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Executive Summary

The Bay of Quinte Area of Concern ‘Restrictions on Drinking Water Consumption or Taste and Odour
Problems’ Beneficial Use Impairment (BUI) was identified as being ‘impaired’ in the 1990 Bay of Quinte
Remedial Action Plan (RAP) Stage 1 Report (prepared by the Bay of Quinte Remedial Action Plan
Coordinating Committee). In 1993, this impaired status was further supported by additional scientific
evidence presented in the subsequent Stage 2 Report (BQ RAP Coordinating Committee). Taste and
odour problems caused by excessive algal growths compounded by treatment at the local water
treatment at the local water plants have been reported. Restrictions against using Bay of Quinte water
as a raw water supply have not been imposed, although alternative drinking water supplies have been
sought by some municipalities. No violations of drinking water objectives have been recorded by the
Ontario Drinking Water Surveillance Program (DWSP) (BQ RAP Stage 2 Report).

The listing guidance provided by the International Joint Commission in 1991 for this BUI is as follows:

When treated drinking water supplies are impacted to the extent that: 1) densities of disease-causing
organisms or concentrations of hazardous or toxic chemicals or radioactive substances exceed
human health standards, objectives or guidelines; 2) taste and odour problems are present; or 3)
treatment needed to make raw water suitable for drinking is beyond the standard treatment used in
comparable portions of the Great Lakes which are not degraded (i.e. settling, coagulation,
disinfection).

Data for raw source water and treated municipal water serving the municipalities of Picton, Belleville,
Deseronto, and Bayside as well as monitoring data for open surface water sites in the middle and upper
Bay of Quinte have been used for the purpose of assessing the current status of this beneficial use
impairment.

The restoration goal and associated targets for this BUI are linked to the restoration goals of many other
BUIs in the Bay of Quinte, more specifically the overall goal of reducing the bay’s nutrient enrichment
level, as stated in the Stage 2 report:

“To restore and maintain the trophic status of the Bay of Quinte so that phytoplankton densities are
reduced, taste and odour problems in drinking water supplies are improved, and the trophic status
of the bay is similar to the 1930s conditions.” (BQ Stage 2 Report, p. 56)

Two targets (and three criteria) were established to assess the status of the ‘Restrictions on Drinking
Water Consumption or Taste and Odour Problems

1. Taste and Odour - Demonstrate that Bay of Quinte treated drinking water is substantially
free from concentrations of algal/bacterial related taste and odour compounds.

Criterion 1-1. Based on Ontario Drinking Water Surveillance Program (DWSP), record in
no more than 20% of samples per year (e.g., 1 in 5), for the past three years, a
concentration of greater than the odour threshold concentration for algal/bacterial Taste
and Odour compounds (geosmin, Methylisobormeol (MIB)) in treated water from the upper
and middle Bay of Quinte.

Criterion 1-2. Compared to the XCG (2004) survey of municipal drinking water in Bay of
Quinte, demonstrate no increase in taste and odour complaints related to source water
quality in Picton, Belleville, Deseronto and Bayside drinking water supplies.
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2. Health Related - Demonstrate that health-related water quality parameters in treated
drinking water have concentrations equal to or below their maximum acceptable
concentrations as specified under the Ontario drinking water quality standards

Criterion 2-1. For a period of the past five consecutive years at the Belleville, Picton,
Deseronto and Bayside water treatment plants, all health related water quality parameters,
including E. coli and microcystin-LR in treated drinking water as measured by and recorded
in databases for the Ontario Drinking Water Surveillance Program (ODWSP) and Ontario
Drinking Water Information System (ODWIS) have concentrations equal to or less than their

Maximum Acceptable Concentration (MAC) for the specified water quality parameter.
Despite the fact that health related water quality was not a concern Criterion 2-1 was included to provide a
comprehensive assessment of the BUI with readily available data.

Numerous programs were put in place to reduce inputs of nutrients and bacteria prior to and following
the preparation of the Remedial Action Plan. Upgrades to sewage treatment facilities, improvements to
stormwater management systems, programs to assess private septic systems, and establishing ‘best
management practices’ in the agricultural community have all contributed to reducing inputs over the
past 30 years. In addition, all bay area municipal water treatment plants have instituted an additional
step of using an ‘activated carbon treatment process’ (powder and/or granular) during periods when
algal bloom episodes are known to occur. This process adsorbs natural organic compounds and taste
and odour compounds, which includes Geosmin and MIB, removing them from the water. (S.
Mugalingham, Ph.D., P. Eng., BQ RAP Technical Coordinator, email correspondence, October 15,
2012)

The assessment of the status of the beneficial use impairment by technical experts of the Biomonitoring
and Water Quality Technical Work Group indicates that the redesignation targets and criteria (criteria
are listed on page 4) related to the ‘Restrictions on Drinking Water Consumption and Taste and Odour’
BUI have been met.

Levels of taste and odour compounds (MIB and geosmin) are below the target level for
the past three years, meeting criterion 1.1

A 2013 survey of taste and odour ‘complaints’ showed no increase in level of concern from
respondents as recorded in the 2004 survey, meeting criterion 1.2.

Regular monitoring of treated drinking water for health-related parameters including E.coli
and the cyanobacteria toxin microcystin-LR, showed no exceedances of the Maximum
Allowable Concentrations at the four municipal treatment plants over the 5-year period,
2011-2015, meeting criterion 2.1.

Recommendation - the status of the ‘Restrictions on Drinking Water Consumption and
Taste and Odour’ beneficial use impairment can be considered to be ‘not impaired’.
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1.0 Introduction

The Bay of Quinte Area of Concern ‘Restrictions on Drinking Water Consumption or Taste and Odour
Problems’ beneficial use impairment (BUI) was identified as being ‘impaired’ in the 1990 Bay of Quinte
Remedial Action Plan (RAP) Stage 1 Report (prepared by the Bay of Quinte Remedial Action Plan
(BQRAP) Coordinating Committee). This impaired status was further supported by additional scientific
evidence presented in the subsequent Stage 2 Report (BQRAP Coordinating Committee 1993).

Data for raw source water and treated municipal water serving Picton, Belleville, Deseronto, and
Bayside (Map 1, Table 1.1) as well as monitoring data for open surface water sites in the middle and
upper Bay of Quinte have been used to assess the current status of this beneficial use impairment. This
report summarizes the work that has been done to assess current conditions and determine whether
restoration goals and targets have been met so that a ‘not impaired’ status can be applied to the
‘Restrictions on Drinking Water Consumption or Taste and Odour Problems’ BUI in the Bay of Quinte.
This consists of work completed by scientists and RAP partners who have been members of the
Biomonitoring and Water Quality Technical Work Group. The purpose of this technical work group was
to:

e establish the targets and criteria needed to measure the status of the beneficial use
impairment to determine if it can be considered restored; and,

e conduct and document the monitoring and research needed to assess whether those
targets and criteria have been met.

The report also summarizes the actions that have been taken by RAP partners within the Bay of Quinte
to address the impairment and restore the beneficial use of source water and treated water.

Map 1 - Location of Water Treatment Plants Monitored for BUI #9
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Table 1.1 — Drinking Water Systems and Population Served

Drinking Water System Population Served Reference

Approved Quinte Region
Belleville 40,000 Assessment Report, July
2014
Approved Quinte Region
Picton 5,905 Assessment Report, July
2014
Approved Quinte Region
Deseronto 2,100 Assessment Report, July
2014
Approved Trent Assessment
Report, Oct 2014

Bayside 3,500

The Quinte West treatment plant, at Trenton, was not included in this assessment as it draws water
from the Trent River, not from the Bay of Quinte. Given the International Joint Commission (IJC)
definition for this BUI, private shorewells are also not included and no formal targets or criteria related
to raw water are part of the delisting process. However, a ‘community objective’ has been set, to
ensure that consideration is given to the quality of the raw source water near concentrations of
waterfront wells. The community objective is not required to be met in order to redesignate the BUI
from impaired to not impaired, but will continue to be considered for long term monitoring and
assessment of the bay (Appendix D).

2.0 Targets and Criteria for Redesignating the Beneficial Use
Impairment ‘Restrictions on Drinking Water Consumption or
Taste and Odour Problems’

The Stage 1 Report highlights concerns going back to the 1940’s related to consuming water sourced
from the Bay of Quinte as drinking water, including public complaints of taste and odour issues (1990
Stage 1 Report, p 27). The Stage 1 report links this concern to excessive algae blooms:

“Taste and odour problems have been reported. The problem is caused by excessive algal
growths, and is compounded by the degree of chemical treatment undertaken at the local
water treatment plants. Restrictions against using Bay of Quinte water as a raw water
supply have not been imposed, although alternative drinking water supplies have been
sought by some municipalities”.

(BQ Stage 1 Report, Table A)

The restoration goal and associated targets for this beneficial use impairment are linked to the
restoration goals of many other BUIs in the Bay of Quinte more specifically the overall goal of reducing
the bay’s nutrient enrichment level, as stated in the Stage 2 report:

“To restore and maintain the trophic status of the Bay of Quinte so that phytoplankton
densities are reduced, taste and odour problems in drinking water supplies are improvea,
and the trophic status of the bay is similar to the 1930s conditions”.

(BQ Stage 2 Report, p. 56)
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2.1 Targets and Criteria

The IJC delisting guidelines for the Restrictions on Drinking Water Consumption or Taste and Odour
Problems are:

For treated drinking water supplies: 1) when densities of disease-causing organisms or
concentrations of hazardous or toxic chemicals or radioactive substances do not exceed
human health objectives, standards or guidelines; 2) when taste and odor problems are
absent; and 3) when treatment needed to make raw water suitable for drinking does not
exceed the standard treatment used in comparable portions of the Great Lakes which are
not degraded (i.e. settling, coagulation, disinfection). (International Joint Commission,
1991).

The current restoration targets and criteria (established in 2013) are shown in Table 2.1, and a summary
of the targets and criteria over time is presented in Table 2.2.

The original targets focused on municipal drinking water supplies and were subsequently determined
to be subjective and non-quantitative. As such, these targets did not allow for the BUI to undergo
scientifically measured assessments. The early targets were specific to only three municipal water
treatment facilities, Belleville, Deseronto, and Bayside and did not account for individuals that may draw
drinking water directly from the bay. The original targets were revised in 2012 to include:

i.  afourth municipal water supply, at Picton;
ii. more quantitative measures;

iii.  specific targets and thresholds for the taste and odour compounds (MIB and geosmin);
iv. assessment of water quality at open water sites to recognize that some users draw
water from the bay directly, not just via the municipal water treatment plants; and
v.  specific criteria established for levels of E.coli and the cyanobacteria toxin microcystin-

LR.

Table 2.1 — Current (approved in 2013) Targets and Status

DELISTING TARGETS CRITERIA STATUS
1. Demonstrate that Bay of | i. Based on Ontario Drinking Water Surveillance
Quinte treated drinking Program (DWSP), record in no more than 20% of
water is substantially samples per year (i.e., 1in 5), for the past three years, NOT
free from concentrations | a concentration of greater than the odour threshold
of algal/bacterial related | concentration for algal/bacterial T&O compounds IMPAIRED
taste and odour (geosmin, MIB) in treated water from the upper and
compounds that may middle Bay of Quinte.
indicate potential risk to
human and ecosystem ii. Compared to the XCG (2004) survey of municipal
health. drinking water in Bay of Quinte, demonstrate no NOT
increase in taste and odour complaints related to
source water quality in Picton, Belleville, Deseronto IMPAIRED
and Bayside drinking water supplies.
2. Demonstrate that For a period of the past five consecutive years at the
health-related water Belleville, Picton, Deseronto and Bayside water NOT
quality parameters in treatment plants, all health related water quality IMPAIRED
treated drinking water parameters, including E. coli and microcystin-LR in
have concentrations treated drinking water as measured by and recorded in
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equal to or below their
maximum acceptable

concentrations (MAC)
as specified under the
Ontario drinking water
quality standards

parameter.

databases for the Ontario Drinking Water Surveillance
Program (ODWSP) and Ontario Drinking Water
Information System (ODWIS) have concentrations
equal to or less than their Maximum Acceptable
Concentration (MAC) for the specified water quality

The 2012 targets were further revised in 2013, although the essence of the 2012 targets was maintained
(see Table 2.2). The primary change that occurred was that the health-related criterion dealing with E.
coli and microcystin-LR was applied to treated water samples, not raw water as in the 2012 criterion.
Management of these parameters is considered a lower Great Lakes issue and not an issue that is to
be specifically addressed through the Remedial Action Plan process, as the RAP process was
established to address historical issues in the bay as documented in the Stage 1 and Stage 2 reports.
This is also more consistent with the 1991 1JC delisting guidelines. Raw water would, however, continue
to be monitored for E. coli and microcystin-LR under a ‘community objective.’

Table 2.2 — Evolution of Targets and Criteria

Target

Criteria

Original Targets

SOURCE: Bay of
Quinte
Restoration
Council 5 year
workplan 2001-
2005; Fred
Stride
Consulting (p.
25)

Demonstrate a ‘positive trend’
or change in Bay of Quinte
drinking water taste and odour.

‘Reduction’ in algae levels as anticipated by reduced
phosphorous in the Upper Bay in the Belleville Water
Treatment Plant raw water intake.

MAC from the ODWSP for
treated drinking water met and
exceeded.

Fewer taste and odour complaints in Belleville,
Deseronto and Bayside drinking water supplies.

No exceedances of safe levels
of trihalomethanes (THMSs) or
algal toxins in treated drinking
water at ODWSP water
treatment plants (Bayside,
Belleville, Deseronto).

At ODWSP water treatment plants, there will be:

i. Reduction in chemical usage as anticipated by
reduced P;

ii. No MAC exceedances or significant increases in
THMs in treated Bay of Quinte drinking water since
1993; and

iii. No safe level exceedances of toxins in treated
drinking water.

SOURCE:
BQRAP Science
Forum
Proceedings
Report
“Assessing
Delisting
Requirements”

October 10th
and 11th, 2012

Belleville,
Ontario

Demonstrate a statistically
significant decrease in the
concentration of algal/bacterial
taste and odour compounds in
Bay of Quinte drinking water.

i. Compared to the XCG (2004) survey of municipal
drinking water in Bay of Quinte, demonstrate no increase
in taste and odour complaints related to source water
quality in Picton, Belleville, Deseronto and Bayside
drinking water supplies.

ii. Based on Ontario Drinking Water Surveillance
Program (ODWSP) and other relevant field measures,
demonstrate a statistically significant decrease in human
Odour Threshold Concentration (OTC) exceedances for
(algal/bacterial) taste and odour compounds (geosmin,
2-Methylisoborneol (MIB), b-cyclocitral) from Upper &
Middle Bay of Quinte raw water.
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Table 2.2 — Evolution of Targets and Criteria

Target

Criteria

Demonstrate that health related
water quality parameters in
treated drinking water have
concentrations equal to or
below their maximum
acceptable concentrations
(MAC) as specified under the
Ontario drinking water quality
standards.

For a period of the past five consecutive years at the
Belleville, Picton, Deseronto and Bayside Water
Treatment Plants, all health related water quality
parameters, including E. coli and microcystin-LR in
treated drinking water as measured by and recorded in
databases for the Ontario Drinking Water Surveillance
Program (ODWSP) and Ontario Drinking Water
Information System (ODWIS) have concentrations
equal to or less than their Maximum Acceptable
Concentration (MAC) for the specified water quality
parameter.

Demonstrate that Bay of Quinte
surface waters used as a
source of drinking water are
substantially free from
concentrations of cyanobacteria
toxins that may indicate
potential risk to human and
ecosystem health.

Based on surface water samples from the Ontario
Drinking Water Surveillance Program (DWSP) and
select open water and nearshore sampling sites in the
Bay of Quinte that are known to be areas used as a
source of drinking water, record in no more than 20% of
samples per year (i.e. 1in 5), for the past three years, a
concentration of greater than 20 ug/L Total microcystins
(expressed as microcystin-LR).

Demonstrate that Bay of Quinte
surface waters used as a
source of drinking water are
substantially free from
concentrations of E. coli
bacteria that may indicate
potential risk to human, animal,
or ecosystem health.

Based on surface water samples from select open
water and nearshore sampling sites in the Bay of
Quinte that are known to be areas used as a source of
drinking water, record no E. coli concentrations greater
than 100 E. coli/100mL in any samples for the past
three years.

Current Target

SOURCE:
Restoration
Council June 18,
2013 meeting

Demonstrate that Bay of Quinte
treated drinking water is
substantially free from
concentrations of algal/bacterial
related taste and odour
compounds.

i. Based on Ontario Drinking Water Surveillance
Program data from the Bay of Quinte, record in no more
than 20% of samples per year (i.e., 1in 5), for the past
three years, a concentration of greater than the odour
threshold concentration for algal/bacterial T&O
compounds (geosmin, MIB) in treated drinking water
from the upper and middle Bay of Quinte.

ii. Compared to the XCG (2004) survey of municipal
drinking water in Bay of Quinte, demonstrate no
increase in taste and odour complaints related to
source water quality in Picton, Belleville, Deseronto and
Bayside drinking water supplies.
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of Targets and Criteria

Target

Criteria

Demonstrate that health-related
water quality parameters in
treated drinking water have
concentrations equal to or
below their maximum
acceptable concentrations as
specified under the Ontario
drinking water quality standards

For a period of the past five consecutive years at the
Belleville, Picton, Deseronto and Bayside water
treatment plants, all health related water quality
parameters, including E. coli and microcystin-LR in
treated drinking water as measured by and recorded in
databases for the Ontario Drinking Water Surveillance
Program (ODWSP) and Ontario Drinking Water
Information System (ODWIS) have concentrations
equal to or less than their Maximum Acceptable
Concentration (MAC) for the specified water quality
parameter.

Despite the fact that health related water quality was not a concern Criterion
2-1 was included to provide a comprehensive assessment of the BUI with

readily available data.

3.0 Historical Impacts

The issue of restriction of drinking water consumption and taste and odour complaints has been
common to many areas of the Great Lakes since the 1930s or earlier. The cause is associated in many
instances to high levels of nutrients that contribute to extensive algal blooms, with noxious odours
associated with decomposition of the algae. In the past inadequate sewage treatment and poor
agricultural practices (e.g., cattle in streams, poor manure management) caused bacterial
contamination as well.

This was certainly the case in the Bay of Quinte, and noted as a long-standing issue in the Bay of Quinte
Stage 1 Report. At the time it was felt that reducing algae levels would in turn reduce taste and odour
issues in drinking water. From the 1970s, much management effort has been directed at reducing the
excess nutrient loading and algal growth in the bay. Improved management of nutrients (i.e., sewage
treatment upgrades, better management of agricultural runoff), shoreline rehabilitation, and other
practices has led to a significant reduction in nutrient input to the bay. These actions reduced the
incidence and extent of algae blooms and lessened the degree of concern about taste and odours.
Nonetheless, through the 1990s and into the 2000s, complaints about taste and odour continued.

In a 2008 draft paper on harmful algae blooms, the author, Dr. Sue Watson, notes that there is “an
apparent resurgence in algae blooms in the Great Lakes, and an additional new concern with their
potential production of toxins, or harmful metabolites, compounds which were unidentified in the 1970s.”
The relationship between nutrient levels, algae, and production of odour-causing compounds is
complex and with the addition of invasive zebra mussels to the Bay of Quinte, predicting taste and
odour outbreaks is very difficult.

Drinking water user surveys were conducted in 2004 and 2013 to get an indication of taste and odour
concerns with drinking water. In the 2004 survey undertaken by XCG Consultants, 43% of the
respondents identified taste and odour as a problem in their drinking water coming from four municipal
water treatment plants in the Bay of Quinte. It is important to note that the complaints recorded in the
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2004 survey were mostly related to taste and odour associated with chlorine, and only about 15% could
be attributed to organic sources in the source water. The authors of the XCG survey concluded that:
“There is no evidence that taste and odour problems identified in the base year time frame (1989-1994)
have since been reduced” but noted further that “The results of the survey suggest that the taste and
odour problems are considered by respondents to be a nuisance issue, not dissimilar to reports from
other communities bordering the Great Lakes.”

The 2013 survey was undertaken by Quinte Conservation and included respondents on private wells
as well as those drawing water from the bay’s four municipal water treatment plants (WTPs). Those
using water from WTPs expressed a similar level of concern for taste and odour issues as in the 2004
survey (see Table 6.2).

With regard to bacterial contamination, the Stage 2 report documents the fact that concern over
bacteriological contamination in the Great Lakes was expressed in the first International Joint
Commission (IJC) report in 1918. At the time, drinking water was inadequately treated and raw sewage
was being discharged at most population centres. As sewage treatment and water filtration plants were
constructed, the level of contamination was reduced. In 1950, the IJC found that conditions had
improved, but that there was still a risk of water-borne diseases such as polio, typhoid fever, and
cholera. Significant improvements were made since the 1950s, and for several decades, the routine
testing of drinking water has shown treated drinking water in the bay to be free of bacteriological
contamination.

Persistent toxic contaminants have been of concern across the Great Lakes with a peaking of public
knowledge and concern during the 1960s. The Bay of Quinte AOC Stage 2 report (p. 90) notes that
“Over the next twenty years (since 1960), more persistent toxic contaminants were discovered, and the
list continues to grow.” The Stage 2 report indicated that the list of contaminants identified in the Bay of
Quinte at that time included: DDT, PCB, Mirex, phenol, pentachlorophenol, dioxin and furan,
polynuclear aromatic hydrocarbon, hexachlorobenzene, chlordane and dieldrin, as well as mercury,
and potentially toxic metals and metalloids such as arsenic. In recent years, persistent toxic
contaminants have not been found in any treated water samples at levels exceeding the Provincial
Drinking Water Quality Standards and are not a current concern.

4.0 Beneficial Use Impairments

4.1 Taste and Odour Complaints

As has been noted, the impairment to drinking water (taste and odour) has been a long-standing issue
in the Great Lakes basin, as well as in the Bay of Quinte. As Watson and Millard (2003) conclude,
odours in drinking water have major and immediate socio-economic impacts. The potential loss of
consumer confidence in the quality of their drinking water is a serious concern. Correcting or reducing
odours in source water is a very difficult and costly problem for the water treatment plant operators to
solve. Watson and Millard also make the observation that the presence of taste and odours can have
a negative effect on recreational water activities.

Complaints about taste and odour in drinking water from the four municipal treatment plants continue,
as evidenced in the 2013 survey, but have not increased since the survey was undertaken in 2004. In
both the 2004 and 2013 drinking water user surveys, the most common complaint related to
taste/odours was that the water tasted of chlorine (36.5% of respondents in the 2013 survey). Chlorine
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is added at the treatment plant to meet regulatory requirements in the Safe Drinking Water Act to ensure
the safety of the water through the distribution system. In the 2013 survey, the next most commonly-
stated taste/odour concern was described as ‘metallic’ (15.0%) and the third is one of an earthy-muddy
type (10.3%). This earthy-muddy odour is usually caused by the presence of one or both of geosmin
and MIB (2-methylisoborneol), which are compounds synthesized by cyanobacteria, fungi, and
actinomycetes. The level at which humans can detect these compounds is extremely low, significantly
lower than the Odour Threshold Concentrations (OTC), established by laboratory analysis (Watson,
2003). Geosmin can be detected at 2.0 ppt (OTC is 0.004 ppb (ug/L)); and MIB at 4 ppt (OTC is 0.015
ppb (ug/L)). Elevated levels of geosmin or MIB are not toxic to humans; however, unsavory taste and
odour in a water supply can be sufficient to turn users away from using that source as their water supply.

4.2 Health-Related Parameters

The Stage 2 report identified bacterial contamination (E. coli) as a historical issue in the water of the
bay (and the Great Lakes as a whole), and that improvements to sewage and water treatment facilities
had effectively resolved this as a health-related issue. At the time of the Stage 2 report (1993), it could
be said of the entire Great Lakes that “Water treatment provides safe drinking water from the Great
Lakes.”

The presence of toxic contaminants, including heavy metals, and certain organic compounds (phenols,
PCPs) was identified as an impairment to the open waters of the bay in the Stage 1 report. The industrial
history of the Bay of Quinte area, and inadequate treatment of human and industrial waste would have
contributed to this condition over the decades. Since the 1970s, legislative changes (reducing the
amount of lead in gasoline, banning DDT, etc.), closure of industrial plants, various mitigation measures
and improved municipal and industrial sewage treatment have significantly reduced the levels of toxic
contaminants entering the bay. Even at the time of the Stage 1 and 2 reports, the levels of contaminants
in drinking water supplies posed no significant health risks. The Stage 2 report states that analyses of
raw and treated drinking water for trace metals and organic compounds showed no exceedances of the
province’s water quality guidelines.

The health-related threat that remains of concern is that of toxins associated with algae in the bay’s
waters. Across the Great Lakes, and in the Bay of Quinte, there were reports of increasing blooms of
hepatoxin-producing cyanobacterial blooms in the mid 2000’s (Watson et. al., 2007). These blooms are
difficult to predict. They occur in spite of reduced nutrient levels, and may be further affected by the
presence of dreissenid mussels now in the food chain and changes in climate. In 2003, Ontario’s
Drinking Water Surveillance Program (DWSP) detected in a few raw water samples the presence of
microcystin-LR at levels above the Health Canada/Ontario drinking water guideline of 1.5 ppb,
particularly at Picton and Deseronto; the microcystin was removed by treatment, with no exceedances
of the Ontario Drinking Water Quality Standard in the treated water. (Watson and Millard, 2003) The
authors note, however, that those who are not on municipal water supplies could face a risk of ingesting
the microcystin-contaminated water. While geosmin and MIB will yield taste and odours, cyanobacteria
toxins themselves have no taste or odour.
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5.0 Actions Undertaken to Address the Beneficial Use
Impairments

Excessive nutrient levels and associated algal growth have been identified as causal factors for the
‘Taste and Odour Component of the BUI as well as other BUIs in the Bay. Health related parameters,
notably E. coli, have also been identified as one of the causes of the impairments in BUI-10, ‘Beach
Closures.

To address this issue common to at least two BUIs, programs to reduce nutrient inputs and bacterial
contamination were put in place prior to and following the preparation of the Remedial Action Plan.
Upgrades to sewage treatment facilities, improvements to stormwater management systems, and
programs to assess private septic systems and to establish ‘best management practices’ in the
agricultural community have all contributed to reducing inputs over the past 30 years. For example,
levels of total phosphorous entering the bay from municipal sewage treatment plants have dropped
from over 200 kg/day in the 1970s to the current level of below 15kg/day (Project Quinte Annual Report,
2013). In addition, since 2005, all 4 municipal water treatment plants monitored for this BUI have
instituted an additional step of using a ‘granular activated carbon’ treatment process during periods
when algal bloom episodes are known to occur in order to remove taste and odour compounds
associated with algae.

There have also been numerous federal and provincial initiatives to reduce the input of toxic
contaminants to the bay, including legislative changes (lead in gasoline, banning DDT, MISA
Regulations), various mitigation measures, and improved industrial sewage treatment.

5.1 Sewage Treatment Plants

There are currently seven (7) municipal sewage treatment plants (Quinte West (2 plants), CFB Trenton,
Belleville, Deseronto, Napanee and Picton) that discharge directly to the Bay of Quinte. These plants
all provide a minimum of secondary treatment (several have tertiary treatment) with mandatory
disinfection requirements and maximum concentrations limits for fecal coliform and total phosphorus in
final effluent. Effluent monitoring data for the plants for recent years indicate that all plants consistently
meet the fecal coliform and total phosphorous effluent objectives. Note that the Quinte West Stonecrest
sewage treatment plant came online in November, 2016 so there is limited effluent data available for
this plant. Overall, total phosphorous levels in effluents have also dropped significantly, from over 200
kg/day in the 1970s to current levels below 15kg/day.

The City of Belleville has undertaken a number of studies to assist in reducing wet weather flows and
combined sewer overflow events in the city’s sewerage system and at the municipal sewage treatment
plant. These studies assessed a number of potential issues such as extraneous inflow/infiltration to the
sewerage system, disconnection of catch basins from the sanitary system, and flow optimization
assessment at the plant in order to develop recommendations for potential improvement to the
performance and the overall optimization of the plant. Results from these studies guided the City’s
identification of short, medium and long-term infrastructure needs. Implementation has begun, and the
City is committed to remove all combined sewers.

5.2 Stormwater Management

Improving the overall management of stormwater has been considered a priority for the bay for some
time. To address this priority, a number of planning and management actions have taken place: the
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development of Bay of Quinte-focused Stormwater Management Guidelines, Pollution Prevention and
Control Plans for urban areas surrounding the Bay of Quinte and four Master Drainage Plans; as well
as the implementation of stormwater management retrofit projects.

Stormwater Management Guidelines

The 1993 Bay of Quinte Remedial Action Plan Stormwater Management Guidelines (updated in 2006)
were developed to provide guidance to municipalities around the bay on requirements for planning,
design and approvals of stormwater management systems in new urban development areas within the
Area of Concern. The guidelines also provide guidance with respect to design and approvals of retrofit
stormwater treatment facilities within existing built-up areas. This document provides a much-needed
consistent and comprehensive approach to stormwater management around the bay. The current
version of the guidelines has been updated to align with the Ministry of Environment, Conservation and
Park’s Stormwater Management Planning and Design Manual (2003) which recommends Level 1
(Enhanced) stormwater treatment which targets 80% removal of suspended solids. These guidelines
have now been accepted by the municipalities located around the bay and the MECP, and are being
uniformly applied.

Pollution Prevention and Control Plans

Pollution Prevention and Control Plans (PPCPs) have been completed for the existing urban areas of
Belleville, Trenton, Picton, Deseronto and Napanee. The scope of the PPCPs is to address pollutant
loadings to the bay emanating from the urban areas due to stormwater runoff that does not pass through
sewage treatment facilities. The PPCPs provide an analysis of dry-weather and wet-weather discharges
in these urban areas, reviews current stormwater management plans and identifies opportunities for
action that would reduce the loading of pollutants into the Bay of Quinte. Implementation of the PPCPs
is a long-term plan, based on need and the resources available.

Master Drainage Plans

Master Drainage Plans for Potter Creek, Hospital Creek, Mayhew Creek, Selby Creek and Norbelle
Creek were developed to provide a more regional drainage management design that would see
stormwater management facilities located strategically to reduce the numbers of facilities and costs of
maintenance. The Master Drainage Plan forms a supporting document for a Secondary Plan and guides
future development so as to minimize the impact of stormwater on the bay.

Retrofit Stormwater Management Implementation

To deal with retrofitting stormwater facilities in older urban areas not currently serviced by stormwater
facilities, project management services have been provided to the City of Belleville, Quinte West, and
Prince Edward County for the design, approvals and construction of remedial stormwater management
facilities in existing, built-up urban areas as identified in the Pollution Prevention and Control Plans.
Three projects are currently being implemented:

Centennial Park, Deseronto: A stormwater retrofit project at the location of the existing
stormwater outfall is currently being considered.

Herchimer Avenue, Belleville: Facilities will be constructed that will treat stormwater for the
Herchimer avenue drainage area before being discharged into the Bay of Quinte. This includes
new stormwater sewers and oil/grit separators using water quality treatment technologies.
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Delhi Park, Picton: The Delhi Park project is in the preliminary stages; the focus is to improve
water quality using conventional approaches to treat the stormwater - which currently drains
untreated, directly into Marsh Creek and ultimately to Picton Bay and the Bay of Quinte.

Foster Avenue, Belleville: An Environmental Assessment for a retrofit project in this area has
been completed. The preferred implementation option includes a level 3 stormwater pond and
oil/grit separators to reach level 1 treatment.

Implementation of these projects will result in further improvements to water quality.

5.3 Best Management Practices — Agriculture

Programs to address rural land management practices in the Bay of Quinte AOC have been in place
since 1991. The first was the three-year Clean Up Rural Beaches (CURB) program, implemented from
1991 to 1993 by the three local conservation authorities: Napanee, Moira, and Lower Trent. The
program was set up by MECP to “eliminate or substantially reduce the number of public beach closures
by encouraging improved rural land management practices in order to reduce the impact of upstream
pollution sources on beaches” (Ontario Ministry of Environment and Energy 1996). The program
included an outreach component to rural property owners and the implementation of specific projects
including livestock access restriction, improving manure storage facilities, improving milk house
washwater disposal practices, and undertaking septic system inspections, pump-outs and repairs. Due
to the success of the CURB program, the Bay of Quinte Rural Diffuse Source Control Project was
developed and ran until 2002. This new program had the same components and focus of the CURB
program and was very successful. The implementation of both these programs resulted in non-point
source reductions of 16,500 kilograms/year of phosphorus into streams draining to the Bay of Quinte
between 1994 and 2002 (Tejani and Muir 2004), 256 hectares of wetland restored and 40 kms of
riparian zones protected.

Beginning in 1991 there have been numerous projects completed under the ‘Land Stewardship II’
program of the Ontario Ministry of Agriculture and Food on Cold Creek, which is a tributary of the Trent
River. Ten landowners completed projects which included applying best management practices for
manure management and cattle access control, within the Cold Creek watershed. There were also 18
landowners who completed 30 additional projects in the Napanee and Wilton Creek watersheds.

Since 2011 the Bay of Quinte Remedial Action Plan has offered a Habitat Enhancement Program which
offers incentives for landowners to complete projects such as shoreline naturalization and plantings,
fencing livestock from waterways and establishing alternative water sources.

In 2013 a septic stewardship program was implemented for landowners on the Bay of Quinte and in
lower portions of the tributaries. This program offered landowners a free educational site visit, septic
system pump out and inspection to identify repairs needed to ensure proper operation of the system.
Between 2013 and 2016, 154 landowners participated in the program.

In 2015 a Healthy Soils Check Up program was piloted in the South Sidney subwatershed. This program
provided agricultural landowners with free soil testing, mapping showing erosion prone areas and
technical support/advice on best management practices. In 2016 this program was expanded to the
entire Bay of Quinte watershed below Highway 7 and targeted landowners in the South Sidney, lower
Napanee and Hay Bay areas which are areas that contribute high loadings of phosphorus to the bay.
An incentive to establish cover crops was also implemented through this program.
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5.4 Water Treatment Plant Improvement

Additional steps in the treatment process to reduce taste and odour compounds and other contaminants
have been instituted at most water treatment facilities across Lake Ontario and at all four municipal
treatment plants in the Bay of Quinte. The four municipal water treatment plants in the Bay of Quinte
have used processes that are effective at removing whole algal cells thereby reducing the potential for
toxin release. Since 2005, during periods when algal bloom episodes are known to occur, all treatment
plants have been using activated carbon filters to remove taste and odour compounds from the water
(S. Mugalingam, Ph.D., P. Eng., BQ RAP Technical Coordinator, email correspondence, October 15,
2012).

The Ontario Ministry of the Environment, Conservation and Parks has also developed a Standard
Operating Procedure for response to blue-green algae events by drinking water systems owners,
specifically large and small municipal systems, non-municipal year-round residential systems and
systems serving designated facilities.

5.5 Drinking Water Source Protection

As per Ontario’s Clean Water Act, 2006, local source protection committees (Trent Conservation
Coalition Source Protection Committee and Quinte Source Protection Committee) are required to
develop source protection plans in order to protect local municipal drinking water sources (surface water
and groundwater) from contamination and overuse. There are 44 municipal drinking water systems in
the Bay of Quinte watershed of the Trent Source Protection Region and 8 municipal drinking water
systems in the Bay of Quinte watershed of the Quinte Source Protection Region.

Under the source protection planning process, vulnerable areas that are in close proximity to the
municipal drinking water sources were delineated in the source protection regions (termed Intake
Protection Zones for surface water sources and Wellhead Protection Areas for groundwater sources).
These vulnerable areas amount to approximately 1% of the total Bay of Quinte watershed area.
Provincially prescribed or locally identified activities within these vulnerable areas deemed to pose
significant hazard to municipal drinking water sources are considered drinking water threats.

Once the threats to the municipal drinking water sources were inventoried (i.e. sewage systems, fuel,
chemicals, certain agricultural activities), policies were developed in the source protection plans (Trent
Conservation Coalition, 2018, Quinte Region Source Protection Committee, 2014) to ensure that
existing significant drinking water threat activities cease to be significant risks and new significant
drinking water threats are not created.

Significant threat policies for wellhead protection areas and intake protection zones are implemented
by agencies tasked with either operating or regulating significant threat activities such as municipalities,
provincial ministries or agencies, conservation authorities.

Preventing overuse and contamination from entering water sources is the cost-effective way to ensure
protection of sources of drinking water and human health. The source protection plan is a living
document that will be monitored, reviewed and updated. This local initiative will preserve and protect
sources of drinking water now and for future generations.



Page |13

6.0 Beneficial Use Impairment Assessment: Results and
Conclusions

To assess the current condition of the beneficial use impairment ‘Restrictions on Drinking Water
Consumption or Taste and Odour Problems’ and to determine whether the restoration targets and
criteria have been met so that this beneficial use impairment can be redesignated to ‘not impaired’,
teams of experts (members of the Biomonitoring and Water Quality Technical Work Group) have
conducted the necessary research, monitoring and data analysis.

6.1 Criterion 1.1 - Algal/Bacterial Taste and Odour Compounds

The criterion to be met requires confirmation of “no more than 20% of samples per year, for the past three
years, a concentration of greater than the odour threshold concentration for algal/bacterial T&O compounds
(geosmin, MIB) in treated water from the upper and middle Bay of Quinte.” The established odour threshold
concentrations are: Geosmin: 0.004 ug/L; Methylisobormeol (MIB): 0.015 ug/L.

Table 6.1, summarizes the results of analyses done under the Ontario Drinking Water Surveillance Program
over the seven-year period, 2010-2016, for these two parameters for the Bay of Quinte (Appendix E -1
shows all the data by system and year). The following is a summary of the findings, as compiled by S.
Mugalingham, BQRAP Technical Coordinator:

The % exceedances for MIB were zero for all seven years of these data (2010-2016).

The exceedances for geosmin were higher in the earlier years (20% in 2010 and 25% in 2011), but
were below 20% for the upper and middle bay for the five years 2012-2016.

Data from 2000-2006 indicated higher levels of MIB and Geosmin (Appendix E-1). These levels were
reduced when, in 2004-2005, the municipal water treatment plants instituted use of an activated
carbon treatment process during periods of the year when algal blooms are known to occur in the bay.
All Bay of Quinte water treatment plants incorporate activated carbon treatment processes within their
treatment train during taste and odour and/or algal bloom episodes.

A non-parametric statistical test on both raw water taste and odour values (i.e. Geosmin & 2-MIB
values) and treated water taste and odour values was completed to show that Granular Activated
Carbon (GAC) Treatment incorporated into the Bay of Quinte Water Treatment Plants during
2004-2005, was very effective in removing taste and odour chemicals in the treated water. This
analysis showed the following (Rank-Sum Tests http://pubs.usgs.gov/twri/twri4a3/html/pdf new.html
(chapter 5)):

- 2000-2004 raw water values are not significantly different to that of 2005-2009 values;

- 2000-2004 treated water values are significantly different (higher) than the 2005-2009
values at 90% confidence, showing an improvement in this time period.

Table 6.1 — MIB and Geosmin Exceedences 2010-2014 (treated water)

# SAMPLES TOTAL # %
YEAR | WTPINTAKE | PARAMETER | 1\ cFSHOLD | SAMPLES | EXCEEDENCE
Bayside MIB - 0 3
Geosmin 0 3 MIB: 0%
2010 Belleville MIB = =
Geosmin - - Geosmin: 20%
Picton MIB 0 2
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Geosmin 1 2
. MIB 0 2
Bayside Geosmin 0 2
MIB: 0%
. MIB 0 3
2011 Belleville G - 0 3
eosmin Geosmin: 25%
Picton MIB 0 3
Geosmin 2 3
. MIB 0 3
Bayside Geosmin 0 3
MIB: 0%
. MIB 0 3
2012 Belleville G - 0 3
eosmin Geosmin: 0%
Picton MIB 0 3
Geosmin 0 3
Bayside MIB 0 25
Y Geosmin 0 25
. MIB 0 25
Belleville Geosmin 0 5 MIB: 0%
2013 MIB 0 25
S 0,
Deseronto Geosmin 0 o5 Geosmin: 13%
Picton MIB 0 25
Geosmin 13 25
Bayside MIB 0 25
y Geosmin 0 25
. MIB 0 21
Belleville Geosmin 0 1 MIB: 0%
2014 MIB 0 25
S 0,
Deseronto Geosmin ) o5 Geosmin: 16%
Picton MIB 0 25
Geosmin 15 25
Bayside MIB 0 25
y Geosmin 0 25
. MIB 0 25
Belleville Geosmin 0 55 MIB: 0%
2015 MIB 0 24
in: 70
Deseronto Geosmin ) oa Geosmin: 7%
Picton MIB 0 25
Geosmin 7 25
. MIB 0 21
Bayside Geosmin 0 21
. MIB 0 20
Belleville Geosmin 0 20 MIB: 0%
2016 MIB 0 27
in: 5O
Deseronto Geosmin ) >3 Geosmin: 5%
Picton MIB 0 23
Geosmin 4 23

Source: Drinking Water Surveillance Program, Environmental Monitoring & Reporting Branch, Ontario Ministry of
Environment, Conservation & Parks

Although for the 5 years (2012 — 2016), the average Bay of Quinte intakes’ treated water are meeting
the threshold (20% exceedance) for the taste & odour chemical “Geosmin”, the Picton intake’s raw
water consistently shows elevated “Geosmin” levels, exceeding the threshold (2013 — 52%, 2014 —
60%, 2015 — 28%, and 2016 — 28%). This poor performance can be directly attributed to poor
hydrodynamic conditions in the harbor and high nutrient levels.
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In order to rectify this situation, the Prince Edward County (PEC) have long term plans to move the
Picton intake from its current location close to the harbor to a location in the actual channel proper, so
that the mixing conditions will improve significantly. Furthermore, the on-going effort to retrofit the
Delhi Park stormwater treatment system is expected to significantly decrease the amount of nutrients
being flushed into the harbor.

THE CRITERION FOR CONCENTRATION OF TASTE AND ODOUR COMPOUNDS (GEOSMIN
AND MIB) HAS BEEN MET.

6.2 Criterion 1.2 - Taste and Odour Complaints

This criterion requires that there be no increase in the number of taste and odour complaints when
compared to the results of a drinking water user survey undertaken by XCG Consultants in 2004. The
2004 survey, and the follow-up survey of 2013 (Appendix F) undertaken by Quinte Conservation,
questioned users of the water from the four municipal treatment plants (Belleville, Picton, Deseronto,
and Bayside).

The overall response for both surveys indicated a substantial number of survey participants who
experienced taste and odour issues with the treated water (38% in 2004; 43% in 2013). However, those
issues were associated more frequently with chlorine (from the treatment process), rather than with the
taste and odour compounds associated with raw water (Table 6.2).

Table 6.2 — Comparing Taste and Odour Survey Results: 2004 and 2013

2004 2013
Total Population Served by 4 water systems (in 2014) 51,505
# Respondents on the 4 water systems 137 58
# Respondents with T&O issues 52 (38%) 25 (43%)
# Respondents with chlorine-related T&O issues 31 (23%) 16 (28%)
# Respondents with T&O issues not related to chlorine 21 (15%) 9 (15%)

Source: Bay of Quinte Taste & Odour Survey 2013, Quinte Conservation & Bay of Quinte Remedial Action Plan, March, 2014

As shown in Table 6.2, the proportion of respondents with issues related to taste and odour increased
from 2004 to 2013. However, the bulk of the reported issues related to the level of chlorine that was in
the treated water. Concerns that could be attributed to raw water (or source water, as indicated in the
criterion), did not increase, but remained at 15%, the same level as reported in the 2004 XCG survey,
thus meeting this criterion.

THE CRITERION FOR CONCENTRATION OF TASTE AND ODOUR COMPLAINTS
HAS BEEN MET.
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6.3 Criterion 2.2 - Health-Related Parameters

The target for health-related parameters requires that all health-related water quality parameters,
including E. coli and microcystin-LR in treated water are in concentrations equal to, or less than the
Maximum Allowable Concentration (MAC) for the ‘past five consecutive years.” The parameters
measured, and their MAC are established in the Ontario Drinking Water Quality Standards, under the
Safe Drinking Water Act (as listed in Ontario Regulation 169/03, amended as O. Reg. 327/08.)

Water Treatment Plant operators are required to sample on a regular basis under requirements of the
Safe Drinking Water Act. Ministry of the Environment, Conservation and Parks (MECP) conducts
laboratory analyses and maintains a data management system under two programs:

1. Ontario Drinking Water Information System (ODWIS): WTP operators analyze
microbiological parameters (Total Coliforms & Escherichia coli (E. coli)), once every week; they
analyze for a comprehensive list of chemical parameters, once a year, and a selected list of
general chemistry parameters once a month (parameters related to operational & distribution
process listed in Schedule 2 of Ontario Regulation 169/03).

2. Ontario Drinking Water Surveillance Program (ODWSP):

i. Routine Survey. WTP operators generally collect samples once a month from March to
November and submit to MECP for analysis; MECP analyzes for a comprehensive list of
chemical parameters from Schedule 2 as well as non-listed chemicals such as taste and
odour compounds, halo acetic acids, N-nitroso amines, chloro aromatics. MECP posts the
data results to an open data website for public use.

ii. Special Survey. WTP operators generally collect samples once a week from May to
November; MECP analyzes for selected algal toxins (including microcystin-LR listed in
Schedule 2) and general chemistry parameters (including NO3-N, NO2-N and F- listed in
Schedule 2).

Table 6.3 lists the sampling programs/databases that have been used at the Bay of Quinte water
treatment plants to sample, test, and record the condition of treated water over the period, 2008-2015.
Appendix G lists the parameters analyzed through the Ontario Drinking Water Surveillance Program.

Table 6.3 — Sampling Programs at Bay of Quinte Water Treatment Plants (2011-2015)

Provincial Dataset Time Period Water Treatment Plants

Ontario Drinking Water Information 2008-2012 Bayside, Belleville, Deseronto
System (ODWIS) and Picton

Ontario Drinking Water Surveillance
Program (ODWSP) — Routine Survey

Ontario Drinking Water Surveillance

2008-2012 Bayside, Belleville and Picton

2008-2012 Bayside, Belleville, Deseronto

Program (ODWSP) — Special Survey and Picton
Adverse Water Quality Incidents Reports 2013-2015 Bayside, Belleville, Deseronto,
AWAQI) and Picton

The provincial databases (ODWIS, ODWSP, Adverse Water Quality Incidents Reports) indicated no
exceedances of the MAC for any of the treated water samples over the period 2008-2015 at the four
Bay of Quinte water treatment plants (Appendix E-1), therefore this criterion has been met.
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THE CRITERION FOR HEALTH-RELATED PARAMETERS HAS BEEN MET.

6.5 Pointe Anne Hamlet Drinking Water System

There is a fifth water treatment plant serving residents in the Bay of Quinte. The Pointe Anne plant, in
the City of Belleville, is a small residential system, supplying a total of 22 households. Because this
plant is not specifically referenced in any targets for this beneficial use impairment, it has not been
included in the full analysis of ‘Restrictions on Drinking Water Consumption or Taste and Odour
Problems.” However, the plant monitors its water according to MECP policy and guidelines, for health-
related microbiological, organic, and inorganic parameters. Results, as measured by and recorded in
the 2011 to 2015 Summary and Annual Reports for the Point Anne Hamlet Drinking Water Systems
(The Corporation of the City of Belleville), show no exceedances of drinking water quality objectives in
treated water samples from 2011 to 2015.

6.4 Raw Water Community Obijectives

The community targets set for raw water included: 1, Bay of Quinte waters used as a source of
drinking water are substantially free from concentrations of cyanobacteria toxins that may indicate
potential risk to human or animal health; and 2, Bay of Quinte waters used as a source of drinking
water are substantially free from concentrations of pathogens that may indicate potential risk to
human or animal health.

Monitoring of raw water in the Bay of Quinte for health-related parameters has been limited. A 2013
study of beaches by Thomas Edge et al included sampling of three shorewells along with the raw water
sampling of beaches for E. coli. The three shorewell samples taken in October 2013 had counts of 0 E.
coli.

Without a more robust program of monitoring of raw water in areas where shorewells are concentrated,
it is not possible to determine whether the community targets have been met.

7.0 Post-delisting Monitoring

Monitoring of the treated water from the four municipal water treatment plants will continue as required
under the Ontario Safe Drinking Water Act. In addition, the water treatment plant operators will be
requested to continue to provide samples to the Ministry of Environment, Conservation and Parks
(MECP) to test for geosmin and MIB under the ODSWP

A three-year monitoring program to support the raw water Community Objectives will be undertaken by
Quinte Conservation Association in partnership with Hastings Prince Edward Public Health. Offshore
and select nearshore sampling sites will be analyzed for total microcystins and E. coli and the results
will be used to assess whether the community objectives are being met.

During, as well as after, the three-year monitoring program, any blue-green algae blooms that are
identified to the Ontario Ministry of Environment, Conservation and Parks Spills Action Centre and
Hastings Prince Edward Public Health may be sampled and analyzed for microcystin levels, based on
a risk assessment. (If MECP receives multiple calls for the same bloom, it may not be necessary to
sample in response to every call). If microcystin levels are found to be at levels which could potentially
put human health at risk, Hastings Prince Edward Public Health will issue warnings against drinking
water from this source that is not from a municipal water supply plant.
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Hastings Prince Edward Public Health will also continue their program of sampling for E.coli at public
beaches throughout the swimming season.

Table 7.1 - Post-delisting Monitoring Programs

Beneficial
Parameters Monitoring Program U.se SESPOTEI O O EE
Impairment Contact
Criteria #
Geosmin Ontario Drinking Water 11 Municipalities (WTP
MIB Surveillance Program - ongoing operators) & MECP
Taste and Odour Additional surveys not required at 1-2
Survey this time
Ontario Drinking Water Municipalities (WTP
Health Related Information System o1 operators)
Parameters Ontario Drinking Water Municipalities (WTP
Surveillance Program - ongoing operators) & MECP
_ ) _ _ _ Community Quinte Conservation
Mlcrqcystln, 3-ye§r mlcrocystln and E. coli objective Association, Hastings Prince
E.coli monitoring program (ongoing) Edward Public Health

8.0 Conclusions and Recommendation

This assessment of the status of the beneficial use impairment by technical experts of the Biomonitoring
and Water Quality Technical Work Group indicates that the redesignation targets and criteria related to
the ‘Restrictions on Drinking Water Consumption and Taste and Odour’ beneficial use impairment have
been met for the following reasons:

Levels of taste and odour compounds (MIB and geosmin) were below the OTC target level
for the past three years (Criterion 1-1).
There was no increase in taste and odour complaints related to source water quality as
demonstrated by the results of the 2013 survey of taste and odour ‘complaints’ that
showed no increase in the level of concern from respondents as compared to results
recorded in the 2004 survey (Criterion 1-2).
The regular monitoring of municipal drinking water for health-related parameters including
E. coli and the cyanobacteria toxin microcystin-LR, showed no exceedances of the
Maximum Allowable Concentrations at the four treatment plants over the 5-year period,
2011-2015 (Criterion 2-1).

The recommendation based on this assessment report is that the restoration targets
and criteria for the ‘Restrictions on Drinking Water Consumption and Taste and Odour’
beneficial use impairment have been met in the Bay of Quinte and the BUI should be
redesignated as ‘not impaired’.
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AOC
BQ

BQ RAP
BU

BUI
ODWIS
ODWSP
oTC
MAC
MIB
PWQO
THM

Area of Concern

Bay of Quinte

Bay of Quinte Remedial Action Plan
Beneficial Use

Beneficial Use Impairment

Ontario Drinking Water Information System
Ontario Drinking Water Surveillance Program
Odour Threshold Concern

Maximum Allowable Concentration
Methylisobormeol

Provincial Water Quality Objectives
Trihalomethane
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APPENDIX B: Contributors, Technical Reviewers, Approvals

The Bay of Quinte ‘Restrictions on Drinking Water and Taste and Odour Problems’ BUI Assessment
Report is a synthesis of assessments undertaken by scientists and RAP program specialists to
determine whether the Bay of Quinte is meeting the BUI restoration criteria. Each of these scientists
and RAP program specialists belong to the Bay of Quinte Biomonitoring and Water Quality Technical
Work Group, who review all data that measure achievement of the restoration target and criteria and
then provide their expert recommendations to the Delisting Steering Committee. The Delisting Steering
Committee provides an additional layer of accountability, ensuring that the appropriate documentation
and data substantiate recommendations to the Bay of Quinte Restoration Council that BUI restoration
targets and criteria have been met for impaired beneficial uses. The Restoration Council is the body
which oversees implementation of the Bay of Quinte Remedial Action Plan, and which ultimately
recommends delisting to the federal and provincial governments.

Beach Posting Biomonitorin
Fish Fish & & Drinking 9
: — Benthos and
Consumption Wildlife : Water :
: : Technical : Water Quality
Technical Technical Consumption :
Work Group : Technical
Work Group Work Group Technical Work G
ork Group
Work Group
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Reviewers and Contributors

The Drinking Water impaired beneficial use assessment report has been reviewed by members of the
Biomonitoring and Water Quality Technical Work Group and approved by the Delisting Steering
Committee. Because many of the memberships overlap, below is an amalgamated list of all who have
been involved in either the discussion, review and/or approval process.

Bay of Quinte RAP Office
Sarah Midlane-Jones, Community Outreach Specialist
Shan Mugalingam, Ph.D., P. Eng., BQ RAP Technical Coordinator

Environment and Climate Change Canada
Tom Edge, Ph.D., Study Leader
Kristin Geater, Remedial Action Plan Program Officer, Great Lakes Areas of Concern
Sandra Kok, Program Head, Great Lakes Areas of Concern
Jacob Orlandi, Remedial Action Plan Program Officer, Great Lakes Areas of Concern
Sue Watson, Ph.D., Research Scientist
Arthur Zastepa, Ph.D., Research Scientist

Fisheries and Oceans Canada
Mark Fitzpatrick, Biologist
Marten Koops, Ph.D., Research Scientist
Scott Millard, Division Manager, Science Alumnus
Mohi Munawar, Ph. D., Phytoplankton Research Scientist
Heather Niblock, Aquatic Science Biologist
Gavin Christie, Division Manager, Great Lakes Laboratory for Fisheries and Aquatic Sciences
Robert G. Randall, Ph.D., Research Scientist, Central and Arctic Region

Hastings Prince Edward Public Health
Andrew Landy, Senior Public Health Inspector

Lower Trent Conservation
Anne Anderson, Manager, Community Outreach and Special Projects

Ontario Ministry of the Environment, Conservation and Parks
Andrew Morley, Great Lakes Advisor
Tanya (Labencki) Long, Environmental Scientist
Barbara Schurman, Great Lakes Advisor

Ontario Ministry of Natural Resources and Forestry
Jim Hoyle, Assessment Biologist
Alastair Mathers, Assessment Supervisor

Quinte Conservation Association
Christine McClure, Water Resources Manager
Bryon Keene, Water Resources Manager
Julie Munro, Surface Water Specialist
Mary Gunning, Aquatic Science Coordinator

St. Lawrence River Institute of Environmental Sciences
Jeff Ridal, Ph.D., Executive Director
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Voting Members and Alternates on the Restoration Council

Agency

Member

Alternate

Lower Trent Conservation

Rhonda Bateman, Co-chair
RAP Restoration Council
CAO and Secretary Treasurer

Anne Anderson

Manager, Community Outreach and
Special Projects

Quinte Conservation
Association

Brad McNevin, Co-chair
RAP Restoration Council, and
CAO,

Christine McClure
Water Resources Manager

Environment Canada and
Climate Change Canada

Sara Varty
Program Head, Great Lakes Areas of
Concern Section

Kristin Geater
Program Officer
Great Lakes Areas of Concern

Ontario Ministry of
Environment, Conservation
and Parks

Andrew Morley, Divisional Program
Specialist, Eastern Region

Cathy Chisholm
Area Supervisor
Belleville Area Office

Ontario Ministry of Natural
Resources and Forestry

Jake LaRose
Lake Ontario COA Coordinator
Lake Ontario Management Unit

Justin White

Partnership Specialist
Peterborough District, Kingston
Area Office

Ontario Ministry of
Agriculture, Food and Rural
Affairs

Peter Doris
Environmental Specialist

Ben Hawkins

Engineer, BMP Technical
Integration & Transfer

Fisheries and Oceans
Canada

Gavin Christie

Division Manager

Great Lakes Laboratory for Fisheries
and Aquatic Sciences

Christine Boston
Aquatic Science Biologist

Mohawks of the Bay of Quinte

Nicole Storms
Environmental Services Officer

Todd Kring
Capital Projects Officer

CFB Trenton

Andrew Tam
Environmental Officer

Municipal Representatives

Matt Tracey

Manager Water and Wastewater
Services

City of Quinte West

Todd Harvey
Operations Manager
Deseronto Treatment Plant

Public Representative

Eldon Burchart
Quinte West

Formal Approvals

Final approval of BUI assessment report by Biomonitoring and Water Quality Technical Work Group:

Friday, November 9, 2018

Final approval of BUI assessment report by Delisting Steering Committee: Friday, November 9, 2018

Final approval of BUI assessment report by Restoration Council: Tuesday, November 19, 2019
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APPENDIX C: Communications



A public review of the proposal to change the status of Beneficial Use Impairment (BUI) #9 Restrictions
on drinking water or taste and odour problems from “impaired” to “not impaired” was undertaken for
30 days from Thursday, July 25, 2019 to Friday, August 23, 2019.

The public were asked if they thought this BUI was ready to be removed from the impaired list.

The BUI #9 Restrictions on drinking water or taste and odour problems assessment report provides an
analysis of the data for raw source water and treated municipal water serving the municipalities of
Picton, Belleville, Deseronto, and Bayside as well as monitoring data for open surface water sites in the
middle and upper Bay of Quinte.

For this BUI, there were a total of 10 comments. 8 were received through email and 2 through
Facebook.

Comments covered a range of topics from infrastructure issues, chlorine taste and odour issues, septic
systems, and phosphorus levels. Two comments directly addressed BUI #9.

The comments can be seen in the following table.

Comments received about the redesignation of BUI #9
Restriction on drinking water or taste and odour problems

1. | am extremely concerned about our water. Especially due to the fact of all the salt that has
been leeching into the bay from Picton Terminals over the past few years. We have watched
the uncovered salt leech down the escarpment and into the bay for the last few years.
Fortunately, our home is on the municipal water system but those who have wells and shore
wells are not so lucky. There has also been a fuel spill from the same company, same exact
location

Also, there is a small stream near Procter Silex, Picton which leads to the bay and there are
several homes that were tested for 4 types of chemicals. Most notably trichoroethylene from
the old buried barrels.

Some homes tested positive! How much of this has ended up in Picton Bay?

| appreciate the opportunity to air my concerns.

2. As soon as | took up residency in my new home in the in 2012, |

was overwhelmed by the strong chlorine odour and black accumulation in my toilets and
sinks.

| immediately started suffering from nausea, headaches and dizziness.

| purchased a Culligan water treatment system at a considerable cost in excess of S5K in July
2018. Following the installation my physical symptoms reduced considerably and 6 months
later there was no longer black residue accumulating in my sinks and toilets.

Feedback from friends and neighbours have also commented about the smell and taste of the
drinking water. Local restaurants have the same problem with taste and smell.




Hi there, | don't think the status of the Bay of Quinte should be changed to restored until
there is a permanent preventation system in place to protect the Bay and its tributaries from
rising septic beds in the spring season. Every spring it seems the septic beds of several
properties rise and seep into the Bay. Sometimes people just pump their septic tank into the
Bay during flood conditions. The drinking water quality may be okay now but | think looking
long-term, this is an issue that needs to be solved to continue to protect our Bay.

The water really stinks frequently.

As someone who has lived in Toronto, Vancouver, (and long term) in Belleville, | must
comment that our local drinking water has an unpleasant taste/aftertaste which | did not ever
experience in Toronto or Van.

Not to mention the disgusting iron stains that plague my sinks, shower curtains and silicone
sealants in tub and shower surrounds.

The taste, | can deal with. Nothing a charcoal filter or Brita won’t fix. The annoying orange
stains though? Enough to drive me bananas.

Maybe it’s iron I’'m tasting as well? Dunno, but it’s gross

Hello, | came here 5 years ago from Alberta and immediately noticed | was

unable to drink the water, | purchased a home at _ and we had a

very strong smell of chlorine which made me nauseous, | purchased a brita filter

and made water, my daughter has lived here in Trenton for many years and had
become quite ill so | came to be her caregiver, she has always had to buy bottled
water, | developed sores on my scalp and did a round with some doctors and they

did not know what it was, it was the water here, our water goes deep yellow quite
often and | called the water department, they said nothing they could do, just to run
the cold water until it becomes clear, after several calls on and off they gave me a $20.00
credit on my bill and that was that, the credit went away as bill went up same amount.
There is no hydrant on this street so when they flush the hydrants in this area we get

brown water for a few days and then on and off. My daughter has ||| GcNNGNG_N
and you name it, she chose to live here when | moved to Alberta, | am so far a
healthy i yr old and will not ever drink the water here but we do bathe in it and | still get
occasional sores on scalp and itchy bumps. She got in her walk in tub one day and screamed
at me to come from upstairs, her water was almost brown, | called and they said the pipes
were old because we were in the old part of town, nothing they could do, they said pipes
would never get replaced as it was too costly, so nothing we can do.
| am afraid for my health as | have sometimes seen teeny black bugs come from the

bath taps, look like a speck of pepper but have legs when observed under a magnifying
glass, kind of wonder if that is not what was on my itchy head. Thank you

There is a relationship of IBU # 9 and IBU # 8 (Eutrophication or undesirable algae). Since the
very early start of the BQRAP, it was identified that the shallow depth of the Bay of Quinte
posed a considerable challenge of nutrients resuspension in the water column during high
wind conditions in the bay, resulting in ongoing high algae concentrations. This will, given




climate change conditions, contribute to greater nutrient loads in the water table. The bay is
the very source of our drinking water, water quality will be greatly affected.

You indicate that IBU # 8 is under review, it would seem to me that the delisting of IBU # 9
may be premature. In your report, there is no mention of this. The shallow depth of the Bay of
Quinte has always been recognized in the BQ RAP process as a significant fact in the fragile
ecosystem of the bay.

8. Hello,

As requested, please accept my comments to add to your analysis. In general, | do not feel
BUI#9 and classifying our drinking water as restored (therefore leaving it as impaired) is
warranted for these reasons:

1) New toxins and health standards for Ontario's drinking water are constantly

changing. Given that the most recent study points to 2013, | would suggest an updated study
is required.

2) Noted in page 8 of the report that cyanobacterial blooms remain a health related threat
and are difficult to predict (we see evidence that the Bay of Quinte is highly susceptible to
these blooms)

3) Earthy muddy odour as noted on Page 8 remains prevalent in warmer months. Pointing to
comment 1, an updated study should be conducted. The discussion that | have with many
people about Belleville's drinking water in particular is that they do no drink it - most have
noted that they have installed in home filtration systems. This could be the reason that
comments have not increased.

4) The criteria does not protect private well users. For almost all, these wells are their only
source of water as the municipality does not have infrastructure to these
residences/businesses

5) Page 9 identifies the City of Belleville has undertaken studies for WWF with
implementation begun; evidence shows that this is not top priority

6) PPCP's are not mandated and are based on need and resources available as noted on Page
10 - Belleville's PPCP appears to have been developed in 1997 - little detail to show that this
has been enacted

7) Stormwater management implementation in Belleville is limited at best, though |
acknowledge that improvements are coming, albeit slowly

8) post de-listing criteria and monitoring for 3 years does not provide adequate protection of
the drinking water source for future generations.
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Public comment period
Thursday, July 23 to Friday, August 25, 2019
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Restrictions on drinking water consumption or
taste and odour problems.

Communications Summary

The BQRAP has a wide and diverse audience, which means a variety of messages and
communications tools need to be utilized to ensure market reach. Each audience requires tailored and
adjusted initiatives within the overall framework of the communication plan.

The following audiences were targeted through the communication plan:

= Bay of Quinte area residents — select urban and rural demographic categories
= Federal and provincial government and stakeholder agencies

= First Nations

= Municipalities — councils and staff

= Media

Key Messages

* Restrictions on drinking water consumption or taste and odour problems has met its scientific criteria
and is ready to be redesignated as restored.

= Water quality in the Bay of Quinte has improved due to actions by the RAP partners.

For the BUI redesignation a 30 day public review period was held. During that time, the redesignation
reports and staff reports were posted on the BORAP web site on the Home page and the Current
Challenges page. After the 30 days the reports will remain on the BUI Current Challenges page.

Communications materials were developed using the “Have Your Say About the Bay” and “Where
does your drinking water come from?” headlines providing consistent messaging through the BUI
redesignation. All materials will drive back to the BQRAP web site. Materials included: press releases,
video, infographics, newspaper ads, graphics for social media posts, and radio spots.



Communications Outline for BUI #9

BUI #9 — Restrictions on drinking water or taste and odour problems
Thursday, July 25 — Friday, August 23, 2019

BQRAP web site

Redesign homes page
Link to submit email

Post redesignation reports,
staff reports, and infographic

Press release sent to local
media outlets — print and
radio

July 23

July 23 — Interview with Tim
Durkin — Quinte News

July 23 — Interview with Bill
Holland — Quinte
Broadcasting

July 23 —=99.3FM - PEC

Coverage

Quinte News July 24, 25
In Quinte —July 31
County Live July 25
Intell —July 31

Radio & web

Web
Print & web

Social Media — Facebook and
Twitter, Instagram

Posted July 23, 25, 26, 27, 28,
30, 31
Aug - daily

posts scheduled once to
twice daily on Facebook and
Twitter

Facebook advertising

Boosted Aug 16

Post media - Community
Press, Intelligencer, Napanee
Guide, County Weekly News,
Trentonian

Two insertions
July 25 & Aug 8

*Ad attached

Web page - Intelligencer

July 30 & Aug 14

See attached

Bay of Quinte video posted
on Facebook and You tube

BUI #9 video

Scheduled for Facebook and
Twitter

BQRAP newsletter

July

Radio spots Classic Hits & Cool 100 14 days — 168 spots
Mix 97 — What’s Happening 15 sec spot daily — 30 spots
Quinte community events

Radio Digital In Quinte - content post e- Duration of radio spots

blasted to subscriber base
and social media platforms

Partner inclusions

Lower Trent Conservation
Quinte Conservation
Mohawks of the Bay of
Quinte

Postings on web sites, social
media, and emails.




July 23, 2019 For immediate release
Have Your Say About The Bay

Where does your municipal drinking water come from? If you live in one of the urban centres around the Bay
of Quinte, your drinking water comes from the Bay or one of its tributaries.

The Bay of Quinte Remedial Action Plan (BQRAP) Restoration Council is pleased to announce that another
environmental challenge, identified for the Bay of Quinte, is ready for a status change to restored. The
challenge, Restrictions on drinking water consumption or taste and odour problems has met all its scientific
criteria. Now, the public is being asked for their input. Do you think this environmental challenge is ready for a
status change to restored? A 30 day public comment period will run from Thursday, July 25, 2019 — Friday,
August 23, 2019.

In 1992, when the RAP was being developed, taste and odour problems had been reported for decades. The
problem was caused by excess algae growth compounded by chemicals used in the municipal treatment
process. Over the years, water quality in the Bay of Quinte has improved, through various actions and
recommendations in its Remedial Action Plan. As well, there have been numerous upgrades to the municipal
drinking water system like, new carbon filtration methods, and enhanced monitoring programs.

Today, municipally treated drinking water from the Bay of Quinte is monitored for compounds that can cause
taste and odour problems or health issues and it must meet Ontario Drinking Water Quality Standards, which
are some of the strictest in the world. A survey of area residents showed the majority of people are happy with
the quality of their drinking water.

Ontario takes a multifaceted approach to drinking water protection. It’s a world-class system that safeguards
our water from source to tap.

Six environmental challenges are classified as restored - Restrictions on dredging activities, Fish tumours and
other deformities, Degradation of fish and wildlife populations, Degradation of benthos, Loss of fish and
wildlife habitat and Beach closings. The four remaining challenges are in the process of either having final
reports compiled or a final analysis of the scientific data. After all eleven environmental challenges have
completed the formal status change process, the Bay of Quinte can be removed from the Great Lakes Areas of
Concern list.

“The Bay of Quinte Restoration Council is pleased to announce the commencement of the public consultation
process for this environmental challenge. Public input is vitally important to ensure water quality in the Bay is
restored and protected for the long-term”, says Rhonda Bateman, CAO of Lower Trent Conservation and Co-
chair of the BQRAP Restoration Council.



“Today, improvements to water quality in the Bay of Quinte make it possible to announce another
environmental challenge is ready to start the process of being classified as restored. An integral part of this
process is public consultation. | encourage the public to participate in this process and submit their feedback
on this environmental challenge. Now, it’s your chance to Have Your Say About The Bay”, says Brad McNevin,
CAO of Quinte Conservation and Co-chair of the BQRAP Restoration Council.

Restoration Council will review and address all comments received through the public comment period. Next,
a final report will be sent to Environment and Climate Change Canada and the Ministry of the Environment,
Conservation and Parks for review. At this stage, additional technical review or specific work can be requested,
or the report will be approved. Once approved, the reports are sent to the governments of Canada and
Ontario to seek formal concurrence on the status change.

The final report and supporting information can be found on the BQRAP web site - www.bqrap.ca. Email your
comments about whether you support/do not support the recommendation to change the status of this
environmental challenge to restored to — drinkingwater@bgrap.ca

The deadline for comments is: Friday, August 23, 2019

The Bay of Quinte Remedial Action Plan is in partnership locally with Lower Trent Conservation and Quinte Conservation
-30-

-Remember, Healthy Bay ¢ Healthy Community.

Radio Interviews
95.5 fm Classic Hits - InQuinte
Quinte Broadcasting - Quinte News



Infographic

Posted on BQRAP web site and social media channels




Social media - Facebook, Twitter, Instagram




Facebook - 2641 people reached
Twitter - 5000 impressions
Instagram - 1531 people reached



BQRAP Monthly newsletter - distribution 450
————————————————————————————————————




BQRAP web site

July 23 - Aug 23
Users 417



Newspapers - July 25 & Aug 8

Community Press
County Weekly News
Trentonian
Napanee Guide
Intelligencer
Distribution - 91,608



Belleville Intelligencer - web site
Page views per day 23,462 on average

July 30 & Aug 14



Radio spot - Classic Hits 95.5fm and Cool 100
Audience reach - 175k, Service Area - 50km

4 ads daily (per station) for 21 days - August 1-21.



Classic Hits Web Component
InQuinte

Digital ad - 55,710 impressions
Web story - 414 page views
Facebook - 3304 reach



Quinte Broadcasting - Mix 97
Audience reach - 94,400K

Quinte Broadcasting Co. Ltd
CIGL / CIBQ / CJTN
10 South Fromt St. Belleville Ontario

DATE: Jul 23/19 TITLE: Public Comment
CLIENT: Bay of Quinte REP: Cassandra
RAP
WRITER: Mitchell MP3 TO:
CART #: MP3 DUE:
LENGTH: 15 BED:
START: Jul 25 TALENT: Lorne
END: Aug 23 COMPLETED:

Ashleigh: (Existing) "WHAT'S HAPPENING QUINTE” - Brought to you by Bay

of Quinte Remedial Action Plan....

Lorne: HAVE YOUR SAY ABOUT THE BAY.

DRINKING WATER FROM THE BAY HAS MET ALL SCIENTIFIC CRITERIA

OUTLINED BY THE BAY OF QUINTE REMDIAL ACTION PLAN.
WHAT DO YOU TIHINK?

PUBLIC COMMENT IS OPEN UNTIL AUGUST 23™,

FOR DETAILS VISIT BQ RAP DOT CA.

What's Happening Quinte - 15 second spot for 30 days



Quinte News - web based news
30,000- page views per day on average

July 24 - 25



Prince Edward County - web based news
Page views per day 4,500 on average

Posted July 24 - archived on site



Partner posts

Users - 1857

Email distribution - 892
Facebook 3000 followers
Twitter - 6200 followers

Email distribution - 1274
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APPENDIX D: Raw Water Community Objectives

Because many residents around the Bay of Quinte are not served by municipal water treatment and
distribution systems, and draw their drinking water directly from the bay, there is a concern about the
quality of the raw water in the bay. Figures 2.1 and 2.2 illustrate the location of wells on waterfront
properties within the jurisdiction of two Conservation Authorities: Lower Trent and Quinte. Concerns
related to the presence of pathogens and cyanobacteria toxins were identified as early as the 1990
BQRAP Stage 1 Report, and there were actions specific to blue-green algae blooms identified in the
1993 BQRAP Stage 2 Report. More recently, the phenomenon of blue green algae blooms and the
potential of the presence of microcystins have been of increased concern to public health agencies. In
addition, the Bay of Quinte Restoration Council supports the policies and guidelines of the Provincial
Water Quality Objective, which includes the recommendation that no surface water is considered safe
for consumption without prior treatment, including disinfection (Ontario Ministry of the Environment,
1994, PIBS 3303E). The increased concern led to the consideration of an additional target related to
microcystins and pathogens in raw water.

While the Restoration Council agreed that algal toxins and pathogens in raw water are an important
issue in the Bay of Quinte, they decided it was an issue across the lower Great Lakes and not an issue
that was to be specifically addressed through the Remedial Action Plan process, as the RAP process
was established to address historical issues in the bay as documented in the Stage 1 and Stage 2
reports. Therefore, no formal targets or criteria related to raw water are part of the delisting process.
However, a ‘community objective’ has been set, to ensure that consideration is given to the quality of
the raw source water near concentrations of waterfront wells. The community objective is not required
to be met in order to redesignate the BUI from impaired to not impaired, but will continue to be
considered for long term monitoring and assessment of the bay.

The community objective includes two targets, with associated criteria:

1. Community Target: Demonstrate that Bay of Quinte waters used as a source of drinking
water are substantially free from concentrations of cyanobacteria toxins that may indicate
potential risk to human or animal health.

Criterion: Based on water samples from the Ontario Drinking Water Surveillance Program
(DWSP) and offshore and select nearshore sampling sites in the Bay of Quinte that are
known to be areas used as a source of drinking water, record in no more than 20% of
samples per year (e.g., 1in 5), for the past three year, a concentration of greater than 20
ug/L Total microcystins (expressed as microcystin-LR).

2. Community Target: Demonstrate that Bay of Quinte waters used as a source of drinking
water are substantially free from concentrations of pathogens that may indicate potential
risk to human or animal health.

Criterion: Based on water samples from offshore and select nearshore sampling sites in
the Bay of Quinte that are known to be areas used as a source of drinking water, record in
no more than 20% of samples per year (e.g., 1in 5), for the past three years, a concentration
of E. coli greater than 100 E. coli/100ml.
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Figure 2.1 - Bay of Quinte - Wells on Waterfront Properties - Lower Trent Conservation Jurisdiction

Figure 2.2 - Bay of Quinte - Wells on Waterfront Properties - Quinte Conservation Jurisdiction
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Testing for Raw Water Community Objectives — Beneficial Use Impairment #9

Community Objectives:

Microcystin
No more than 20% of samples per year should have their Microcystin concentration

exceed 20 pg/L for 3 consecutive years.
E-Coli

No more than 20% of samples per year should have their E-Coli concentration exceed 100
cfu/100 mL for 3 consecutive years.

Test Results for Microcystin (in pa/L)

DATE\STATION | CARRYING | MURRAY | BAYSIDE | MBQ | POINT | BIG DESERONTO
PLACE CANAL ANNE | ISLAND
May 23, 2017 ND ND ND ND ND ND ND
June 21, 2017 ND ND ND ND ND ND ND
July 24, 2017 ND ND ND ND ND ND ND
Aug 15, 2017 ND ND ND ND ND ND ND
May 22, 2018 ND ND ND ND ND ND ND
June 19, 2018 ND ND ND ND ND ND ND
July 18, 2018 ND ND ND ND ND ND ND
Aug 17, 2018 ND ND ND ND ND ND ND
May 22, 2019 ND ND ND ND ND ND ND
June 17, 2019 ND ND ND ND ND ND ND
July 29, 2019 ND ND ND ND ND ND ND
Aug 26, 2019 ND ND ND ND ND ND ND

ND — Not Detected
MBQ — Mohawks of Bay of Quinte
Note: Method (AbraScan Test Strip) Detection Level = 10 pg/L

Test Results for E-Coli (in cfu/100 mL); Caduceon Environmental Laboratories

DATE\STATION | CARRYING | MURRAY | BAYSIDE | MBQ | POINT | BIG DESERONTO
PLACE CANAL ANNE | ISLAND

May 23, 2017 ND 20 100" 20 ND 2 6

June 19, 2017 4 1 1 ND ND ND ND

July 17, 2017 7 5 1 ND 2 2 2

Aug 15, 2017 14 2 ND ND 2 ND 4

May 22, 2018 5 9 10 2 ND ND ND
June 19, 2018 6 ND 19 ND 1 1 2

July 18, 2018 1 18 ND ND ND ND 15

Aug 17, 2018 ND 44 ND ND 2 ND ND
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May 22, 2019 ND 16 1 2 ND 5 4
June 17, 2019 1 1 1 1 4 ND 3
July 29, 2019 28 14 1 ND ND 2 ND
Aug 26, 2019 2 ND 1 ND 1 ND 2
ND — Not Detected
MBQ — Mohawks of Bay of Quinte
"Equals Community Objective
APPENDIX E: Treated Water Quality Data
Appendix E-1: Treated Water Taste and Odour Analysis
YEAR WTP CHEMICAL MIN MAX | MEDIAN | # SAMPLES TOTAL # % EXCEEDANCE
INTAKE (ng/L) (ng/L) (ng/L) EXCEEDING | SAMPLES
ODOUR
THRESHOLD
MIB < MDL < MDL < MDL 0 3
Bayside
Geosmin < MDL < MDL < MDL 0 3
0/5 =0% (MIB)
MIB - - - - R
2010 Belleville 1/5= 20% (Geosmin)
Geosmin - - - - -
MIB < MDL 34 - 0 2
Picton
Geosmin 3.4 7.7 - 1 2
MIB < MDL < MDL - 0 2
Bayside
Geosmin < MDL < MDL - 0 2
0/8 = 0% (MIB)
MIB < MDL < MDL < MDL 0 3
2011 Belleville 2/8 = 25% (Geosmin)
Geosmin < MDL 1.2 < MDL 0 3
MIB 1.2 10 24 0 3
Picton
Geosmin 2.0 12 4.3 2 3
MIB < MDL < MDL < MDL 0 3
Bayside
Geosmin < MDL < MDL < MDL 0 3
0/9 = 0% (MIB)
MIB < MDL 1.1 1.1 0 3
2012 Belleville 0/9 = 0% (Geosmin)
Geosmin < MDL 1.1 1.1 0 3
MIB < MDL 1.3 < MDL 0 3
Picton
Geosmin 1.9 3.8 2.6 0 3
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MIB <MDL <MDL <MDL 0 25
Bayside
Geosmin < MDL < MDL < MDL 0 25
MIB < MDL 2.2 1.2 0 25
Belleville - 0no
Geosmin < MDL 1.4 1.1 0 25 07100 = 0% (MIB)
2013 — 1120,
MIB < MDL 1.6 < MDL 0 25 13/100 = 136
(Geosmin)
Deseronto
Geosmin <MDL 34 < MDL 0 25
MIB < MDL 3.8 2.3 0 25
Picton
Geosmin 1.3 9.2 4.2 13 25
MIB < MDL <MDL <MDL 0 25
Bayside
Geosmin < MDL < MDL < MDL 0 25
MIB < MDL 2.5 1.4 0 21
Belleville _ho
Geosmin < MDL 1.6 1.1 0 21 0/96 = 0% (MIB)
2014 — 1RO
MIB < MDL 1.6 < MDL 0 25 15/96 = 1.6A)
(Geosmin)
Deseronto
Geosmin < MDL 1.7 < MDL 0 25
MIB < MDL 4.4 14 0 25
Picton
Geosmin 1.1 19 4.2 15 25
MIB < MDL 2.3 < MDL 0 25
Bayside
Geosmin < MDL 3.0 <MDL 0 25
MIB < MDL 2.1 < MDL 0 25
Belleville
Geosmin < MDL 15 < MDL 0 25 0/99 = 0% (MIB)
2015
MIB < MDL 1.2 < MDL 0 24 7/99 = 7% (Geosmin)
Deseronto
Geosmin < MDL 1.9 <MDL 0 24
MIB < MDL 5.1 1.8 0 25
Picton
Geosmin 2.0 33 3.5 7 25
Bayside MIB < MDL 1.4 <MDL 0 21
Geosmin <MDL <MDL <MDL 0 21
Belleville MIB < MDL 2.1 < MDL 0 20 0/86 = 0% (MIB)
2016
Geosmin <MDL 1.2 < MDL 0 20 4/86 = 5% (Geosmin)
Deseronto MIB < MDL 1.8 < MDL 0 22
Geosmin < MDL 1.2 < MDL 0 22
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Picton MIB < MDL 5.4 1.8 0 23

Geosmin < MDL 1 2.7 4 23

"Odour Threshold Concentration (OTC) for MIB = 15 ng/L; Geosmin = 4 ng/L
MDL — Method Detection Level (1 ng/L for MIB & Geosmin)
Bolded values exceed the OTC of the specific chemical

Though for the 5 years (2012 — 2016), the average Bay of Quinte intakes’ treated water are meeting
the threshold (£20% exceedance) for taste & odour chemical “Geosmin”, the Picton intake’s raw water
consistently shows elevated “Geosmin” levels, exceeding the threshold (2013 — 52%, 2014 — 60%,
2015 — 28%, and 2016 — 28%). This poor performance can be directly attributed to poor
hydrodynamic conditions in the harbor and high nutrient levels.

In order to rectify this situation, the Prince Edward County (PEC) have long term plans to move the
Picton intake from its current location close to the harbor to a location in the actual channel proper, so
that the mixing conditions will improve significantly. Furthermore, the on-going effort to retrofit the
Delhi Park stormwater treatment system is expected to significantly decrease the amount of nutrients
being flushed into the harbor.

Appendix E-2: Analysis of Data from Provincial Datasets Health Related Parameters

Relevant Target & Measure (9-2)

Proposed Target: Demonstrate that health related water quality parameters in treated
drinking water have concentrations equal to or below their maximum acceptable
concentrations (MAC) as specified under the Ontario drinking water quality standards.

Proposed Measure: For a period of the past five consecutive years at the Belleville, Picton,
Deseronto and Bayside water treatment plants, all health related water quality parameters,
including E. Coli and microcystin-LR in treated drinking water as measured by and recorded
in databases for the Ontario Drinking Water Surveillance Program (ODWSP) and Ontario
Drinking Water Information System (ODWIS) have concentrations equal to or less than their
Maximum Acceptable Concentration (MAC) for the specified water quality parameter.

Notes on the analytical process

1. The following table illustrates the datasets used, relevant time periods and applicable
water treatment plants

| Provincial Dataset | Time Period | Water Treatment Plants |
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Ontario Drinking Water Bavside. Belleville
Information System 2008-2012 D y t, d Pi t,
(ODWIS) eseronto and Picton

Ontario Drinking Water

Surveillance Program 2008-2010 Bayside and Picton
(ODWSP) — Routine Survey

Ontario Drinking Water : ,

Surveillance Program 2011-2012 BayS|de,PI3<illeV|IIe and
(ODWSP) — Routine Survey cton

Ontario Drinking Water .

Surveillance Program 2008 Bayside, F?etseronto and
(ODWSP) — Special Survey eton

Ontario Drinking Water

Surveillance Program 2009 Deseronto and Picton
(ODWSP) — Special Survey

Ontario Drinking Water .

Surveillance Program 2010 Bayside, Igetseronto and
(ODWSP) — Special Survey ‘cton

Ontario Drinking Water Bayside, Belleville

Surveillance Program 2011-2012 Deseront(,) and Pict(;n
(ODWSP) — Special Survey

2. Health related parameters from Ontario Drinking Water Quality Standards (ODWQS):
Schedule 1 (microbiological parameters) and Schedule 2 (chemical parameters) and
their Maximum Acceptable Concentrations (MAC) listed in O. Reg. 169/03 amended
as O. Reg. 327/08 under the Safe Drinking Water Act, 2002 was used in the analysis.

3. Only the results pertaining to treated water was analyzed for this exercise.

e

Data related to the immediate past five years (2008-2012) was used in this analysis.

5. Ontario Drinking Water Information System (ODWIS) analyzes microbiological
parameters listed in Schedule 1, once every week; it analyzes for a comprehensive list
of chemical parameters from Schedule 2, once a year, and a selected list of general
chemistry parameters once a month (including NO3s-N and NO2-N listed in Schedule

2).

6. Ontario Drinking Water Surveillance Program (ODWSP):— Routine Survey; generally
collects samples once a month from March to November; it analyzes for a
comprehensive list of chemical parameters from Schedule 2 as well as non-listed
chemicals such as taste and odour compounds, halo acetic acids, N-nitroso amines,

chloro aromatics etc.

7. Ontario Drinking Water Surveillance Program (ODWSP):— Special Survey; generally
collects samples once a week from May to November; it analyzes for selected algal
toxins (including microcystin-LR listed in Schedule 2) and general chemistry

parameters (including NO3-N, NO2-N and F- listed in Schedule 2).

All 78 chemical parameters listed in Schedule 2 (except for Cyanide & Dioxins/Furans)
were tested for the Bay of Quinte waters a number of times, either through ODWIS or
ODWSP-Routine Survey programs.
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9. No exceedance of MAC was found for any of the treated water samples that were

analyzed and reported in the above mentioned provincial datasets.

Chemical Adverse Test Results: 2014-15

arameter Number of adverse test | Number of systems with | Fiscal Year (April 1
results adverse test results to March 31)
Arsenic 1 1 2014-15
Bromate 1 1 2014-15
Fluoride 76 20 2014-15
Lead 28 18 2014-15
Selenium 7 1 2014-15
Total trihalomethanes 76 28 2014-15

Chemical Adverse Test Results: 2015-16

Parameter Number of adverse test | Number of systems with | Fiscal Year (April 1
results adverse test results to March 31)

Bromate 1 1 2015-16

Fluoride 35 11 2015-16

Lead 14 10 2015-16

Selenium 9 11 2015-16

Total trihalomethanes 33 16 2015-16

Municipal Residential Systems Inspection Rating: 2014-15

Municipal location Inspection | Inspection | Drinking water
(municipality where the Drinking water system rating (%) rating (%) | quality (% tests
drinking water system is name current previous meeting
located) fiscal fiscal standards)

. . Belleville Drinking Water o o o
Belleville, City of System 100.00% 100.00% 99.80%

. , Point Anne Hamlet o o o
Belleville, City of Drinking Water System 100.00% 100.00% 100.00%
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Deseronto Drinking

0, 0, 0,
Deseronto, Town of Water System 100.00% 89.96% 99.80%
Prince Edward, County of g;’;fe”mD”“k'”g Water 95.83% 98.58% 99.47%
Quinte West, City of Bayside Drinking Water | 444 090, | 100.00% 99.82%

System

Municipal Residential Systems Inspection Rating: 2015-16
Municipal location Inspection | Inspection | Drinking water
(municipality where the Drinking water system rating (%) rating (%) | quality (% tests
drinking water system is name current previous meeting
located) fiscal fiscal standards)
Belleville, City of Belleville Drinking Water | 444 590, | 100.00% 100%
System
: : Point Anne Hamlet o o o
Belleville, City of Drinking Water System 100.00% 100.00% 100.00%
Deseronto Drinking o o o
Deseronto, Town of Water System 100.00% 100% 100%
Prince Edward, County of g;/csttoe”mD“”k'”g Water 100% 95.83% 99.83%
Quinte West, City of Bayside Drinking Water 100.00% 100.00% 100%

System
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APPENDIX F: Taste and Odour Survey 2013



Page |38



Page |39



Page |40



Page |4



Page |42

APPENDIX G: Drinking Water Quality Surveillance Program
Parameters

Parameter Group Parameter

CHEMISTRY (FIELD)
CHEMISTRY (FIELD)
CHEMISTRY (FIELD)
CHEMISTRY (FIELD)
CHEMISTRY (FIELD)
CHEMISTRY (FIELD)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
CHEMISTRY (LAB)
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS

CHLORINE, COMB  FIELD
CHLORINE, FREE  FIELD
CHLORINE, TOTAL FIELD

PH FIELD

TEMPERATURE, WATER
TURBIDITY, FIELD

ALKALINITY; TOTAL FIXED ENDPT
ANIONS

BROMATE

BROMIDE

CALCIUM

CATIONS

CHLORATE

CHLORIDE

CHLORITE

COLOUR; TRUE

CONDUCTIVITY

FLUORIDE

HARDNESS

ION BALANCE CALCULATION
LANGELIERS INDEX CALCULATION
MAGNESIUM
NITRILOTRIACETIC ACID
NITROGEN; AMMONIA
NITROGEN; NITRATE
NITROGEN; NITRITE
PERCHLORATE

PH

PHOSPHORUS; PHOSPHATE
POTASSIUM

SATURATION PH ESTIMATED
SODIUM

SOLIDS; DISSOLVED

SOLIDS; DISSOLVED ESTIMATED
SULPHATE
2,2-DICHLOROPROPANOIC ACID
BROMOCHLOROACETIC ACID
BROMODICHLOROACETIC ACID
CHLORODIBROMOACETIC ACID
DIBROMOACETIC ACID
DICHLOROACETIC ACID
IODOACETIC ACID



HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
HALOACETIC ACIDS
METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS

METALS
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSO-AMINES
N-NITROSODIMETHYLAMINE (NDMA)
TASTE AND ODOUR
TASTE AND ODOUR
TASTE AND ODOUR
TASTE AND ODOUR
TASTE AND ODOUR
TASTE AND ODOUR
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
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MONOBROMOACETIC ACID
MONOCHLOROACETIC ACID
TOTAL HALOACETIC ACIDS
TRIBROMOACETIC ACID
TRICHLOROACETIC ACID
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

BORON

CADMIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MANGANESE

MOLYBDENUM

NICKEL

SELENIUM

SILVER

STRONTIUM

THALLIUM

TITANIUM

URANIUM

VANADIUM

ZINC
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIBUTYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE
N-NITROSODIMETHYLAMINE
2,3,6-TRICHLOROANISOLE
2,4,6-TRICHLOROANISOLE
2-ISOBUTYL-3-METHOXYPYRAZINE
2-ISOPROPYL-3-METHOXYPYRAZINE
2-METHYLISOBORNEOL
GEOSMIN
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE



VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
VOLATILE ORGANICS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
ALGAL TOXINS
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1,1-DICHLOROETHENE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHENE
CHLOROFORM
CIS-1,2-DICHLOROETHENE
DIBROMOCHLOROMETHANE
DICHLOROACETONITRILE
DICHLOROMETHANE
DIISOPROPYLETHER
ETHYLBENZENE

M- AND P-XYLENE

O-XYLENE

STYRENE

TERT-BUTYL METHYL ETHER
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
TRIHALOMETHANES; TOTAL
MICROCYSTINS (TOTAL)
ANATOXIN-A
DESMETHYLMICROCYSTIN-LR
DESMETHYLMICROCYSTIN-RR
MICROCYSTIN-HILR
MICROCYSTIN-HTYR
MICROCYSTIN-LA
MICROCYSTIN-LF
MICROCYSTIN-LR
MICROCYSTIN-LW
MICROCYSTIN-LY
MICROCYSTIN-RR
MICROCYSTIN-WR
MICROCYSTIN-YR



