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1.0 INTRODUCTION

Golder was retained by The Municipal Infrastructure Group (TMIG) on behalf of York Region to conduct a
production well performance and capacity review and raw water quality assessment for the Stouffville
Groundwater System in York Region. This assessment is required as part of the Class Environmental
Assessment (EA) for Water System Upgrades for the Community of Stouffville, York Region, Ontario.

The scope of work and objectives of this assessment are as follows:

[ Review production well performance and capacity based on historical information and well performance
evaluations completed to date;

[ Assess raw water quality and model water quality trends out to 2041 (EA planning horizon). Assess water
quality distribution trends through water quality concentration mapping for parameters of concern for each
source aquifer;

. The objective of the water quality assessment is to identify water quality parameters with increasing
trends expected to cause water treatment process issues and/or issues related to meeting regulatory
limits (Ontario Drinking Water Standards) within the EA planning horizon;

= The water quality assessment will consider the newly proposed MAC/AO for Mn, and will assume that
MECP adopts these new limits;

= Based on the conclusions of this assessment, suitable ‘water quality thresholds’ for each parameter of
concern will be established that will enable the Region to monitor for changes in water quality and
determine if corrective action (i.e. well replacement) is required within estimated time frames.

[ Assess production well lifespan and confirm whether existing production wells are expected to supply
adequate yield to meet future demand of the EA planning horizon.

[ Assess if well replacement or significant well modification is expected within the EA planning horizon and
propose additional exploration studies to be completed, if warranted.

This report provides a background of relevant municipal well information compiled and used in the assessment
(Section 2.0), a review of the well performance and capacity of the wells (Section 3.0), an assessment of raw
groundwater quality (Section 4.0), and the study key conclusions and recommendations (Section 5.0).

> GOLDER 1
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2.0 MUNICIPAL WELL INFORMATION
2.1 Well Construction Details

The Stouffville water supply system consists of five water supply wells at the locations shown on Figure 1. The
production well construction details are shown in Table 1.

Table 1: Production Well Construction Details

Ground Casing /

Bottom of
Date Driller Surfa_ce Screen fap of Screen Screen Aquifer
Elevation Diameter (mbgs)
(mbgs)
(masl) (mm)
STO
PW1 1998 IWS 278.7 600 / 300 94.5 99.1
TAC
STO | 1998 WS 278.4 600 / 300 96.4 100.9
PW2 ' ' '
STO
PW3 1976 IWS 287.2 600 x 300 20.5 23.5
STO Lower
PW5 1960 | C.H. Rutledge 308.9 600 7.0 12.5 ORAC
STO Faulkner Well
PW6 1966 Drilling 305.0 600 x 300 13.7 21.4
Notes:

IWS = International Water Supply
masl = meters above sea level

mm = millimeters

mbgs = metres below ground surface
TAC = Thorncliffe Aquifer Complex
ORAC = Oak Ridges Aquifer Complex

The municipal production wells include two deep wells PW1 and PW2 screened in the Thorncliffe Aquifer
Complex (TAC) and three shallower wells PW3, PW5 and PW6 screened in the lower Oak Ridges Aquifer
Complex (ORAC).

There are a total of 23 monitoring wells in Stouffville and 4 monitoring wells in Lemonville operated by York
Region at the locations shown in Figure 1. These include 10 wells screened in the deep aquifer (TAC) and 17
wells screened in the shallow aquifer (ORAC).

2.2 Well Pumping Rates

Annual average daily production rates for each municipal production well from 2002 to 2018 are presented on
Figure 2. The average daily production rates for each well from 2002 to 2018, 2014 to 2018 (5-year period), and
2018 are presented in Table 2. Table 2 also presents the maximum day well production since 2002 and the
permitted rates for the wells.

éGOLDER 2
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Table 2: Well Pumping Rates

Average Daily Average Daily Average Daily Max. Day
Well ID Production Production Production Production PTTW Rate PTTW Rate
(m3/day) (m3/day) (m3/day) (m3day), since (m3/day) (W)
2002-2018 2014-2018 2018 2002
STO PW1 599 483 487 2,831, Jul 2016 2,946 34.1
STO PW2 646 553 558 2,817, Jun 2016 2,946 34.1
STO PW3 1169 1079 1128 2,925, Jul 2016 2,946 34.1
STO PW5 1008 729 537 2,878, Jun 2016 3,110 36.0
STO PW6 917 686 577 2,266, Aug 2002 2,290 26.5

The daily production rates for the wells are presented along with groundwater elevation hydrographs for each well
on Figures 3 to 7 for the period of 2002 to 2018.

2.3 Theoretical Yield for Well Screens

The theoretical yield for the production wells was estimated using Johnson Screens — Transmitting Capacity Chart
for large diameter 304SS free flow or standard construction at 0.03 meter per second average entrance velocity.
All wells were assumed to have pipe size screens, based on the descriptions of casing and well screen in the
water well records (Appendix A).

Table 3: Theoretical Yield for Well Screen

Screen Sereen Theoretical Yield
Well ID Diameter Screen Slot PTTW Rate (L/s)
Length (m) for Screen (L/s)
(mm)

STO PW1 4.6 300 50 36 34.1
STO PW2 4.6 300 50 36 34.1
STO PW3 6.3 300 50/20 37 34.1
STO PW5 5.8 600 50* 46 36.0
STO PW6 7.6 300 35 34 26.5

Note: * Assumed a 50-slot screen as the size was not provided on the well record.

The theoretical yields for the well screens are typically used as a guide in well design and assessment of well
performance. The calculated theoretical yields must be used conservatively for design and taking into account
well operational monitoring history and assessment of actual well performance testing results.
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2.4 Groundwater Levels and Available Drawdown

The groundwater levels monitored at the municipal production wells are shown on Figures 3 to 7.

The height of the groundwater elevation above the pump intake or top of screen (referred to as available
drawdown) is shown in Table 4 including the total available drawdown and the available drawdown remaining
during pumping at the time of the lowest observed groundwater level.

Table 4: Available Drawdown

Lowest Observed Pumped Groundwater Level

Pump Total Lowest RENETIT
Intake / Average Static : Pumping : 9
Available ~ Groundwater 1 Available
Well ID Top of Groundwater - Date(s) Rate
. Drawdown Elevation Drawdown
Screen Elevation (masl) (m) (masl) (WE)) )
(masl)
STO
PW1 203 238 35 221 Jun 2016 31 18
STO Jul 2011,
PW?2 205 236 31 218 Jun 2016 33 13
STO
PW3 269 283 14 270 Jul 2016 34 1
PW5 297 /302 306 4 303 Jun 2016 33 1
May- Sep
STO 2 2013, Sep 2
PW6 2871291 304 13 291 2016, Jul 24 0
2019
Notes:

1) Based on highest daily pumping rates on the date(s) the lowest groundwater elevation was observed.
2) In cases where the pump intake is set below the top of the well screen the top of the well screen was used to calculate the available
drawdown.

bGOLDER 4
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3.0 WELL PERFORMANCE AND CAPACITY ASSESSMENT

Golder reviewed production well performance documentation for the Stouffville wells provided by York Region
including; well performance evaluation memos, well condition inspection reports and maintenance and
rehabilitation reports.

Based on the desktop review, the findings are summarized below.

3.1.1 Stouffville PW1

The following provides a summary of well performance testing and rehabilitation completed at the well:

[ An initial pumping test and step test were conducted in 1998 shortly after the well was constructed,;

[ | A well inspection video was conducted in 2011 by IWS; and

[ | The well was step-tested in 2009 by IWS, in 2013 by York Region and again in 2018 by York Region.
The results of the performance testing and specific capacity values are shown in Table 5.

Table 5: PW1 Specific Capacity

Pumping Duration Specific

Well ID Test Date

Drawdown (m)

Rate (L/s) (hrs) Capacity (L/s/m)
March 1998 34.1 63 23.3 15
March 1998 33.0 -0 8.72 3.8
STO PW1
36.0 1 9.89 -
March 2018
33.0 - 8.27@ 4.0@

Note:
(1) Step test duration not specified in reports provided to Golder.
(2) Interpolated value based on 36.0 L/s step test.

Specific capacity values have slightly improved at PW1 without the need for any rehabilitation, when comparing
recent and past step tests (York Region, 2018).

The long-term groundwater level trends over the last 5 years have been stable, and when pumping near the
permitted limit, pumped groundwater levels are approximately 18 m or more above the pump intake (static levels
~35 m above pump intake).

The production rate at PW1 is not limited by the available drawdown; however, it is not recommended to increase
water taking above its currently permitted rate of 34.1 L/s since this is already close to the limit of the theoretical
yield for the screen (36 L/s).

From a quantity perspective, PW1 is expected to be capable of providing up to the permitted water taking rate of
34.1 L/s (2,946 mé/day) for the EA planning horizon (up to 2041).

éGOLDER 5
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3.1.2 Stouffville PW2

The following provides a summary of well performance testing and rehabilitation completed at the well:
[ | Well PW2 was constructed in 1998 by IWS with an initial pumping test conducted; and
[ The well was step-tested in 2011 and 2013 by York Region.

The results of the performance testing and specific capacity values are shown in Table 6.

Table 6: PW2 Specific Capacity

Pumping Duration Specific
Well ID Test Date Rate (L/s) (hrs) Drawdown (m) Capacity (L/s/m)
February 1998 34.1 116 22.7 15
September 2011 24.0 -@ 9.4 2.6
STO PW2
33.0 <1 12.1 -
June 2013

24.0 - 8.8@ 2.7

Note:
(1) Step test duration not specified in reports provided to Golder.
(2) Interpolated value based on 33.0 L/s step test.

Specific capacity values have slightly improved at PW2 without the need for any rehabilitation, when comparing
recent and past step tests (York Region, 2018).

The long-term groundwater level trends over the last 5 years have been stable, and when pumping near the
permitted limit, pumped groundwater levels are approximately 13 m or more above the pump intake (static levels
~31 m above pump intake).

The production rate at PW2 is not limited by the available drawdown; however, it is not recommended to increase
water taking above its currently permitted rate of 34.1 L/s since this is close to the limit of the theoretical yield for
the screen (36 L/s).

From a quantity perspective PW2 is expected to be capable of providing up to the permitted water taking rate of
34.1 L/s (2,946 mi/day) for the EA planning horizon (up to 2041).

3.1.3 Stouffville PW3

The following provides a summary of well performance testing and rehabilitation completed at the well:
[ | Well PW3 was constructed in 1976 by IWS;

[ | A well inspection video conducted in 2011 and 2016 by IWS;

[ | The pump was replaced in 2011 by York Region;

[ | The well was step-tested in 1975, 2009, and 2011 by IWS. The well was again step-tested in 2016 by York
Region and in 2017 by IWS; and

oGOLDER 6
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[ Well rehabilitation, including casing and screen brushing, chemical (dispersant and disinfection) treatment,
Sonar-Jet treatment, and air-lifting, was conducted in 2011 and 2017 by IWS.

The results of the performance testing and specific capacity values are shown in Table 7.

Table 7: PW3 Specific Capacity

Pumping Duration Specific
USSR Rate (L/s) (hrs) DT () Capacity (L/s/m)
May 1976 41.7 24 10.1 4.1
May 1976 33.0 -@ 5.59 5.9
March 2009 34.0 -@ ~9.9 3.4
STO PW3 March 2011 (post- 341 1 8.10 4.2
rehab)
June 2016 32.9 1 9.88 3.3
Jan 2017
(post-rehab) 33.0 1 8.79 3.8

Note:
(1) Step test duration not specified in reports provided to Golder.

PW3 has a history of iron plugging and deterioration in well performance. Each successive rehabilitation resulted
in poorer improvement in performance.

Based on the most recent performance testing (1 hour step test), PW3 can sustain the permitted rate of 34.1 L/s
for at least short-durations (with approximately 5 m of available drawdown remaining above the pump intake),
following rehabilitation. However, in July 2016 (pre-rehabilitation), a groundwater elevation of 270 masl was
observed at PW3 (approximately 1 m above the pump intake) with an average daily production rate of 34 L/s.

Figure 5B shows the groundwater level at PW3 projected to 2041 using a linear regression, based on daily
datalogger readings in the production well. This projection shows a water level decline of approximately 1 m every
6 years (a 2 m decline by 2032). This 2 m decline by 2032 could result in the well not being able to achieve its
maximum permitted rate of 34.1 L/s. By 2041, the maximum pumping rate may be approximately 28 L/s,
assuming the continued deterioration of well performance.

The well therefore is at risk of not meeting its maximum permitted rate of 34.1 L/s, if the well is not frequently
rehabilitated and if the observed deterioration of well specific capacity continues.

As recommended by IWS, a well performance test should be conducted every 2-3 years and an intermediate
rehabilitation could be conducted between scheduled maintenance (i.e. more frequently than every 5 years) in an
attempt to restore the well’s performance.

3.1.4 Stouffville PW5

The following provides a summary of well performance testing and rehabilitation completed at the well:

LS GOLDER 7
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[ Well PW5 was constructed in 1960 by C.H. Rutledge;
[ The well was step-tested in 2007 by IWS and in 2013 by York Region and GDE; and

[ | Well rehabilitation, including casing and screen brushing, chemical treatment (acidification and disinfection)
and air-lifting, and inspection video was conducted in 2013 by Gerrits Drilling & Engineering (GDE).

The results of the performance testing and specific capacity values are shown in Table 8.

Table 8: PW5 Specific Capacity

Pumping Duration Specific
estate Rate (L/s) (hrs) DEITEe () Capacity (L/s/m)
March 1960 44.2 48 4.0 111
October 2007 26 -0 1.30 20.0
STO PW5 April 2013 255 1 112 228

August 2013 (post-

rehab) 25.5 1 111 23.0

Note:
(1) Step test duration not specified in reports provided to Golder.

The specific capacity values at well PW5 continue to improve when comparing recent and past step tests. The
well was rehabilitated in 2013 to address buildup of debris in the casing identified from a well inspection video.

At PWS5, the theoretical yield for the screen is 46 L/s, which is not a constraint in the well meeting its permitted
rate of 36 L/s, however, the well yield is limited due to the shallow depth of the well.

The pump is positioned within the screen at PW5, and it is recommended that the pumped water level not exceed
the top of the well screen. The production at PWS5 is limited by the available drawdown above the top of the
screen (~4 m).

Based on the most recent step testing data (August 2013), approximately 1 m of drawdown was observed after an
hour of pumping at the tested rate of 25.5 L/s. In June 2016, a groundwater level of 303 masl was observed (~3
m of drawdown) at an average daily production rate of 33 L/s, leaving only 1 m of available drawdown remaining
above the well screen.

Based on the step testing results, the well appears to be capable of supplying 25.5 L/s without dropping the
pumping level below the top of the well screen. This capacity of 25.5 L/s for PW5 is assuming that PW6 is
pumping at its estimated capacity of 23 L/s (see Section 3.1.5) for a combined total of 48.5 L/s. However, long-
term testing at this rate is needed to confirm sustainable rates for both wells PW5 and PW6.

It is recommended that a 72-hour pumping test be conducted at wells PW5 and PW6. The assessment of long-
term capacity for well PW5 should take into account the results of the pumping test when available.

3.1.5 Stouffville PW6

The following provides a summary of well performance testing and rehabilitation completed at the well:

LS GOLDER 8
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[ Well PW6 was constructed in 1966 by Faulkner Well Drilling Co. Ltd;
[ Step-tested in 2007 by IWS, in 2011, 2012 and 2016 by York Region and again in 2017 by IWS; and

[ | Well rehabilitation including casing and screen swabbing, Sonar-Jet and surfactant treatment and air-lifting
and inspection video conducted in 2012 and 2017 by IWS.
The results of the performance testing and specific capacity values are shown in Table 9.

Table 9: PW6 Specific Capacit

Pumping Duration Specific
Ve DRl Rate (L/s) (hrs) DIV () Capacity (L/s/m)

1966 22.2 48 15.5 1.4
May 2007 21.0 - 8.95W 2.4
October 2011 21.0 - 21.0W 1.0W

STO PW6 March 2012 (post- 22.1 L 8.98 2.5
rehab) 21.0 . 8.250) 2.60

October 2016 21.0 1 10.16 2.1

November 2017
(post-rehab) 22.7 1 9.89 2.3

Note:
(1) Interpolated value based on step tests at different rates.

PW6 has a history of bio/mineral deposition, and the well has been rehabilitated on two occasion to improve well
performance.

The theoretical yield for the screen at PW6 is 34 L/s, which is not a constraint in the well meeting its permitted rate
of 26.5 L/s, however the yield is limited due to the shallow depth of the well. Groundwater level trends have been
fairly stable at PW6 and nearby monitoring well MW6, with static levels consistently close to 304 masl (13 m of
available drawdown) for the last 5 years.

The pump is positioned within the screen at PW6 and it is recommended that the pumped water level not exceed
the top of screen (291 masl). The production at PW6 is limited by the available drawdown (~13 m).

Based on the recent step testing data, approximately 10 m of drawdown was observed after an hour of pumping
at the tested rate of 22.7 L/s in November 2017 (post-rehabilitation) and 21.0 L/s in October 2016 (pre-
rehabilitation). Groundwater elevations of 291 masl (0 m of remaining drawdown) have been observed at an
average daily production rate of approximately 24 L/s.

Based on the step testing results, the well appears to be capable of supplying 23 L/s without dropping the
pumping level below the top of the well screen. This capacity of 23 L/s for PW6 is assuming that PW5 is pumping
at its estimated capacity of 25.5 L/s (see Section 3.1.4) for a combined total of 48.5 L/s. However, long-term
testing at this rate is needed to confirm sustainable rates for both wells PW5 and PW6.
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It is recommended that a 72-hour pumping test be conducted at wells PW5 and PW6. The assessment of long-
term capacity for well PW6 should take into account the results of the pumping test when available.

4.0 GROUNDWATER QUALITY ASSESSMENT

Raw groundwater quality results for production wells and monitoring wells from 2008 to 2019 were provided by
York Region. The results were compared to the Ontario Drinking Water Quality Standards, Objectives and
Guidelines (ODWS), Ontario Regulation 169/03 under the Safe Drinking Water Act, 2002.

Parameters of concern were identified based on the 2019 Municipal Drinking Water Licence Renewal (MDWL),
Raw Water Assessment (York Region, 2019a), which analyzed water quality data for 2014 to 2018. Parameters,
including manganese, iron, sodium and chloride had elevated concentrations or increasing trends at well PW3.
Nitrate concentrations show increasing trends at PW5. For the current assessment, the above noted parameters
were plotted for all five production wells using the entire dataset (2008 to 2019) and trends were projected out to
the EA planning horizon (2041). Manganese, iron, sodium, chloride and nitrate concentrations were also plotted
for the monitoring wells (2008 to 2019, where reported). With the exception of nitrate (sampled quarterly), the
parameters of concern were sampled once per calendar year. All groundwater quality projections were estimated
using a linear regression that took into account the entire dataset. Concentrations below the laboratory method
detection limit (MDL) were plotted as their respective MDL. The groundwater quality assessment was based on a
limited data set and continued long-term groundwater quality monitoring is recommended to improve reliability of
projections and reduce the effect of outlier data.

4.1 Manganese

The current aesthetic objective (AO) for manganese (Mn) in drinking water is 0.05 mg/L due to staining and taste,
and there is currently no maximum acceptable concentration (MAC) prescribed under the ODWS. An AO of 0.02
mg/L is proposed for total manganese in drinking water, and a health-based MAC of 0.12 mg/L is also proposed
for total manganese in drinking water by Health Canada.

Figure 8 shows the reported concentrations of manganese in raw groundwater sampled from each Stouffville
Production Well from 2008 to 2019 and projected to 2041. With the exception of exceedances in 2008, PW3 is
the only production well that exceeds the current AO for manganese. Manganese concentrations at PW1 and
PW2 were typically found to be between 0.02 and less than 0.05 mg/L, and concentrations at PW5 and PW6 were
consistently below 0.02 mg/L. The following are noteworthy based on the trend analysis:

[ | PW1 and PW2 will continue to exceed the proposed AO and PW1 is projected to exceed the current AO in
2032. PW1 and PW2 are not projected to exceed the proposed MAC by 2041.

[ | PW3 will continue to exceed the proposed AO and is projected to exceed the proposed MAC by 2040.

[ | PWS5 and PW6 are not projected to exceed the proposed AO before 2041.
4.2 Iron

The current AO for iron (Fe) is 0.3 mg/L due to staining and taste, and there is currently no maximum acceptable
concentration (MAC) prescribed under the ODWS.

> GOLDER 10
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Figure 9 shows the reported concentrations of iron in raw groundwater sampled from each Stouffville Production
Well from 2008 to 2019 and projected to 2041

PWa3 consistently exceeds the current AO for iron, and all other production wells have exceeded the AO on one or
more occasions. Iron concentrations at PW1 and PW?2 fluctuate above and below the current AO. With the
exception of 2017 data, all reported iron concentrations for PW5 and PW6 were at or below 0.1 mg/L. Although,
Figure 9 indicates PWS5 is projected to exceed the AO for iron by 2035, this trendline is influenced by the 2017
data. Subsequent iron concentrations were lower and comparable to typical levels measured since 2008, which
have been below the AO.

4.3 Sodium

The current AO for sodium (Na) is 200 mg/L, and there is currently no maximum acceptable concentration (MAC)
prescribed under the ODWS. However, the local Medical Officer of Health should be notified when the sodium
concentrations exceed 20 mg/L, so that this information may be passed on to local physicians.

As shown on Figure 10, the reported concentrations of sodium in raw groundwater from 2008 to 2019 have not
exceeded the AO for sodium at any of the Stouffville Production Wells. By 2041, none of the production wells are
projected to exceed the current AO for sodium.

4.4 Chloride

The current AO for chloride (CI) is 250 mg/L at which it produces a detectable salty taste, and there is currently no
maximum acceptable concentration (MAC) prescribed under the ODWS.

As shown on Figure 11, the reported concentrations of chloride in raw groundwater from 2008 to 2019 have not
exceeded the AO for chloride at any of the Stouffville production wells. Only PW3 is projected to exceed the
current AO for chloride in 2035.

4.5 Nitrate
The current health-based MAC for nitrate is 10 mg/L.

As shown on Figure 12, the reported concentrations of nitrate in raw groundwater from 2008 to 2019 have not
exceeded the MAC for nitrate at any of the Stouffville Production Wells. By 2041, none of the production wells are
projected to exceed the current MAC for nitrate. Between 2017 and 2019, several results at PW3 were below an
elevated MDL of 2.5 or 5 mg/L. In 2017 and 2018, two results at PW5 were below an elevated MDL of 5 mg/L. For
the purposes of projecting concentrations, anomalous non-detect data points that were above historical reportable
concentrations were removed from Figure 12.

4.6 Monitoring Well Groundwater Quality

Figure B-1 to B-10, in Appendix B, shows the reported concentrations of manganese, iron, sodium, chloride and
nitrate in raw groundwater sampled from ORAC and TAC monitoring wells in 2008 to 2019 (where reported).

[ | MW1, MW2 (no data), MW8D, and MW15 are proximal to PW1 and PW2, screened within the TAC:

. Concentrations of manganese were generally above the proposed AO and below the current AO. It
should be noted that MW15 (ID “MW15-NP”) had a reported manganese concentration near the
proposed MAC in 2015 (0.11 mg/L);
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= Concentrations of iron at all three monitoring wells were generally near or above the current AO, with
the highest concentration observed at MW8D in 2009 (1.99 mg/L);

. Concentrations of sodium and chloride at all three monitoring wells were below the current AO;
= Concentrations of nitrate at all three monitoring wells were below the current MAC;
. The concentration trends for parameters of concern at these monitoring wells are generally consistent

with trends observed at PW1 and PW2. The groundwater quality at these monitoring wells appears
representative of the source aquifer. Specifically, the TAC has naturally occurring manganese and
iron.

[ MW3, MW7, MW9, and MW22 are proximal to PW3, screened within the ORAC:

= At MW3 concentrations of manganese were consistently above the current AO. Concentrations of
manganese at MW7 and MW9 were near or above the proposed AO. MW22 exceeded the proposed
MAC for manganese on multiple occasions (maximum reported concentration of 0.72 mg/L);

= Concentrations of iron at all four monitoring wells were generally above the current AO, with the
highest concentration observed at MW9 in 2008 (2.32 mg/L);

= The concentration trends for parameters of concern at these monitoring wells (except MW22) are
generally consistent with trends observed at PW3. The groundwater quality at MW3, MW7 and MW9
appears representative of the source aquifer (elevated manganese and iron).

= MW22 shows anomalously high sodium and chloride concentrations;
- Concentrations of sodium at MW22 ranged from 597 to 950 mg/L (current AO of 200 mg/L);
- Concentrations of chloride at MW22 ranged from 914 to 1930 mg/L (current AO of 250 mg/L);
= MW3, MW7 and MW9 had reported sodium and chloride concentrations below the current AO;
= Concentrations of nitrate at all four monitoring wells were below the current MAC.
(] MW4, MW5, MW6, and MW11S are proximal to PW5 and PW6, screened within the ORAC:
= Concentrations of manganese at all four monitoring wells were generally below the proposed AO;

= Concentrations of iron at all four monitoring wells were generally below the current AO, except for
2017 values (MW4 and MW5);

. Concentrations of sodium and chloride at all four monitoring wells were below the current AO;

= Concentrations of nitrate at MW4 were above the current MAC in 2008 and 2010 (10.9 and 10.4 mg/L,
respectively), and the other three monitoring wells were below the current MAC;

= The concentration trends for parameters of concern at these monitoring wells are generally consistent
with trends observed at PW5 and PW6. The groundwater quality at these monitoring wells appears
representative of the source aquifer, with the exception of nitrate concentrations at MW4.

| Stouffville monitoring wells further away from the municipal production wells:
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Other than MW22, the highest reported concentrations of manganese occurred at MW21 (TAC,
maximum concentration of 0.17 mg/L in 2017) and MW28S (ORAC, 0.19 mg/L in 2017), versus the
proposed MAC of 0.12 mg/L. Manganese exceedances above the proposed AO were reported at
ORAC wells MW13 and MW36S, and TAC wells MW18, MW23 and MW36D.

The highest reported concentrations of iron occurred at MW21 (TAC, 3.46 mg/L reported in 2014), and
MW36S (ORAC, 5.54 mg/L in 2013), versus the current AO of 0.3 mg/L. Iron exceedances were also
reported at MW16 (ORAC) and TAC wells MW11D, MW18, MW23 and MW36D.

Other than MW?22, the highest reported concentrations of sodium and chloride occurred at MW11D
(TAC, 716 mg/L for sodium and 1700 mg/L for chloride, reported in 2011 which was the last reported
date). The current AO for sodium and chloride are 200 and 250 mg/L, respectively. Sodium
exceedances were also reported at MW28S (ORAC), and chloride exceedances were reported at
ORAC wells MW28S, MW36S and MW39S.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The following table provides a summary of the results of the assessment of well capacity and groundwater quality
at the five Stouffville municipal wells.

Table 10: Stouffville Well Capacity and Groundwater Quality Summary

Well ID PTmsF)zate Well Capacity Constraints Groundwater Quality Constraints
m Exceeds proposed AO for Mn
m Capable of producing the m Projected to exceed current AO for
STO PW1 341 permitted rate of 34.1 L/s for the Mn in 2032
EA planning horizon (2041) m Previously exceeded the AO for Fe,
with increasing trend
m Capable of producing the m Exceeds proposed AO for Mn
STO PW2 34.1 permitted rate of 34.1 L/s for the m Previously exceeded the AO for Fe,
EA planning horizon with increasing trend
m Currently capable of producing m Exceeds current and proposed AO
34.1L/s for Mn, and current AO for Fe
STO PW3 341 At risk of not being able to sustain Projected to exceed proposed MAC
' 34.1 L/s due to declining well yield for Mn by 2040
and need for frequent rehab over Projected to exceed the AO for Cl in
EA horizon 2035
Constrained by shallow well depth Fe concentrations above AO noted in
Appears capable of producing 2017; however, subsequent
STO PW5 36.0 25.5 L/s for the EA horizon concentrations were lower,
Long-term testing is needed to comparable to typical levels
confirm capacity measured since 2008
Fe concentrations above AO noted in
STO PW6 26.5 Constrained by shallow well depth 2017; however, subsequent
concentrations were lower,

LS GOLDER
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Well ID PTIY\;SF)Qate Well Capacity Constraints Groundwater Quality Constraints
m Appears capable of producing 23 comparable to typical levels
L/s for EA horizon with frequent measured since 2008

rehabilitation
m Long-term testing is needed to
confirm capacity

A 72-hour pumping test is recommended at wells PW5 and PW6 to better define the long-term well capacity of
these supply wells.

The program of well performance testing and rehabilitation should continue to monitor and correct potential well
yield declines particularly at wells PW3, PW5 and PW6.

Given the well capacity constraints identified above (PW3, PW5 and PW6) and the water quality constraints, a
groundwater exploration program is recommended to investigate additional sources of supply in order to maintain
the currently permitted total capacity of the Stouffville well system through the EA planning horizon to 2041.

The groundwater quality assessment was based on a limited data set and continued long-term groundwater
quality monitoring is recommended to improve reliability of projections and reduce the effect of outlier data.
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APPENDIX A

Water Well Records — Stouffville
Production Wells
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1 | source - )
W lonter Suppt, | 2201 z 01 JUL O 7 1998
Adﬁess ’ / . w | Date of inspection Inspector
. F)D;L A0 Bawme ( V)\i 2
Name of Well Technician _V(V_ell Technician's Licence No. E Remarks [}
’\?‘P -@olls %
[72]
Slgnamr o hnician/Confyactor brpission ate Z CSSI
{ gd 9¢ ||&
ay o yr
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The Ontario Water Resources Act

WATER WELL RECORD

Municipalty Con

6 90 ‘% C,th, o

’1 23 24

Vvor District Townshlp/Borough/Cgﬂownﬂ / 2 [ ; Copf block tract survey, etc. | Lot 25 27
Owner 's surname First n P‘ldress Sj’ Date \ _' N i‘? w
; completed
fm b ‘ \-/O"LLO— g‘(‘\r(_le OZ’SD & : NMWQZ /J—L'I P day month  year
Zone Northmq/ BC Elevat.on RC Basin Code il v
o , A e o _ & |
[ L i PSS D [ S [ it i SR R S S | 3 P
k] 2 M 12 17 18 24 25 76 50 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth - :_eet
rom [+]
G\mru-c& ¢ ‘DO\N\A Sl 50 [ '527
' TN
4GV chas, 60wa7 227 1359
| ' ; | i | . | | |
SESIIR L NN IR N ORI N W A H;x J | b bbb I O A O N B I
. | i [ !
L \1:‘Hil!]i,qutml‘i“»"Lﬂu NN clt b e b b e P b L L
14 15 21 54 65 75 80
a1 WATER RECORD 51 CASlNG & OPEN HOLE RECORD Sizes of opening 33| Diameter ~ 34-38| Length 340
Water found Inside : Wall Depth - feet 2| (SlotNo)
at - fee? Kind of water diam Material thickness w inches feet
- inches inches From To g . -
0-13 | 1 {3 Fresh ; B fﬁ‘#rl\;:::lrs o T Stesl = 1 |5 Material and type Depth at top of screen |
2 [0 Salty ¢ O Gas 2 [0 Galvanized (7]
a O Concrete feet
518 | | O Fresh 3 [D] fﬂl:llphulr 19 + O Open hole
4 inerals [0 Plastic
20 Saly ;[ Gas : - —] [e PLUGGING & SEALING RECORD
202 | 4[] Fresh ¢ O Sulphur 2¢ e ;S gtaelslanized 00 Annular space [] Abandonment
{1 Minerals Depth set at - feet
{1 sal N ) 3 [ Concrete epth set at - feef )
2 ty ¢ O Gas 0 Open hole From T Materlal‘and type (Cement grout, bentonite, etc.)
1528 ] Fresh s ] Sulphur 2 s [ Plastic 10-13 1417
O Minerals
2,0 Salty * 2425 | 1 (0 Steel 2 27
s O Gas 2 0 Galvanized * 18-21 225
-3 | | 'O Fresh s U Sulphur 31150 3 0 Concrete
O sal ) Minerals « O Openhole 26-29 30-33 | 80
2 alty 0 Gas s O Plastic
Pumping test method 10 | Pumping rate #-14 | Duration of pumping ;
74|, 00 Pump o O Bailer GPM e i LOCATION OF WELL & |
] Water level 5 ) ] In diagram below show distances of well from road and lot line.
Static tevel | o4 ofpumping |  Water levels during 1 T Pumping 2[1 Recovery Indicate north by arrow.
= 19-21 2-24 | 16 minutes 30 minutes 45 minutes 60 minutes
8 26-28 2931 32-34 3537
=
L] feet feet feet feet feet feet
Z | if flowing give rate 38-41 | Pump intake set at Water at end of test 42
% GPM feet O Clear 0 Cloudy
= | Recommended pump type Recommended 43-45 | Recommended 46-49
o pump setting pump rate
O Shaliow [0 Deep
feet GPM
_50»53
FINAL STATUS OF WELL 54
. O Water supply s [J Abandoned, insufficient supply ¢ O Unfinished \) \
» 0 Observation well s [1 Abandoned, poor quality 10 3 Replacement well SG(/ &
3 O Testhole » [0 Abandoned (Cther)
4 01 Recharge well s (O Dewatering
WATER USE 55-56
+ [} Domestic s [0 Commercial ¢ 00 Notused
> [ Stock s [J Municipa! 10 O Other oo
s [ Irrigation 7 O Public supply
4+ O Industrial s [0 Cooling & air conditioning
METHOD OF CONSTRUCTION ¥
; O Cable tool 5 O Air percussion o O Driving
» 0 Rotary (conventional) s O Boring 1w O Digging
s O Rotary (reverse) + OO Diamond w 00 Other
4+ O Rotary (air) s O Jetting 1 5 6 5 8 9
C Name of Well Contraafor Well Contractor’s Licence No. »- |Data 58 007258 0 1 s9-62 | Date received 8
= | source 3
u@&ﬁm\d Weatn Su/)/f oy, R0 z )1 TG00 7 199
Addres>0 r 6‘ I‘% Date of inspecticn Inspector
W O l%} Ub(-ﬂ— Od S ™
me of Well Teghnician Well Technician's Licence No.| | 2= | Remarks \,
T ouy e
« | ous (7 <
WOW&:&W %ubmnsmgdate Qg 2z Cs . Sg
day =

s
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Ministy of - The Qptario Water Resources Act
enEnery | TER WELL RECORD

Prujt’only in spaces provided. . Municpaliy o
- Mark correct box with a checkmark, where applicable. [ 1£ 6 9 2 4 4 5 9 63; O ‘S ‘C}) N j;_;w\ o
I8 K 2

.
SHEET § OF 2
\7\ |slncl Township/Borqugh/City/TownM\illage ﬁblock tract survey, etc. | Lot 2 27
/s .

L _ — o )tu.p ox' %\Lkm X ahH
-s\m\m 0950 sLose b Nowoarked oot Lo 2 V8

, Zone \ ) Eastmg : Ncrﬂmg | RC tlevation RC Basin Code ii ] ‘g
21 X P - : L I N S
T”“W':’ y - M- 1}] . : 17 18 ) 2]“’ pre aﬁ“—A T 5[)7‘ 3l - - A 1'7
Ty LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common meﬁégjal Other materials General description - Depth - :-eet
. rom [o]

Weosnl e, o | ®»
é 2 2]
alb&u & grourel | (‘m,u\lch 2L | A3
Ymo’ & croarel A,am,olL ¢fAu, pached LYo T An 4
/ Wtdu_d,. Mn.L/a roudd / ﬂaoj)u){ 39 14t
c;,w,d o komd Jaomd, LA ,:’ dte_ 07

I d J !
Lo ¢ ' 302 316
k
\31\{ B I ) ’1@3: ; T R L] e Lo
L Lt AR il T T O A YT S O O N O Y S S Il S N S I
i i ) B ' H . | : T i | P | . .
N N 1 I N A TN 6 U AN VA I NV VI O 0 N O U O A N N AENIN S N AN T O ) IR T R
1 1415 21 a2 4 54 &5 75 B0
41 WATER RECORD 51 CASING & OPEN HOLE RECORD ‘EislzesNof ;wening 3-33 | Diameter 3438 | Length 3800
Water found Inside Wall Depth - feet =| SlotNo
- Kind of water diam Material thickness w ~ {» \’L inches \5 feet
at - feet T samre inches inches From To g:‘ v D(DI 5}0 -
o) O Fresh 3 o il o | 1 & Steel 1 w1 |55 Meterial and type Depth at top of screen |
2 [] Salty s O] Gas 2 [0 Galvanized v \
2 3 O Concrete Sy, s&' Bl feet
518 | 4 [ Fresh 3 S a‘i‘r"zh“l's 19 48 grer: hole s ’b% v 2 502
4 ra astic
.0 saty ¢ 5 M — &1 PLUGGING & SEALING RECORD
s 'Steel 19 2023
225 | 1 O Fresh 3 o Sulphur 24 e ;D G:ﬁanized *Annular space 0 Abandonment
, O saly * O Mnerals : O Concrete Depth setat - feet ) .
¢ O Gas (Z_ . O Open hole 5 5 * ?59 5“0 From T Material and type (Cement grout, bentonite, etc.)
-2 | O Fresh s O Sulphur 2 s 0 Plastic v 7 10,13 %w \/) \
, O Saity : 8 glansera!s T O Steel ~ o 23572 % oA 5 S\\iees Q \'&U&
» 0 Galvanized 21 25
30-33 | 'O Eresh 3 O Sulphur 3]0 5 O Concrete Zg% zga W‘“’Mk¢ su:(
[0 Minerals 4+ 0 Open hole 29 30-33 | 80 .
;O saty ‘5 Gas O Plastic €| A J'.(.Mw\}k’ 4’\&
]
Pumpjng test method 1w | Pumping rate 11-14 C}ur n of mplng
7 1 Qump » O Bailer 46 f& LIS oo 7|r'1ﬁs LOCATION OF WELL &2
Static level | Water level B ater levels Gt o ] . In diagram below show distances of well from road and ot line.
iclevel | end of pumping ater levels curing -+ mping 2 Ll Recovery 4 Indicate north by arrow.
l"z 19 21 224 | 15 minutes 30 minutes 45 minutes 60 minutes -g
u (16/2 \275 t4 ‘28728 ‘4#22975‘ 32.34 3537 § LY
= lw ~3 Q‘
] feet feet feet feet feet feet P
= | It flowing give rate 38-4t | Pump intake set at Water at end of test 42 L 'i,.\
< GPM teet | 3 Clear [ Gloudy 127 o
= [ Recommended pump type Recommended 1345 | Recommended 1649 .*Q N T Lt ~4
o O shal 0o pump setting pump rate i -
ow e
a ep feet GPM (‘,\\/ uc 5/2 S
50-53 Skx)d )
" 3
[ )
FINAL STATUS OF WELL ___ = 4 Beim shreet) | peq |12
ater supply . O Abandoned, insufficient supply s O Unfinished - S
» O Observation well s O Abandoned, poor quality 1 [0 Replacement well ]
s O Testhole ; O Abandoned (Other) o) &
+ O Recharge well s O Dewatering -~ .
i : 2
WATER USE - + WEWL N° @ -3
- «y O Domestic L Commercial ¢ O Notused .
» O Stock 8 Municipal 10 [ Other oeirrcreenne I~
3 O Irrigation ' » O Public supply Y
o+ O Industrial | s O Cooling & air conditioning N4
METHOD OF CONSTRUCTION */
; O Cable tool 5 [ Air percussion ¢ O Driving
» O RRotary (conventional) ¢ [J Boring w [ Digging
3 Rotary (rgverse) ; [0 Diamond qa O Other e
+ [ Rotary (air} s [ Jetting 1 5 6 5 9 2
Name ot Well Contractor Well Contractor's Licence No. ‘9 |Data Date received 6368 | 80
) | source -
2%0 | =
\'\m}m\- Sm;d 2 | Taue 7 199
ﬁess \7 w |Cate of inspection !nspector
Name of Well Technician Well Technician's Licence No. E Femarks
t - P L
WM e L olhs B
Signajuke df TechniciangContractor 2ltbm|ss|on date ﬁ E CSS_ Sg\\
| ?
4
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The Ontario Water Resources Act

WATER WELL RECORD

Municipality

b

SHEET 2 OF 2

69015 CON .

Con

Ci)?v or Distfrict (ownshlp rolirﬂ/CIty/T ﬁNllage aj /) Con block tract survey, etc. | Lot 290
Qwner's surname 25,47 Fust name Mdress L Date z (p Q 0)?
Y ﬁ~/ ) - 250 —bege S Qmm
o “ éne Easting /NOfthlnc Em./at on C Basin Code "
,,?1 ” MLAQ L L ‘ P i foLatod b b ‘ i -,,L*‘AQ,,,;L;
‘ i 2 10 12 17 18 23 25 26 30 31 4’
\ LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
| General colour Most common material Other materials General description Depth - feet
| N From To
y,
p Jdang  Aeme t'/f,oaq s | 3D
T I /lmrc/
; \/Amdfq A clay oulzr /W/’\d 3323 1339
| ) e
i dau Amid7, /W 430) | 24§
|
. . . .
L3 I R V!l‘l,__‘tlw"i‘l”liwl bodoc e bbb b e oL
| [ ; . | | ; P | : i
; 2L L b i P BTN N ST O O Ll LUH:\H,LJL,L,J:H*lltlJl||HH\MIU
‘,‘ 10 14 15 21 54 55 75 ;]
| 41 WATER RECORD 51 CASING & OPEN HOLE RECORD (SsilzesNof opening 51-33| Diameter 343 | Length 3990
‘ Inside wall Depth - feet 2| (SlotNo)
gait?;g’“"d Kind of water diam Material thickness [~ T u inches feet
i i rom [o]
2 Eresh a O Sulphur inches inches | Material and type Depth at top of screen | ®
101 1 [ Fres + O Minerals so-11 |y [ Steel 12 13-16 [} 4144
20 Salty | 3 Gas » 0 Galvanized (7]
3 0 Concrete feet
; w98 | 4 [ Fresh 3 g Sulphur 19 s J Open hole
Minerals [ Plasti
20 Saly ! 0 Gas s sk 61 PLUGGING & SEALING RECORD
78| 1 O Steel ® o O Annular s; ] Aband t
202 | ([0 Fresh 3 % sly!phulr 2 » O Galvanized ular space andonmen
inerals Depth set at - feet
O Sal N : s O Concrete P! . .
2 Y ¢ O Gas O Opeq hole From To Matenal_and type (Cement grout, bentonite, etc.)
| 2s-22 | | ] Fresh a O Sulphur 2 s 0 Plastic 1013 1417
; O Minerals
! 2 0 Saty 4 2-25 | 1 [ Steel 2% 27-30
s O Gas » 0 Galvanized 18-21 225
30-33 34 | 60
0 Fresh s O Sulphur a [] Concrete
|E] Srels + O Minerals | 4[] Open hole w® so-gat v
20 Saly O Gas 4 1 . 150 Plastic
Pumping test method w0 | Pumping rate 1i-14 | Duration of pumping
7. 4 O Pump > O Bailer ¥ . . . GPM Puurs o Mins LOCATION OF WELL ‘k
o Water leve! = \;v evel d‘ - 0 Pumei 5 ’{" In diagram below show distances of well from road and lot line.
Static level | o of pumping ater levels during 1 umping 2 ecovery Indicate north by arrow.
= 19-21 22-24 | 15 minutes 30 minutes 45 minutes 60 minutes
. ﬂ 26-28 2991 | 32-34 35-37
% k-
: L] feet feet feet feet feet feet
| Z | If fiowing give rate 38-41 | Pump intake set at Water at end of test 42
i 3 GPM feet Q Clear O Cloudy
2 | Recommended pump type Recommended 41-45 | Recommended 46-43
o 0o pump setting pump rate
Sh
L Shallow eep feet GPM
FINAL STATUS OF WELL 54 S' < ’
ater supply s [0 Abandoned, insufficient supply ¢ O Unfinished L M’
» OO Observation well s [ Abandoned, poor quality 10 Replacement well
3 O Testhole 7 O Abandoned (Cther)
+ 0 Recharge well s [} Dewatering
WATER USE 55-56
1 O Domestic 5 ommercial ¢ O Notused
» 0 Steck Municipal 10 O Other oo
5 O Irrigation 7 O Public supply
+ [0 Industrial s [ Cooling & air conditioning
METHOD OF CONSTRUCTION *
; 0 Cable tool s (O Air percussion o 0O Driving
?g,ﬂotary (conventional) s O Boring w [ Digging
s Y Rotary (reverse) ; 00 Diamond v O Other e
4 [0 Rotary (air) g O Jetting 1 5 6 5 9
\ Name of Well Gontractor [ltmj'(m Weli Contractor's Licence No. > Data 58 COHQ;Q Date received 80
- | source
&m(y 2901 2 01 "Jurozims
Addret w Date of inspection inspector
0.0z 310 ‘\‘QM O.J 9 ~N
Name of Weil Tachnician Well Technician’s Licence No. E Remarks
‘< =
W Nobsea V-1 o CSS
Signgtu fTechmc /Contractor i\\bmissioga(e % 2 -
¢ / day mo yT =

/

2 - MINISTRY OF ENVIRONMENT & ENERGY COPY

0506 (07/94) Front Form 9



WELL MATERIAL

SIFLE D2 GHANM, Outer Casing:Z5¥ " dia.,»=7% ™ Wall Thk. Matl, =recl
- le +1.0° s Cemented from_&_ "o A0
o— 2 . 0 Inner Casing.l2__" dia.«Z75 " Wall Thk. Matl:skeel
i &y B = Screen: Make:;mh'?_“ dia., Opening & Matl. EIP_:EC&'}__\_,:.L‘)'
SANTSY C.Lb)r 2. % t‘: - Plug: Type Q*"C-' Mdtlé%i, Other:
_ E?OQLDER N ,A ;. - Gravel: Type_&. Size Vo =12 Quantity& Tous
4 o B
TSy el cLay i o — WELL TEST DATA
20 t:UU»_DER» % /:—) ; - Preliminary Test Date: Moy 22 / 76 hyl@ﬂﬂk
R */ s U - Static Level: S 49 " below M.P. 120"
TERAVEL ?‘ 2/ P - Pumping Rate IGM: 551
_g;ﬁfc—:@ 5-‘/ s U - Pumping Duration: 24 hrs "‘““I min.
— 4 T b —  Pumping Level at Test End: . O 2
= ‘] :_‘:_> = Performance Plots: dd-t Dwg A 735035 5. 036
— *s 2 - dd-r Dwg. A?j C)::Dé» A
ST c—\cx. 51 - 40 _
45 MV?‘*«E- oA - Final Test: Date by
}:"/ - Rated Well Capacity 1IGM
SANTS clay - Pumping Rate IGM_______ Static level ' "
- ﬂM\/E«L%', == Pumping level ' *at hrs. min.
D . — Pump pressure: psi: Main pressure psi
— S s E‘G—"'%i L, = Shut off: AGH psi; W.L. 5 »
—<ilaYy — —
©% _— B
- @740 T PUMP & MOTOR DATA
- e | - Pump Make btS  Rating 522
~GRAVE.L f-c - Head: Type_ 17 £} .
— - ShNP —  Columni €0 ' X _8 "X hxi ™ Shaft Mtl:_<P5
rgl_%tLTVCLéz: o - Bowl:_| 0 IREEH Srage e : Curve:
g — - Suction: o dia._ = O Long
- = Special: Zinc Sleeves_— : Taped Oil Line—
— TARD . & = Other ‘,
— ey Feu:‘ ‘gbot.)D' —  Motor Make:_U=&71  Frame: =267~ SN:
o S Athh: ﬁ?@dtc&# - 5Q HP, ;""/ = ph,_ ¢S hz (WS rpm
= Lo i R Bearing No. Upper
= = Lower_ ,
_ _ W 1A et e IS 7ace ¢
o Special Equipment
WELL REVISIONS AND REHABILITATION ® e o
i = International Water Supply Limited

SASKATOON — BARRIE — MONTREAL

cuent: YO K - STOLFFVILLE

-1-2-12-24912-T0

WELL NO: r'?

Rrdoy pNo3
foriLLep BY: T. Ko le DATE :Mlow, 7ERAWN: 3. Wall
[instaLLED BY: DATE: DATE: Felo. 78

GIRECORCING CHARTE]



¥V LR A A A VYV b aa s a AR s A s

' Wan -t Ll o VN S G T -
York g - (;ZitcnurQQ ik
15 T8 dcad bzt o e fud ol S ainhalan Sl T ip, Village, Town or Ci I .
8 T oymship, Village, Town or Clty ek 1960 08 I8
.................... Lot e Data comn!eted o

; 9
Stoufrviue Public Utilities Comm, Stouf fviidle,nt gmenia™™ " yean TG
.............................................................. Address : ! ;

(print lu block letters) ) £ AL
Casing and Screan Record ' Pumping Test
g 23 I78"% 257 U0, ot
0y Ins;de diameter of casing.... 4 bl Static level.........cioeinnss

IOl fwes
-Total length of crsing... Test-pumping rate.. At Sh L 63 ) F
én“‘ T pe of sgcreenBJ# Etainlesa Steal Pum:m level.... e 7“

:”“ Lcngth of screen.. 23" Duration of test pumping...........,...._..A.. :

g D b - 2 : e i 8 & Ty et
5 to top of screen... ater clear or cloudy at end o
b 237178 y o

i ,
i - Diameter of finished hoIe Recommended pumping rate...zzr.., o B dr S 2 0.

% with pumping level "of. 2S5 R s 08 0 Sy

e l Well Log Water Record

9 i Depth(s) i
' . From To uef«mfh No. of feet thxgsgf wlater -
§  Overburden and Bedrock Record 1t. ft. water(s) water rises  salty,
i found sulphur)
% _I'.-‘
. —fopsuil 5 % g GL-6t_———Fresh
——Sﬁd—a‘rrd—?rav et 13 LG 2
| __.: _"—Hax apan ‘Ii‘l-}' éu_ 50
_r‘r fe
- i,
4
. For what purpose(s) is the water to be used? Location of Well
i I-!unici al '
{ p In diagram below show distaaces of well from
Is well on upland, in vlc:tlleya or-on hillside?. . i road and lot line. Indicate north by amow.
uplan
............................................................................................................. /I/’ [ =
. . C.H.Rutledre /\‘\\'/ | l‘g, s
Ih’]“iﬂg .....................................................................................
Nobleton,(int - [ 1 !
Addres.s ............................................................................................ P ) O S
Lo 4 f L _
.................................... 612 Tor1e =
Yivenios Namber...... i ;_i /\/
C.H.Rutledge
NAme 0f DILET.......oviiieivreeeeeeeeeesisis s sessnses ovsiesienes / A Ml Eud s
Nobletorn,Ont, A, e ML 7 aaan
LAQIeSS iivi vt igy S B N AR A A 4 B Al K e o 158" o g
ldress s 0ER T 1060, - ‘
zfate ................................................................... R A R "34 I

P o - |
.'af::/{ e Brling Sopeactar) |




ie QMG Ontario Water Resources Commission Act
s L Loi | WATER WELL RECORDL:

| RPN
Bé%ﬁ‘my-mmafrl-‘f&rkl ...... i Township, Village, Town or Guy ..... ‘dhitchurc E'
Con.... .. . .8 . . Lot.. ....8 .. ... Date completed...........a}?‘bh ....... J anuagy. X964 . ...
( mon

omr...,S_t_o.uffv,ill.g.___F.’.ub.l_i_c,..Hti_l_i.t.i.ea...qumi,m....... Stouffville, Ontario J ... . ..

(print in block letters)

Casing and Screen Record Pumping Test ’
Inside diameter of casing.. e 24" Outer Static levei ... 8.
12“ Inner
Total length of casing........ 1..5 S R, Test-pumping rate ﬂ 351 SRR < ) 5. . 1
Type of screen --John-sten---35- slot 25' -long Pumping level. . - 5Q1 = _'_"I'_._J.I,..,r,{';. :
Length of screen . 251 plus 10" ﬁ&ﬁ%uless Steel Duration of test pumping.. 48 hOllI"B 2L hrs.
cove
Depth to top of screen. .. .. . .|, §* Water clear or cloudy at end of test... cless .......... ry ____________
Diameter of finished hole ... . QpW Recommended pumping rate . .....351L......... . .GPM.
Gravel Packed. with pump setting of ... 65 ... feet below ground surface
Well Log Water Record
Depth(s) at Kind of wat
Overburden and Bedrock Record F;to m }P which wast)er(s) (g!es}c; :a?t;f
: ‘ found sulp’hul )
Top soil 0 1
Grey clay and stones 1 7
Sand 7 60
Sand and gravel 60 70 L5-707 |Fresh
untested —
For what purpose(s) is the water to be used?  Town supply . 'l Location of Well N
[ - In diagram below show distances of well from
road and lot line. Indicate north by arrow. ){
Is well on upland, in valley, or on hillside> =~ Upland.... ! !
Drilling or Boring Firm . Faulkner Well. Drilling § Sloe RO '
Co Ltd. '.."_'_':'.’.':,:17:“_""'__"""‘“"'”"".““7 ji_“_ - e s - p—— —
Address. .._6_8_7 Wat er. St. Peterborough, Ont.
1 L
Licence Number. . 1689 ) b"'_
Name of Driller or Borer .. GQOI‘g& Babcack ......................... )g*]'( ... 72 ¥
Address . 608 Orpington Rd.Peterborough.....| % e T
Date. .. ... January 13th,. 1966 AU———F .
............................ 5 /1{2:” P TN S %;'_-
{S1gnature of Llcensed Drlllmg or Bonng Contractor) +
Con ¥
Form 7 15M-60-4138
TRE Ne
OWRC COPY
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APPENDIX B

Monitoring Well Groundwater
Quality

o> GOLDER



Concentration (mg/L)

0.4

Value of 0.718 mg/L
not shown

0.35

0.3

0.25

0.2

Proposed MAC

Current AO

Proposed AO
0 00— 0——@ ——0— —-
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
MW3 —e—MW4 —e—MWS5 MW6 —e—MW7 —@—MW9 —e—MW 12S
MW 13 —e—MW 14 —e—MW 16 MW 22 —e—MW 28S O MW 36S —e— MW 39S
CLIENT PROJECT
THE MUNICIPAL INFRASTRUCTURE GROUP RAW WATER QUALITY ASSESSMENT
STOUFFVILLE WATER SYSTEM UPGRADES CLASS EA
CONSULTANT YYYY-MM-DD 05/11/2019 TITLE
PREPARED AS MANGANESE CONCENTRATIONS
G '0 L D E R DESIGN AS ORAC MONITORING WELLS, 2008 - 2019
o REVIEW JP PROJECT No. Phase Rev FIGURE
APPROVED JP 1668667 A B-1




Concentration (mg/L)

0.2

Proposed MAC

Current AO

Proposed AO

0 ——@ S —0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Mmw1 ——MWED —e—MW 11D Mw 12D —€—MW15-NP ——MW 18 —@—MW21 —e—MW 23 MW 36D
CLIENT PROJECT
THE MUNICIPAL INFRASTRUCTURE GROUP RAW WATER QUALITY ASSESSMENT
STOUFFVILLE WATER SYSTEM UPGRADES CLASS EA
CONSULTANT YYYY-MM-DD 05/11/2019 TITLE

PREPARED

AS

AS

MANGANESE CONCENTRATIONS
TAC MONITORING WELLS, 2008 - 2019

o GOLDERDESIGN

REVIEW

JP

APPROVED

JP

PROJECT No. Phase Rev
1668667 - A

FIGURE

B-2




Concentration (mg/L)

24

21

1.8

1.5

1.2

0.9

0.6

2008

Value of 5.54 mg/L
T not shown

Current AO
ooq—ga/;-o——_——gﬁ.\
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Mw3 —e—MW4 —e—MWS5 Mmwe6e -—-e-—MW7 —e—MW9 —e—MW 11S—e—MW 12S
MW 13 —e—MW 14 —e—MW 16 MW 22 —e—MW 28S O MW 36S —e— MW 39S
CLIENT PROJECT
THE MUNICIPAL INFRASTRUCTURE GROUP RAW WATER QUALITY ASSESSMENT
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