute to the
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water quality issues at the site. As well, depending on meteorological and flow conditions, Westley’s
Creek located immediately downstream of the subject site may periodically be adding to problems.

Because several factors may degrade water quality in the area at different times, it was recommended
that the preparation of a pollution plan for the area should include assessments of inputs from nearby
tributaries (Raisin River, Finney Creek, Pattingale Creek and Westley’s Creek) on nearshore water
quality, relative to inputs from faulty or overcharged septic sources associated with nearshore
discharges. A voluntary septic inspection program for shoreline owners has been in place for the past 4
years to mitigate these problems. A community wastewater collection system has been proposed for
the Westley’s Point community, but does not appear feasible given logistical barriers amongst the
stakeholders.

In 2008, a sampling program collected samples throughout the swimming season along the St. Lawrence
River shoreline and towards mid-stream to assess the current impacts of tributary plumes impinging on
swimming areas. Over all water quality was very good, with only 15 of 236 samples (6%) exceeding the
PWQO (Figure 3-4).The impact of tributaries appear to be localized, with the most consistent issue
related to Westley’s Creek which appears to be entrained upstream, from time to time, into the cottage
area directly west of the watercourse (SLRIES and RRCA, 2009). To improve water quality in Westley’s
Creek and nearby Pattingale and Ferguson Creeks, a focused source identification program is being
implemented by the RRCA.

Figure 3-4: E. coli in nearshore and offshore samples
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measured in 2008 and include two dry weather events (June 25 and August 18) and two wet

weather events (July 14 and July 28). Symbols in red indicate samples that exceed 100 cfu/ 100
mL.

Public beaches in the AOC are located at Glengarry Park and Charlottenburgh Park. Charlottenburgh
Park has been recently re-opened (2004) and is managed by the RRCA. Weekly sampling at these
beaches is carried out by the Eastern Ontario Health Unit (EOHU) during the swimming season between
Victoria Day (last Sunday in May) and Labour Day (first Monday in September). The revised delisting
target is no more of than 20% of the weekly tests exceeding the PWQO.

Since 2005, Charlottenburgh Park has been in compliance with the delisting objective every swimming
season except 2006, with exceedance rates ranging from 0 to 11% (2009) over the last 5 years (Figure
3.17). At Glengarry Park, the delisting objective has been met in five years of the last eight (2006, 2007,
2009-2011) and every year consecutively since 2009 (Figure 3-5).

Figure 3-5: Percentages of weekly tests exceeding the PWQO at Charlottenburg Park beach since re-opening in
2005 and at Glengarry Park beach since 2004. The dashed line represents the delisting criterion objective of 20 %.
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A source identification and remediation project was initiated at Glengarry Park Beach since 2009 and
continues through 2012. Termed the “Beach Health Collaborative”, the project connects local beach
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managers (St. Lawrence Parks Commission, RRCA, South Stormont), the Eastern Ontario Health Unit and
environmental researchers (St. Lawrence River Institute, Public Health Ontario Laboratory, Clarkson
University). The aim of the collaborative is to identify possible E. coli sources and remediation measures
as part of a preventative program. Charlottenburg Park beach was included as a reference beach as its
posting rate is one of the lowest of the St. Lawrence River beaches monitored by the Health Unit.

The assessments included sanitary surveys and frequent monitoring of E. coli levels during the
swimming season. The surveys included the following: physical beach conditions, average bather load (#
beach users), beach cleaning schedules and protocols, and description and review of sanitary facilities.
Meteorological stations were set up at the beach to monitor wind speed, direction, air temperature and
precipitation.

Data from the 2011 swimming season at Charlottenburgh Park and Glengarry Park beaches were used to
evaluate whether the incidences of E. coli concentrations in excess of 100 CFU/100mL were associated
with weather events. The delisting objective states that the incidences of E. coli concentrations in excess
of 100 CFU/100mL at public beaches should be associated with unusual weather events, such as high
winds or heavy rainfall. At Charlottenburgh Park Beach, there were insufficient exceedances to
determine if this was the case, and there were no significant differences in rainfall or wind speed
between samples that exceeded 100 CFU/100mL and those that did not. However at Glengarry Park
Beach, where a greater number of exceedances occurred in 2011, mean wind speed over 3, 6, 12, and
24 hours was significantly higher prior to collection of samples that exceeded 100 CFU/100mL than prior
to collection of those that did not (0.0003 < p < 0.0264). Mean rainfall prior to sampling did not differ
significantly between samples that exceeded 100 CFU/100mL and those that did not at either beach, but
mean rainfall over 24 hours prior to sampling tended to be less among samples that exceeded 100
CFU/100mL than those that did not at Glengarry Park Beach (p = 0.042).

In instances where the E. coli concentration at beaches exceeds the PWQO, the RAP delisting objective
also requires that the main sources of fecal contamination must be identified. Public Health Ontario
Labs (PHOL) has developed human and bovine specific Bacteroides fragilis markers for use in surface
water evaluation. B. fragilis was used as a host specific indicator of fecal contamination sources at both
Charlottenburgh and Glengarry beaches during the 2011 swimming season.

At Charlottenburgh Park, fecal B. fragilis was detected in 28 of 32 samples. Four of these samples
contained human-specific B. fragilis only and four contained bovine B. fragilis only. Twenty samples
were positive for both human and bovine B. fragilis, and the remaining four samples contained B. fragilis
that was from neither a human nor a bovine source. In general, E. coli counts at Charlottenburgh were
well below the PWQO when no Bacteroides was detected or only bovine sources were present, and
occasionally exceeded the provincial standard when both human and bovine sources were present, or
when fecal contamination was from non human or bovine sources (Fig. 3.18). Similarly, Glengarry Park
exhibited E. coli counts in excess of the PWQO only when human and bovine fecal sources were both
present. When only human or bovine fecal sources were present, E. coli counts remained below the
PWQQO. B. fragilis was encountered in every sample from Glengarry Park, and human, bovine or
combined human and bovine sources were present in all samples (Figure 3-6).
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At both Glengarry Park and Charlottenburgh Park beaches, human-specific B. fragilis was present at
background levels throughout the sampling season. Bovine-specific B. fragilis was more prevalent in July
and August coincident with increased E. coli CFU counts. These results suggest that while anthropogenic
fecal contamination continues to represent a minor source of E. coli in the St. Lawrence River AOC,
bovine sources are more closely related to E. coli concentrations in excess of the PWQO. In addition, the
role of waterfowl as potential vectors for bovine-specific b. fragilis remains unevaluated.

Figure 3-6: B. fragilis source identification and E. coli density at Charlottenburgh (top graph) and Glengarry Park
(bottom) beaches. The horizontal line across the chart represents the 100 CFU / 100 mL PWQO.
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In summary, the basic requirements as outlined in the delisting criterion have been met:

e At the two public beaches in the AOC less than 20% of weekly tests exceed the
Provincial Water Quality Objective for the past three annual swimming seasons. The
PWQO exceedances at Glengarry Park Beach are associated with local high wind
periods suggesting re-suspension of E. coli bacteria from sediments may be the cause
of impaired water quality. Microbial source tracking information suggests a mix of
sources including human and bovine and possibly other sources are present at both
beaches, but incidences of E. coli from human sources only (the worst case scenario
with respect to human health) are low.

e The ‘vast majority’ (an average of 85% sites surveyed) of body contact water
recreation areas in the AOC, other than public beaches, always met the Provincial
Water Quality Objective (PWQO) during the swimming season. A further detailed
investigation in the vicinity of Westley’s Point, a site where the PWQO has been
exceeded, found that only 6% of 236 samples collected exceeded the PWQO and in
some cases reflected intrusion of Westley Creek water into the sampling area.
Pollution control programs and a septic inspection programs have been implemented
to improve water quality in the Westley Point area.

A Beach Health Collaborative involving the St. Lawrence Parks Commission, the RRCA, the Eastern

Ontario Health Unit and the St. Lawrence River Institute has been formed with plans to continue to find
ways to ensure lasting improvements at water recreation areas in the St. Lawrence River.

Summary and Recommendation

The Recreational Area Bacteria Working Group under SLRRC has documented substantial improvements
in bacteria (E.coli) levels along the Cornwall waterfront and in Lake St. Francis since the 1980s. The City
of Cornwall developed and implemented a Pollution Prevention and Control Plan that reduced the
number of combined sewers and combined sewer overflow events. In addition, the septic system re-
inspection program, implemented in 2008, is addressing improperly maintained or poorly sited septic
systems. Finally, a number of programs (such as the RAP Tributary Restoration Program, and
Environmental Farm Plans) have been effective in restricting the access of livestock to open water and
improving the management of animal wastes from rural sources.

There are a small number of sites (non-bathing areas) where bacteria levels occasionally exceed
provincial limits for the protection of human health. These sites will be subject to more targeted
sampling and remedial actions, if required. Routine sampling of beaches and other recreational waters
will continue.

Stage 2 Status (1997) Impaired
Stage 2 Update Status (2007) Impaired
Stage 3 Status (2012) Not impaired

Technical Reports Cited for 3.2.5

Beach Closing IBU Assessment Page 15



Kauss, P.B., Y.S. Hamdy, B.S. Hamma. 1988. St. Lawrence River Environmental Investigations. Volume 1.
Background: Assessment of Water, Sediment and Biota in the Cornwall, Ontario and Massena, New York
Section of the St. Lawrence River, 1979-1982. Queen’s Printer of Ontario. ISBN 0-7729-3559-9.

Ontario Ministry of Health. Beach Management Protocol. 2008. ISBN: 978-1-4249-7599-0 Oct/08

Pilon, R.E. and S.B. Karl. 1992. Raisin Region Conservation Authority St. Lawrence Beaches Study Final
Report. Martintown, Ontario

The St. Lawrence River Institute of Environmental Sciences and the Raison River Conservation Authority.
2008. Bacteria Contamination Assessment and Remediation Program. Prepared for the Ontario Ministry
of the Environment, Kingston, ON in support of the St. Lawrence River Restoration Council. 44pp.

St. Lawrence River Institute of Environmental Sciences and the Raison River Conservation Authority.
2009. Bacteria Contamination Assessment and Remediation Program 2008: Contributions of Tributaries.
Prepared for the Ontario Ministry of the Environment, Kingston, ON in support of the St. Lawrence River
Restoration Council. 45pp.

Richman, LA, G Rupert, H Young. 1997. St. Lawrence River Remedial Action Plan Technical Report #8:
Water Quality of Sutherland Creek, 1994, Cornwall, Ontario. Queen’s Printer for Ontario. ISBN 0-7778-
6752-4.

Pilon, RE and R-M Chretien. 1991. Raisin Region Conservation Authority St. Lawrence Beaches
Study Summary Report. Martintown, Ontario.

Ministry of Environment and Energy. 1994. Water Management Policies Guidelines Provincial
Water Quality Objectives of the Ministry of Environment and Energy (Appendix A). ISBN O-
7778-8473-9 rev. (Revised February 1999).

Moore, H and Ridal, JJ. 2004. Faecal bacteria concentrations in the St. Lawrence River
(Cornwall) area of concern. St. Lawrence River Institute of Environmental Sciences, Cornwall,
Ontario. Report prepared for St. Lawrence River Restoration Council and the MOE. 34 pp.

Federal-Provincial Working Group on Recreational Water Quality of the Federal-Provincial
Advisory Committee on Environmental and Occupational Health. 1992. Guideline for Canadian
Recreational Water Quality. Health and Welfare Canada, Minister of Supply and Services
Canada, Ottawa. ISBN 0-660-14239-2.

St. Lawrence River Institute of Environmental Sciences and the Recreational Area Bacteria
Working Group. 2003. An Assessment of Coliform Bacteria Levels in Water Contact Recreation
Zones in the St. Lawrence River (Cornwall) Area of Concern. 35 pp.

St. Lawrence RAP Team. 1992. Remedial Action Plan for the Cornwall-Lake St. Francis Area:
Stage 1 Report: Environmental Conditions and Problem Definitions. ISBN: 0-662-19958-8.

Beach Closing IBU Assessment Page 16



ATTACHMENT 2

Responses to Stage 3 Peer Review Comments on Bacteria Section
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Reviewer Comment

The revised delisting criteria states that “no more than 20% of weekly tests exceed the PWQO”,
however not time frame is provided, in contrast to the previous delisting criteria which indicates
that the goal is for water quality to remain good for “two consecutive years”. Charlottenburg
Beach would meet a delisting criterion of “beach open for 80% of beach season for two
consecutive years”, however we would suggest further data showing a consistent trend is
required.

Response:

The RAP Stage 2 document stated the “beach closings/water contact sports” Beneficial Use
Impairment will be delisted when there have been no beach closures in the AOC for two
consecutive years, and no reports of St. Lawrence River water in the AOC at concentrations
exceeding Provincial Water Quality Objectives (100 E. coli per 100 mL in 1996), at locations
where water is used for body contact recreation.

Public beaches in the AOC are located at Glengarry Park and Charlottenburgh Park.
Charlottenburgh Park has been recently re-opened (2004) and is managed by the RRCA. Weekly
sampling at these beaches is carried out by the Eastern Ontario Health Unit (EOHU) during the
swimming season between Victoria Day (last Sunday in May) and Labour Day (first Monday in
September). The revised delisting target is no more of than 20% of the weekly tests exceeding
the PWQO. Since 2005, Charlottenburgh Park has been in compliance with the delisting
objective every swimming season except 2006, with exceedance rates ranging from 0 to 11%
(2009) over the last 5 years (Fig. 1a). At Glengarry Park, the delisting objective has been met in
five years of the last eight (2006, 2007, 2009-2011) and every year consecutively since 2009

(Fig. 2).
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Figure 1: E. coli conditions at Charlottenburgh Park Beach from 2005 through 2011. A)

2008 2009 2010 2011

Year

Percentage of tests exceeding 100 CFU / 100mL. The dashed line represents 20 % of samples. B)

Percentage of days the beach was posted during the swimming season. C) Number of days the

beach was closed during the swimming season.
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Figure 2: E. coli conditions at Glengarry Park Beach from 2004 through 2011. A) Percentage of
tests exceeding 100 CFU / 100mL. The dashed line represents 20 % of samples. B) Percentage of
days the beach was posted during the swimming season. C) Number of days the beach was

closed during the swimming season.
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Reviewer Comments

The draft report indicates a source identification project was undertaken at Glengarry Beach in
2009, although no data are provided to indicate that the main/predominant sources of fecal
pollution are known at this beach. There is no indication that the main/ predominant sources of
fecal pollution are known for Charlotteburg Beach. While 2008 data suggest water quality in
the St. Lawrence River was relatively clean (only 6% of water samples exceeded PWQO), the
significance of potential fecal pollution sources like septic systems and upstream tributaries are
not clear. It would be valuable to have data indicating human sewage was not likely to be a
significant fecal pollution source in the AOC.

Response:

Beach sanitary surveys were conducted at Glengarry beach by SLRIES during the swimming
season in 2008, 2009 and 2010. These surveys included the following: physical beach
conditions, average bather load (# beach users), beach cleaning schedules and protocols, and
description and review of sanitary facilities. Samples were collected at the beach, CP beach and
at Finney’s Creek for various water quality indicators. These differences reflect the greater
importance of nearshore sources at GPB with Finney Creek and especially the larger,
tea-coloured Raisin River influencing water quality at GPB. The highest E. coli value at GPB was
found on a wet event and windy day (2.0 mm of rain on the sampling day and 20 km/hr winds) .
Other causative factors at GPB for the high background levels of E. coli may be the relative
importance of birds at the beach. Herring gulls frequent GPB and their feces contain high
amounts of E. coli.

A beach health study was initiated at Glengarry and Charlottenburg in 2009. The main goal of
the project has been to develop predictive models for E. coli concentrations at the two beaches.
The models are based on easily measured environmental parameters such as temperature,
wind speed, conductivity, and turbidity. In 2011, fecal source identification work is underway to
distinguish between human and bovine sources. This work was led by Dr. Anna Majury of the
Eastern Ontario Public Health Laboratory. For body contact water recreation areas where the
PWQO was exceeded, the delisting objective states that the incidences of E. coli concentrations
in excess of 100 CFU/100mL should be associated with unusual weather events, such as high
winds or heavy rainfall. We used data from the 2011 swimming season at Charlottenburgh Park
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Beach and Glengarry Park beach to evaluate the compliance with this delisting objective. At
Charlottenburgh Park Beach, there were insufficient exceedances to determine if this was the
case, and there were no significant differences in rainfall or wind speed between samples that
exceeded 100 CFU/100mL and those that did not. However, average wind speed over 6 and 12
hours prior to sampling tended to be higher for samples that exceeded the PWQO than for
those that did not (Fig. 3, p > 0.05) At Glengarry Park Beach, where a greater number of
exceedances occurred in 2011, mean wind speed over 3, 6, 12, and 24 hours was significantly
higher prior to collection of samples that exceeded 100 CFU/100mL than prior to collection of
those that did not (Fig 4, 0.0003 < p < 0.0264). Mean rainfall prior to sampling did not differ
significantly between samples that exceeded 100 CFU/100mL and those that did not at either
beach, but mean rainfall over 24 hours prior to sampling tended to be less among samples that
exceeded 100 CFU/100mL than those that did not at Glengarry Park Beach (Fig. 5, p = 0.042).
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Figure 3. Mean wind speed (m/s) at Charlottenburgh Park Beach prior to sampling events in
which the Provincial Water Quality Objective (PWQO) of 100 CFU/mL was and was not
exceeded. A) Average wind speed over 6 hours prior to sampling. B) Average wind speed over
12 hours prior to sampling.
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Figure 4: Mean wind speed (m/s) at Glengarry Park Beach prior to sampling events that did and
did not exceed the PWQO of 100 CFU E. coli per 100 mL. A) Mean wind speed over 3 hours
prior to sampling. B) Mean wind speed over 6 hours prior to sampling. C). Mean wind speed
over 12 hours prior to sampling. D) Mean wind speed over 24 hours prior to sampling.
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Figure 5: Total rainfall for 24 hours prior to sampling for samples that did or did not exceed the
PWQO of 100 CFU E. coli per 100 mL water at Charlottenburgh Park Beach.

In instances where the E. coli concentration at beaches exceeds the PWQO, the RAP delisting
objective states that the main sources of fecal contamination must be identified. Public Health
Ontario Labs (PHOL) has developed human and bovine specific Bacteroides fragilis markers for
use in surface water evaluation. B. fragilis was used as a host specific indicator of fecal
contamination sources at both Charlottenburgh and Glengarry beaches during the 2011
swimming season.

At Charlottenburgh Park, fecal B. fragilis was detected in 28 of 32 samples. Four of these
samples contained human-specific B. fragilis only and four contained bovine B. fragilis only.
Twenty samples were positive for both human and bovine B. fragilis, and the remaining four
samples contained B. fragilis that was from neither a human nor a bovine source. In general, E.
coli counts at Charlottenburgh were well below the PWQO when no Bacteroides was detected
or only bovine sources were present, and occasionally exceeded the provincial standard when
both human and bovine sources were present, or when fecal contamination was from non
human or bovine sources (Fig. 6). Similarly, Glengarry Park exhibited E. coli counts in excess of
the PWQO only when human and bovine fecal sources were both present. When only human or
bovine fecal sources were present, E. coli counts remained below the PWQO. B. fragilis was
encountered in every sample from Glengarry Park, and human, bovine or combined human and
bovine sources were present in all samples (Fig. 7). At both Glengarry Park and Charlottenburgh
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Park beaches, human-specific B. fragilis was present at background levels throughout the
sampling season. Bovine-specific B. fragilis was more prevalent in July and August coincident
with increased E. coli CFU counts. These results suggest that while anthropogenic fecal
contamination continues to represent a minor source of E. coli in the St. Lawrence River AOC,
bovine sources are more closely related to E. coli concentrations in excess of the PWQO. In
addition, the role of waterfowl as potential vectors for bovine-specific b. fragilis remains
unevaluated.
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Figure 6: B. fragilis source identification and E. coli density at Charlottenburgh Park Beach. The
horizontal line across the chart represents the 100 CFU / 100 mL PWQO.
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Figure 7: B. fragilis source identification and E. coli density at Glengarry Park Beach. The
horizontal line across the chart represents the 100 CFU / 100 mL PWQO.

Reviewer Comment

In summary, the information provided in the draft report do not support the conclusion that the
delisting criteria have been met. With respect to the two public swimming beaches, one does
not meet the delisting criteria of being open for 80% of beach season, the other requires
presentation of data from more sampling years to make a conclusive assessment of the status.
While the draft report indicates source identification studies have been completed, the results
are not presented in sufficient detail. Consequently, we are not able to determine if the sources
are known, and meet the requirements of the delisting criteria. There is no information
provided that correlates Beach postings with weather events. The data presented does support
the conclusion that for the broader “body contact water recreation areas”, the delisting criteria
have been met, however further information on sources is required. We understand there may
be more recent E. coli and microbial source tracking data from the St. Lawrence River Institute
of Environmental Sciences that may be relevant for evaluating whether delisting criteria are
being met.
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Response: This work requested has been presented above. Continued work on microbial
source tracking is planned through the St. Lawrence Beach Health collaborative comprising the
Eastern Ontario Health Unit, St. Lawrence Parks Commission, Raisin Region Conservation
Authority, the Township of South Stormont, Public Health Laboratory of Ontario, and the St.
Lawrence River Institute of Environmental Sciences.
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