Issue Determination
Halton Region Wells

Prepared by:
Donald Ford, P.Geo.
Kerry Mulchansingh, P.Geo.
CTC Source Protection Region

April 29, 2013

Issue Determination
Halton Region Wells

April 29, 2013

Table of Contents
Page

1.0

INTRODUCTION ................................................................................................................... 2
1.1
1.2

1.3

1.4
1.5
2.0

METHODOLOGY .................................................................................................................. 7
2.1
2.2
2.3
2.4

3.0

Davidson Well Field (Nitrates) .......................................................................... 12
Prospect Park Well Field (Sodium and Chloride) ........................................... 13
Georgetown Municipal Wells (Sodium and Chloride) .................................... 13

REFERENCES .................................................................................................................... 14

Appendix 1:
Appendix 2:
Appendix 3:

i|

Overview .............................................................................................................. 9
Acton: Prospect Park Well 1 – Sodium and Chloride ...................................... 9
Acton: Davidson Wells - Nitrates ....................................................................... 9
Georgetown: Cedarvale Wells 1A, 3A, 4A – Sodium and Chloride ............... 10
Georgetown: Princess Anne 5 & 6 – Sodium and Chloride........................... 10
Land Usage Review ........................................................................................... 11

CONCLUSIONS AND RECOMMENDATIONS ........................................................................... 11
4.1
4.2
4.3

5.0

Statistical Review ................................................................................................ 7
Land Use Review ................................................................................................. 7
Datasets ............................................................................................................... 8
Analysis ................................................................................................................ 8

RESULTS ............................................................................................................................ 9
3.1
3.2
3.3
3.4
3.5
3.6

4.0

Study Objective ................................................................................................... 2
Background ......................................................................................................... 2
1.2.1 The Technical Rules and “Issue” Definition ............................................... 2
1.2.2 Water Quality Issues in Halton Region Municipal Wells ............................ 3
1.2.3 Issue Contributing Areas ........................................................................... 3
1.2.4 CVSPA Assessment Report ...................................................................... 3
Water Quality History - Acton and Georgetown Municipal Wellfields ............ 3
1.3.1 Sodium (ODWS - 200 mg/l) ....................................................................... 3
1.3.2 Chloride (ODWS - 250 mg/l) ...................................................................... 4
1.3.3 Nitrate (ODWS - 10 mg/l)........................................................................... 5
Issue Contributing Areas .................................................................................... 5
Concerns raised by Halton Region .................................................................... 6

Historic Water Quality Data-Acton and Georgetown Raw Water 1984-2012
Statistical Analysis with XLSTAT®
Land Use Assessment

Issue Determination
Halton Region Wells

1.0

INTRODUCTION

1.1

Study Objective

April 29, 2013

An “Issue” is defined under the Clean Water Act, 2006 (CWA, 2006) as an existing
water quality problem associated with a drinking water source, or evidence of a trend
that suggests a deterioration of municipal drinking water quality in respect of one or
more parameters on the MOE-prescribed list.
In late 2012, The Regional Municipality of Halton (Halton Region) staff requested
reconsideration of the identification of Issues in the Credit Valley Source Protection Area
(CVSPA) Assessment Report (AR). Specifically, they indicated that:


Newer data are now available, and these data are more indicative of future
trends in the raw drinking water quality;



The CTC SPC methodology for defining an Issue is different from other SPCs;
and



Risk management measures implemented by Halton Region have affected the
previous trends.

Several meetings were held among Halton Region, MOE, and CTC staff and additional
analyses were completed by both Halton Region and CTC staff.
This report summarizes this new analysis and sets out recommendations for
amendments to the approved AR for CVSPA based on the findings of this work. This
report is intended as a foundation document for review and acceptance by the CTC
SPC. The CTC SPC are required to endorse proposed revisions to the CVSPA AR,
before they are submitted to the MOE for approval.
1.2

Background

1.2.1

The Technical Rules and “Issue” Definition

Issues must result from the deterioration of the quality of water for use as drinking water,
and must be amply documented. Where adequate documentation exists, drinking water
Issues are defined and described in compliance with Technical Rules, Part XI.1, Rules
114–117 (MOE, 2009). A brief summary of the basic requirements for identifying an
Issue is provided below. Note, however, that the specific requirements listed in the
Technical Rules must be applied for an issue to be confirmed.
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The parameter of concern must:
o

Be present at a concentration at the surface intake, well or monitoring
well that may result in the deterioration of the quality of the water for use
as a source of drinking water (Rule 114; 1a), or

o

Exhibit a trend of increasing concentration, which, if continued would
result in the deterioration of the quality of the water for use as a source of
drinking water (Rule 114; 1b).

o

Be from an anthropogenic source (Rule 115);

There must be data, as specified in Rules 115(1) to 115(4) to support the
identification of the Issue. If such data are not available, the Assessment Report
(AR) must include a plan to obtain the required documentation (Rule 116).
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Note that activities or conditions that may contribute to the Issue are located outside of
the boundaries of the Source Protection Area (SPA), the AR must identify the SPA
where the areas, activities, or conditions may be located (Rule 117).
1.2.2

Water Quality Issues in Halton Region Municipal Wells

The identification of Issues in the CVSPA AR was based on an assessment of sodium,
chloride and nitrate concentrations in the raw water of Halton Region’s municipal wells
over a period of 10 years (2000-2009). This analysis was completed by AMEC (2010) for
the Acton and Georgetown municipal drinking water systems in the CVSPA based on
data collected through Halton Region’s municipal raw water sampling program. The data
were assessed against prescribed concentration limits set for each parameter, known as
the Ontario Drinking Water Standards (ODWS).
AMEC’s study identified sodium and chloride Issues at the following municipal wells:
•

Acton: Prospect Park Well 1, and

•

Georgetown: Cedarvale and Princess Anne Wells.

In addition, an Issue with respect to nitrate was identified at the Davidson Wells for
Acton. None of these parameters are removed through typical municipal drinking water
treatment processes, although concentrations of parameters of concern can be reduced
at the point of use through blending (Regional Municipality of Halton, 2013).
1.2.3

Issue Contributing Areas

As part of the AMEC study, the land area thought to contribute to the identified Issues
was delineated and identified as the Issue Contributing Area. The report formed the
foundation data for the technical content of the CVSPA Assessment Report (AR), which
received MOE approval in July 2011 (CVSPA, 2011). Further details regarding the
assessment and documentation process are provided below.
1.2.4

CVSPA Assessment Report

Microsoft Office Excel® software was used to perform the analyses and to carry out
linear regression analyses on the data (AMEC, 2010). The data were plotted, and trend
lines for averaged parameter concentrations computed. Statistical projection of the trend
lines past the current time series (linear regression analyses) suggested that the
concentrations may exceed the ODWS in the future. Based on this, CVPSA technical
staff concluded that the test for an Issue as per the Technical Rules was met. This
decision was peer reviewed, with participation of both the consultant and Halton Region.
The CVSPA AR, including the information on Issue Identification was released for public
consultation, accepted by the CTC Source Protection Committee (SPC) and approved
by the Ministry of the Environment (MOE) in January 2012.
1.3

Water Quality History - Acton and Georgetown Municipal Wellfields

Graphs of the chemical concentrations in the raw water of various wellfields from 1984 to
2012 are included in Appendix 1 and the results are summarized below.
1.3.1

Sodium (ODWS - 200 mg/l)

At the Prospect Park wellfield (Acton) the data review confirmed that the sodium
concentration at Well 1 increased from an average of 12 mg/l in 1990 to over 60 mg/l in
2009. During the period 2010 to 2012, the average concentration dropped to 37 mg/l.
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The following is a summary of the sodium assessments for the Georgetown municipal
wells:


Cedarvale 1A well increased from an average of 20 mg/l in 1985 to over 65 mg/l
in 2009. During the period 2010 to 2012, the average concentration decreased to
around 60 mg/l.



Cedarvale 3/3A well doubled from an average of 30 mg/l in 1985 to almost 60
mg/l in 2009. During the period 2010 to 2012, the average concentration
decreased to around 55 mg/l.



Cedarvale 4/4A well increased from an average of 27 mg/l in 1985 to almost 80
mg/l in 2009. During the period 2010 to 2012, the average concentration
remained around 80 mg/l.



Princess Anne 5 well tripled from an average of 20 mg/l in 1985 to just under 60
mg/l in 2009. During the period 2010 to 2012, the average concentration
remained between 50 and 60 mg/l.



Princess Anne 6 well has increased from an average of 30 mg/l in 2000 to over
50 mg/l in 2009. During the period 2010 to 2012, the average concentration
remained between 50 and 60 mg/l.

1.3.2

Chloride (ODWS - 250 mg/l)

The following is a summary of the chloride assessments for the Prospect Park Wells in
Acton:


The data exhibits an overall increasing trend in concentration between 1991 and
2010 (period assessed in AR);



Concentrations at the Well 1 increased from an average of 35 mg/l in 1991 to
about 90 mg/l in 2009. Between 2004 and 2009, the data exhibited the highest
fluctuation, repeatedly spiking at around 115 mg/l.



These wells are located in an urban setting and the increasing trend is thought to
be reflective of road salting activities throughout the years.



During the period 2010 to 2012 the concentration fell to an average of about 70
mg/l.



Given the current trends, it was estimated that average chloride concentration
could meet or exceed the ODWS circa 2065.

The following is a summary of the chloride assessments for the Georgetown municipal
wells:


The data exhibit an overall increasing trend in concentration between 1985 and
2010 (period assessed in AR). The rate of increase appears to be lower at the
Princess Anne Wells.
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Chloride concentrations at the Cedarvale well 1/1A well tripled from an
average of 50 mg/l in 1985 to over 140 mg/l in 2009, and have been
consistently close to or over half of the Maximum Acceptable Concentration
(MAC) since 2005. The “half of MAC” criterion is commonly used as a
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warning threshold. During the period 2010 to 2012, the concentration
averaged about 125 mg/l.


Concentrations at the Cedarvale well 3/3A well increased from an average of 70
mg/l in 1985 to over 120 mg/l in 2009, and has been consistently close to or over
half of the MAC since 2007. During the period 2010 to 2012, the concentration
averaged around 130 mg/l.



Concentrations at the Cedarvale well 4/4A tripled from an average of 63 mg/l in
1985 to about 190 mg/l in 2009, and has consistently been over half of the MAC
since 2002. Concentrations showed marked increases since 2008. During the
period 2010 to 2012, the concentration averaged 176 mg/l.



Concentration at the Princess Anne 5 well has doubled from an average of 50
mg/l in 1985 to almost 110 mg/l in 2009. During the period 2010 to 2012, the
average concentration fell to around 104 mg/l.



Concentration at the Princess Anne 6 well has increased from an average of 80
mg/l in 2000 to about 100 mg/l in 2009. During the period 2010 to 2012, the
average concentration remained at around 100 mg/l.



The Cedarvale and Princess Anne wellfields are located in an urban setting and
the concentration increase is thought to be reflective of road salting activities.



Given the current trends, it was estimated that average chloride concentration
could potentially meet the ODWS at Cedarvale wells 4A and 1A, around 2027
and 2044, respectively. Average concentration at the Cedarvale 3A and Princess
Anne wells was projected to meet or exceed the ODWS circa 2050 and 2060,
respectively.

1.3.3

Nitrate (ODWS - 10 mg/l)

The following is a summary of the nitrate assessment for the Davidson Wellfield in
Acton:

1.4



The data exhibits a relatively wide variation in concentration, with an overall
increasing trend between 1985 and 2009 (period assessed in AR).



Between 2000 and 2009, the data exhibit repeated spikes over half the MAC
level, reaching a peak concentration of 7.4 mg/l in Well 1 (May 2008) and 7.0 in
Well 2 (August 2008).



Given the slow movement of groundwater, and long timelines for remediation, a
conservative approach was applied to protect the wells until the source(s) for the
nitrate spikes is (are) better understood.
Issue Contributing Areas

The Technical Rules require that the land area where activities are thought to contribute
to a parameter’s increase be delineated as the Issue Contributing Area (ICA) for that
parameter. The ICA would then be the area subject to Source Protection Policy (SPP)
application.
In absence of detailed land-based data for the Halton Region’s wellfield areas, the ICA
was delineated as the combined extent of the Well Head Protection Area (WHPA) A to E
for the municipal well. It was thought that by applying the specific SPP to these ICAs, the
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activities contributing to the increase could either be identified or regulated – eventually
leading to a stabilization or reduction of the parameter concentration in question.
1.5

Concerns raised by Halton Region

Halton Region believes that the assessments of the sodium, chloride and nitrate Issues
was overly conservative. In December 2012, they petitioned the MOE to find out whether
a case can be made for a reconsideration of the assignments. The MOE met with the
Region and CTC staff in January 2013, and an agreement was reached for both
organizations to undertake a review of the datasets. Halton Region retained a consultant
to complete an independent evaluation (Genivar, 2013).
Halton Region staff believes that recent concentration trends do not support the
designation of Drinking Water Issues based on the application of MOE’s Technical Rules
for Identification of a Drinking Water Issue. Further, potential impact to municipal well
source water quality is minimal, or may not be experienced for several decades
(Regional Municipality of Halton, 2013).
Genivar (2013) reviewed six different methodologies applied by other municipalities and
SPCs in determining where a drinking water issue existed. Their study indicates that
other Source Protection Regions and SPCs have applied shorter cut-off time frames to
exceed the ODWS values, as the criterion for determining an ICA. Genivar’s findings
indicate that the threshold criteria used for some municipalities (i.e., County of Oxford)
assessed parameter concentrations that were above the half MAC or half AO of the
ODWS as a pre-screening tool for potential Issues. The ultimate decision to declare a
drinking water issue was then assessed based on operational considerations to manage
concentrations below the MAC or AO (Regional Municipality of Halton, 2013).
The Ministry of the Environment staff at the meeting with the Halton and CTC staff
advised that the provincial rules leave the discretion to the SPC to make a local
determination of what is an Issue. The MOE also encourages dialogue with the
municipality in making this determination.
The Region also supplied additional raw water data, collected during the January 2010
to March 2013 period. They suggest that the recent data shows substantial reductions in
concentrations, especially for nitrates, when compared to the pre-2010 data.
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METHODOLOGY

CTC staff undertook a review of the parameter trends by subjecting the datasets to
advanced methods of statistical analyses. In addition, a review of land use around
municipal wells was undertaken to try and supplement the understanding of how
changes on the landscape may have influenced or impacted concentration trends in the
past, and how proposed changes in the future could potentially impact these trends.
2.1

Statistical Review

A review of the full datasets (those used for the assessment report, plus recent data to
the end of 2012) using the XLSTAT® software. This software includes the Mann-Kendall
trend test, which is a tool which used to determine if a trend exists in a series and can
also assess seasonal trends in the data set. This test is a nonparametric test to assess
time series data for possible trends and if there is a seasonal component in the series.
This test was first suggested by Mann (1945), further studied by Kendall (1975) and
improved by Hirsch (1982, 1984) to account for seasonality.
XLSTAT® provides additional insight into a series of data, when compared to Excel®,
which provides basic trend analysis tools - linear, polynomial, exponential, and
logarithmic curve fitting and projection. This functionality allows for the visual
assessment of trends and prediction of future water levels, but does not provide an
objective assessment as to the validity of the trend.
Note that the analysis conducted by CTC staff considered whether there may be
inflection points in the data, as determined by non-linear regression analysis, but none of
the non-linear models provided any improvement to the correlation as compared to the
simple linear models. The most recent data provided by Halton Region suggests that
seasonal trends may be present, but two years of monthly results would be needed to
confirm this. Therefore, no seasonal Mann-Kendall analysis was conducted, but would
be considered in future years, with sufficient data.
2.2

Land Use Review

Mapping dating back to the 1970s was accessed in order to understand the changes in
land use over the last decades, and to find out if water quality could have been impacted
by these changes. Planned land usage was also reviewed to determine whether there
was a potential for land use changes to impact water quality in the future. The review
was undertaken as follows:
1. Past and current scenario - land use mapping / data for the past was compared
with current mapping. For past scenarios, Ecological Land Classification (ELC)
mapping for the years 1977 and 1999 was accessed. Per the current scenario,
mapping for the year 2012 was utilized.
2. Future scenario – ELC mapping for 2012 was compared to the planned future
land usage to 2031, developed through the Amendment No. 38 to the Regional
Official Plan (ROPA 38) data acquired from the Region. The findings of the Draft
Halton Hills Tier Three Water Budget and Water Quantity Risk Assessment
(currently under peer review) were also referenced as it undertook a similar
assessment, in the context of future changes in imperviousness on the
landscape.
The mapping related to the land usage review is shown in Appendix 3. The various
mapping products were compared to assess land use changes, specifically with respect
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to increases in urban land uses compared to employment areas (industrial/commercial
land uses) and urban areas (industrial /commercial/mixed use and residential land uses).
If the proposed development in these areas is realized per ROPA 38, it is thought that
winter salting activities on roads and parking lots may increase. If this occurs, then the
timelines associated with the future projection for sodium and chloride concentrations
will likely change.
2.3

Datasets

Halton Region provided Excel spreadsheets of water quality test results from 1984 to
2012 as inputs for the statistical analysis. These files included the following municipal
well systems:
1. Acton (Davidson Wells 1 and 2, Prospect Park Well 1, 4th Line Well); and
2. Georgetown (Cedarvale Wells 1A,3A and 4A, Princess Anne Wells 5 & 6).
2.4

Analysis

Trend analysis involves two distinct steps. The first is a determination of whether the
probability distribution of a dataset has changed over time, while the second is the
description of rate of that change (USGS, 1991). To complete this analysis, CTC Staff
undertook a review of the entire dataset spanning from 1984 to end 2012 for each well,
because measuring changes in the data distribution over time requires the use of the
entire dataset, not a subset. Use of subsets of the data may lead to bias. The exception
to this constraint would be if a significant documented change to the well or local
environment (i.e., new well installed in a different aquifer or with different materials, or
significantly different land use) were to occur.
The confidence limits of the datasets are the lower and upper boundaries / values of a
confidence interval, and are the values which define the range of a confidence for the
data. Confidence limits of 95 % have been chosen for this assessment. This means that
if the same data population is sampled on numerous occasions and interval estimates
are made on each occasion, the resulting intervals would bracket the true population
values in approximately 95% of the cases. i.e., there is a 5% chance that the
representative data would fall outside this range. This is a useful measure of the
reliability of a dataset, especially where a wide scatter in the data is evident.
Projection of the mean and of the confidence limits into the future allows for an
assessment of the timeline within which a parameter concentration could potentially
meet or exceed a set quality criterion – in this case, the ODWS. The projection of the
median gives an average time within which the ODWS could potentially be met, while
the projection of the confidence limits give an indication of the earliest and latest
expected time within which the ODWS could potentially be exceeded, given the
statistical properties of a dataset.
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The results from the statistical analyses are presented by wellfield provided in Appendix
2. The statistical equation and associated statistical properties generated by each
dataset are indicated with each figure. The results of the hypotheses testing are also
shown, as are the confidence intervals for the mean and limits of each dataset.
3.2

Acton: Prospect Park Well 1 – Sodium and Chloride

The results of the null testing support the observation of a statistically increasing trend in
chloride at Prospect Park Well 1. The updated statistical analyses conclude that the
median chloride concentration may meet or exceed the criterion circa 2067 while the
sodium concentration may meet or exceed the criterion circa 2097.
The analyses of the 95% confidence limits suggest that the concentration could meet
and exceed the ODWS at an earliest possible date of 2058. However, if trends in the
scatter continue into the future, the updated analyses show that concentrations may not
reach the criterion until 2111. The estimated timelines for sodium are 2092 and 2102,
respectively.
Land use data shows mostly urban and employment land use in the zones around the
wells, both in the past and into the future. Previous work by Genivar (2011) for CVSPA
demonstrated that application of de-icing materials were likely the source of the sodium
and chloride.
3.3

Acton: Davidson Wells - Nitrates

The results support the observation of a statistically increasing trend in nitrate at both
wells. The updated statistical analyses conclude that the median nitrate concentration
may meet or exceed the ODWS circa 2080 at Well 1, and circa 2127 at Well 2.
The analyses of the 95% confidence limits however infer a possibility that the
concentration could meet or exceed the ODWS at an earliest possible date around 2049
at Well 1, and 2083 at Well 2. However, if trends in the scatter continue into the future,
the updated analyses show that ODWS may not reach the criterion until 2111 in Well 1
an 2172 in Well 2. Recent monthly data to March, 2013 provided by Halton Region,
suggest that a seasonal trend may be present. However, without at least two years of
monthly data, it is not possible to assess this.
Land use data shows mostly rural and agricultural land use around the wells, both in the
past and into the future. There are no known land use changes in the vicinity of these
wells, but it is important to note that the nature of agricultural practices (i.e., timing
and/or rate of nutrient application or crops grown) may change without triggering a
change in land use.
Halton Region is of the opinion that remedial measures on the landscape around the
municipal wells since 2005 may have resulted in lower nitrate concentrations in the
groundwater observed since 2010. These remedial measures have included
replacement of four private sewage systems (Jan 2001, Jan 2009, Jan 2010, and Jan
2012) within this wellhead protection area, and five other MOE Drinking Water
Stewardship related improvements completed in late 2012 (Figure 3.3 Genivar,2013).
Halton Region has also increased the frequency of their nitrate sampling frequency from
quarterly to weekly beginning January 2013. Continuation of mitigation measures into
9|
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the future will likely result in a reduction of the slope of the trend line, and weekly
sampling may confirm seasonality in the dataset.
3.4

Georgetown: Cedarvale Wells 1A, 3A, 4A – Sodium and Chloride

The results of the null testing support the observation of a statistically increasing trend in
chloride at Cedarvale Wells 1A, 3A, and 4A. A summary of the updated statistical
analyses is provided in the table below. Note that Cedarvale wells 1 and 3 were
decommissioned and replaced by wells 1A and 3A, respectively. However, the
replacement wells were installed adjacent to the original wells at virtually identical depths
in the same aquifers. Therefore, no change in groundwater chemistry would be
expected, nor was a change observed in the dataset at the time of replacement. Given
these considerations, use of the full datasets is considered appropriate.
Chloride

Sodium

Well

Earliest
Predicted
Exceedance

Predicted
Exceedance
of the Median

Latest
Predicted
Exceedance

Earliest
Predicted
Exceedance

Predicted
Exceedance
of the Median

Latest
Predicted
Exceedance

Cedarvale 1A
Cedarvale 3A
Cedarvale 4A

2038
2041
2023

2042
2053
2028

2048
2063
2034

2085
2119
2066

2089
2131
2071

2093
2142
2076

Land use data shows mostly urban and employment land use in the zones around the
Cedarvale wells, in the past and an increase into the future.
Previous work by Genivar (2011) for CVSPA demonstrated that application of de-icing
materials were likely the source of the sodium and chloride. Halton Region has also
increased the sampling frequency from quarterly to monthly at wells 1A, 3A, 4, and 4A
and from semi-annually to quarterly at 17 sentry wells in the WHPAs (Regional
Municipality of Halton, 2013). Continuation of such measures will provide better data for
trend analysis in the future.
3.5

Georgetown: Princess Anne 5 & 6 – Sodium and Chloride

The results of the null testing support the observation of a statistically increasing trend in
chloride at Princess Anne 5 and 6. A summary of the updated statistical analyses is
provided in the table below.
Chloride

Sodium
Latest
Predicted
Exceedance

2120
2099

Well

Earliest
Predicted
Exceedance

Predicted
Exceedance of
the Median

Latest
Predicted
Exceedance

Earliest
Predicted
Exceedance

Predicted
Exceedance
of the
Median

Princess Anne 5
Princess Anne 6

2109
2058

2113
2064

2048
2072

2109
2076

2113
2088

Land use data shows mostly urban and employment land use in the zones around the
Princess Anne wells, in the past into the future.
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Land Usage Review

For the period between 1977 and 2012, land use within the municipal wellhead
protection areas (WHPA) are depicted in Figures 1 to 3 (Acton), and in Figures 5 to 7
(Georgetown) of Appendix 3. The mapping shows that during this timeframe, urbanized
land use has increased by the order of approximately 10 – 15 % within the WHPA of the
Prospect Park Wellfield and the Georgetown municipal wells. The analyses show that
the most significant changes on the landscape appear to be:


Prospect Park Wellfield : WHPA-E zones, 1 to 2 km north of the wellfield;



Cedarvale Wellfield : WHPA-B and-C zones surrounding the wellfield; and



Princess Anne Wellfield : WHPA-B and-C zones immediately west of the wellfield

For the 2031 timeframe (ROPA 38), areas of planned land use change are depicted in
Figures 4 and 8 of Appendix 3. The analyses show that the most significant changes
are projected to occur in the:


Prospect Park Wellfield: planned urban areas in the WHPA-C and D zones north
of the wellheads, previously under agricultural land usage; and



Cedarvale Wellfield: planned urban areas in the WHPA-C and D zones,
previously under agricultural land usage

Similar changes were identified for the future scenario through the Draft Tier 3 Water
Budget Study. That study concluded that the following areas of the municipal WHPA
would have the most significant changes:


Georgetown - area encompassed by 10th Sideroad, Trafalgar Road, 8th Line and
15th Sideroad. This area contains the southern extremities of the WHPA–B to D
of Georgetown’s municipal wells and at its closest point is approximately 1Km
south of Cedarvale Wellfield; and



Acton – zone extending from Highway 7 to an area east of Regional Road 25.
This area occurs approximately 0.75 Km northwest of the Prospect Park well field
and lies predominantly within the WHPA–C and D.

If the proposed development in these areas is realized per ROPA 38, it is thought that
winter salting activities on roads and parking lots may increase. If this occurs, then the
timelines associated with the future projection for sodium and chloride concentrations
may be impacted.

4.0

CONCLUSIONS AND RECOMMENDATIONS

The Technical Rules (Part XI.1, Rules 114–117) allow for the determination of an Issue
where there is an existing water quality problem associated with a drinking water source,
or evidence of a trend that suggests a deterioration of water quality in the future. The
Technical Rules further state that Issues must result from the deterioration of the quality
of water for use as drinking water, and must be amply documented.
The Technical Rules are not explicit on the mechanisms or guidelines used to define an
Issue, and leave a fair amount to professional interpretation. This has led to differences
of opinion on whether one or more Issues exist for Halton Region’s municipal wells in
Acton and Georgetown.
The re-assessment of the groundwater chemistry data for Acton and Georgetown
documented in this report suggests that some of the previously identified Issues be
11 |
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reconsidered, while others should be retained, as summarized in Section 4.1, 4.2, and
4.3.
The identification of Issues in the CVSPA UAR was predicated on an assessment of
sodium, chloride and nitrate concentration at each of the Region’s municipal wells, over
a time span of 10 years (2000-2009). Microsoft Office Excel® software was originally
used to perform the analyses and to carry out linear regression analyses on the data.
The data were assessed against prescribed concentration limits set for each parameter,
known as the Ontario Drinking Water Standards (ODWS).
It is widely understood that statistical analysis of the properties of historic water quality
data is a powerful tool in the assessment of trends and the prediction of how such trends
might extend into the future, given the current land usage. It is also understood that
future projection of trends based on past data can be impacted by many factors and as
such, has limitations (USGS, 1991).
This updated analysis was completed to develop a better understanding of the statistical
properties of the data, by applying a more advanced statistical package (XLSTAT®).
This study also undertook a review of the historic land usage around municipal wells, to
see whether correlations could be made between activities on the landscape and trends
in the data. Future land use plans (ROPA 38) for the Town of Halton Hills were also
reviewed in an attempt to understand whether potential changes on the landscape may
impact water quality in the future.
In terms of a cut-off for exceedance of a criterion, it is recognized that having an
“indefinite” time frame as a qualifier for an Issue identification might be impractical. As
such it is suggested that a 30-year limit be adopted, since this is the time span applied in
the Official Plans of most municipalities in the CVSPA. The conclusions by wellfield are
summarized below.
4.1

Davidson Well Field (Nitrates)

The historical data for this wellfield has shown a great deal of variability in the nitrate
concentration since 1985. Updated statistical analyses conclude that although the
median nitrate concentration may meet or exceed the ODWS around 2080 at Well 1,
analyses of the extremes in the data infer that the ODWS could be met as early as 2049.
The median nitrate concentration in Well 2 is not expected to meet or exceed the
criterion until much later (2127). In addition, the data exhibited repeated spikes over half
of the MAC between 2000 and 2009. Between 2010 through 2012, a decreasing trend
was observed, but it is not certain whether this trend will continue into the future, as
similar decreases in past have been followed by periods of increase.
Given the cyclical nature of the nitrate concentration observed, it is thought that the
trends may be influenced by seasonal variation in agricultural practices at locations
close to the wells, and in areas where a direct hydrological connection exists between
the ground surface and the producing aquifer.
With limited land use data available, it was not possible to determine the source of the
contaminant. In 2013, CTC staff will be undertaking a field verification program for the
threats enumerated in the AR. It is hoped that this will provide a better assessment of
activities currently taking place on the landscape. Since the future land use will revolve
around rural / agricultural land usage with expected ongoing nutrient applications, it is
recommended that the nitrate Issue identification around Well 1 be retained and
reassessed as additional research is undertaken and new data becomes available.
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As such, it is recommended that the ICA for the Davidson wells be limited to the WHPA
–A, –B and -E. It is further recommended that the MOE, as part of its review of the
Proposed Source Protection Plan policies, consider this re-analysis. As deemed
necessary by the Ministry, they may request the Source Protection Authority review
policies which require prohibition of activities which are significant in the nitrate ICA
beyond the areas where these activities are deemed significant under the standard
provincial criteria. This review could assess if a management approach in parts of the
ICA may be sufficient to meet the goal of ensuring that the threat ceases to be or does
not become significant.
4.2

Prospect Park Well Field (Sodium and Chloride)

The updated statistical analyses conclude that the median chloride concentration may
meet or exceed the ODWS by 2067 at Well 1. Analyses of the data variance suggest
that the ODWS could be met or exceeded as early as 2058. The sodium concentration is
not expected to exceed the criterion until 2092 at the earliest, and therefore is not an
Issue.
The chloride concentration is not expected to exceed the ODWS within the next 30
years. Therefore, it is recommended that the chloride Issue be removed.
Since this well is located in an area where the future land usage revolves around urban /
employment land usage where road salt application will likely occur, it is further
recommended that the chloride concentrations be reassessed during the next
Assessment Report update.
4.3

Georgetown Municipal Wells (Sodium and Chloride)

The updated statistical analyses conclude that although the median chloride
concentrations at Cedarvale Wells 1A, 3A and 4A may meet or exceed the ODWS as
early as 2042, 2053, and 2028 respectively. With the exception of Well 3A, this is
projected to occur within the 30-year planning horizon. Therefore, it is recommended
that the chloride Issue identification around Wells 1A and 4A be retained.
Sodium is not expected to exceed the criterion until much later, beyond the 30 year
planning horizon, and is therefore no longer an Issue.
The statistical analyses conclude that although the median sodium and chloride
concentrations at Princess Anne 5 and 6 will not meet or exceed the ODWS in these
wells until 2064 and 2088, respectively. As such it is recommended that the sodium and
chloride Issues identification around Wells 5 and 6 be removed.
It is further recommended that the ICA for the Georgetown wells be restricted to the
WHPA –A to E for the Cedarvale 1A and 4A wells. It is also recommended that the
MOE, as part of its review of the Proposed Source Protection Plan policies, consider this
re-analysis. As deemed necessary by the Ministry, they may request the Source
Protection Authority review policies which require prohibition of activities which are
significant in the ICA beyond the areas where these activities are deemed significant
under the standard provincial criteria. This review could assess if a management
approach in parts of the ICA may be sufficient to meet the goal of ensuring that the
threat ceases to be or does not become significant.
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Appendix 1
Historic Water Quality Data-Acton and Georgetown
Municipal Raw Water
1984-2012

The projection of the median parameter (nitrate, sodium and chloride) concentration is
indicated on each figure.
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Figure 1: Historical Chloride Concentration, Acton: 1984‐2013
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Figure 2: Historical Sodium Concentration, Acton: 1984‐2013
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Projection of Chloride Concentration trends at Georgetown Wells
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Figure 3: Historical Chloride Concentration, Georgetown: 1984‐2013
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Figure 4: Historical Sodium Concentration, Georgetown: 1984‐2013
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Figure 5: Historical Nitrate Concentration at the Davidson Wells, Acton: 1984‐2013
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Appendix 2
Statistical Analysis
With XLSTAT®
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Land Use Assessment
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Figure 1: Prospect Park Wellhead Protection Areas ‐ CVC Ecological Land Classification of 1977 Airphotos
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Figure 2: Prospect Park Wellhead Protection Areas ‐ CVC Ecological Land Classification of 1996 and 1999 Airphotos
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Figure 3: Prospect Park WHPAs ‐ CVC Ecological Land Classification of 2005, 2007, 2009 and 2011 Orthophotos and Fieldwork up to 2012
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Figure 4: Prospect Park Wellhead Protection Areas ‐Halton Region Planning Designations ROPA 38 Growth Plan to 2031
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Figure 5: Georgetown Wellhead Protection Areas ‐ CVC Ecological Land Classification of 1977 Airphotos
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Figure 6: Georgetown Wellhead Protection Areas ‐ CVC Ecological Land Classification of 1996 and 1999 Airphotos
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Figure 7: Georgetown WHPAs ‐ CVC Ecological Land Classification of 2005, 2007, 2009 and 2011 Orthophotos and Fieldwork up to 2012
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Figure 8: Georgetown Wellhead Protection Areas ‐ Halton Region Planning Designations ROPA 38 Growth Plan to 2031

8|

April 29, 2013

