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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). 
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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 

Well ID Date Driller 

Ground 
Surface 

Elevation 
(masl) 

Casing / 
Screen 

Diameter 
(mm) 

Top of Screen 
(mbgs) 

Bottom of 
Screen 
(mbgs) 

Aquifer 

STO 
PW1 

1998 IWS 278.7 600 / 300 94.5 99.1 

TAC 
STO 
PW2 

1998 IWS 278.4 600 / 300 96.4 100.9 

STO 
PW3 

1976 IWS 287.2 600 x 300 20.5 23.5 

Lower 
ORAC 

STO 
PW5 

1960 C.H. Rutledge 308.9 600 7.0 12.5 

STO 
PW6 

1966 
Faulkner Well 

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.  
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Table 2: Well Pumping Rates 

Well ID 

Average Daily 
Production 

(m3/day) 
2002-2018 

Average Daily 
Production 

(m3/day) 
2014-2018 

Average Daily 
Production 

(m3/day) 
2018 

Max. Day 
Production 

(m3/day), since 
2002 

PTTW Rate  
(m3/day) 

PTTW Rate  
(L/s) 

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 

Well ID 
Screen 

Length (m) 

Screen 

Diameter 

(mm) 

Screen Slot  
Theoretical Yield 

for Screen (L/s) 
PTTW Rate (L/s) 

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 

Well ID 

Pump 
Intake / 
Top of 
Screen 
(masl) 

Average Static 
Groundwater 

Elevation (masl) 

Total 
Available 

Drawdown 
(m) 

Lowest 
Groundwater 

Elevation1 
(masl) 

Date(s) 
Pumping 

Rate1 

(L/s) 

Remaining 
Available 

Drawdown 
(m) 

STO 
PW1 

203 238 35 221  Jun 2016 31 18 

STO 
PW2 

205 236 31 218 
Jul 2011, 
Jun 2016 

33 13 

STO 
PW3 

269 283 14 270 Jul 2016 34 1 

STO 
PW5 

297 / 302  306 42 303 Jun 2016 33 12 

STO 
PW6 

287 / 291 304 132 291 

May- Sep 
2013, Sep 
2016, Jul 

2019 

24 02 

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. 
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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 

Well ID Test Date 
Pumping 
Rate (L/s) 

Duration 
(hrs) 

Drawdown (m) 
Specific 

Capacity (L/s/m) 

STO PW1 

March 1998 34.1 63 23.3 1.5 

March 1998 33.0 -(1) 8.72 3.8 

March 2018 
36.0 1 9.89 - 

33.0 - 8.27(2)  4.0(2) 

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 m3/day) for the EA planning horizon (up to 2041).  
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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 

Well ID Test Date 
Pumping 
Rate (L/s) 

Duration 
(hrs) 

Drawdown (m) 
Specific 

Capacity (L/s/m) 

STO PW2 

February 1998 34.1 116 22.7 1.5 

September 2011 24.0 - (1) 9.4 2.6 

June 2013 
33.0 <1 12.1 - 

24.0 - 8.8(2) 2.7(2) 

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 m3/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 
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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 

Well ID Test Date 
Pumping 
Rate (L/s) 

Duration 
(hrs) 

Drawdown (m) 
Specific 

Capacity (L/s/m) 

STO PW3 

May 1976 41.7 24 10.1 4.1 

May 1976 33.0 - (1) 5.59 5.9 

March 2009 34.0 - (1) ~9.9 3.4 

 March 2011 (post-
rehab) 

34.1 1 8.10 4.2 

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: 
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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 

Well ID Test Date 
Pumping 
Rate (L/s) 

Duration 
(hrs) 

Drawdown (m) 
Specific 

Capacity (L/s/m) 

STO PW5 

March 1960 44.2 48 4.0 11.1 

October 2007 26 -(1) 1.30 20.0 

April 2013 25.5 1 1.12  22.8 

August 2013 (post-
rehab) 

25.5 1 1.11 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 PW5, 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 PW5 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: 
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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 Capacity 

Well ID Test Date 
Pumping 
Rate (L/s) 

Duration 
(hrs) 

Drawdown (m) 
Specific 

Capacity (L/s/m) 

STO PW6 

1966 22.2 48 15.5 1.4 

May 2007 21.0 - 8.95(1) 2.4(1) 

October 2011 21.0 - 21.0(1) 1.0(1) 

March 2012 (post-
rehab) 

22.7 1 8.98 2.5 

21.0 - 8.25(1) 2.6(1) 

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.  

 PW5 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. 
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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 

PW3 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 PW2 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 PW5 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 (Cl) 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 MW22, 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 
PTTW Rate 

(L/s) 
Well Capacity Constraints Groundwater Quality Constraints 

STO PW1 34.1 
 Capable of producing the 

permitted rate of 34.1 L/s for the 
EA planning horizon (2041) 

 Exceeds proposed AO for Mn 

 Projected to exceed current AO for 
Mn in 2032 

 Previously exceeded the AO for Fe, 
with increasing trend 

STO PW2 34.1 
 Capable of producing the 

permitted rate of 34.1 L/s for the 
EA planning horizon  

 Exceeds proposed AO for Mn 

 Previously exceeded the AO for Fe, 
with increasing trend 

STO PW3 34.1 

 Currently capable of producing 
34.1 L/s 

 At risk of not being able to sustain 
34.1 L/s due to declining well yield 
and need for frequent rehab over 
EA horizon 

 Exceeds current and proposed AO 
for Mn, and current AO for Fe 

 Projected to exceed proposed MAC 
for Mn by 2040 

 Projected to exceed the AO for Cl in 
2035 

STO PW5 36.0 

 Constrained by shallow well depth  

 Appears capable of producing 
25.5 L/s for the EA horizon  

 Long-term testing is needed to 
confirm capacity 

 Fe concentrations above AO noted in 
2017; however, subsequent 
concentrations were lower, 
comparable to typical levels 
measured since 2008 

STO PW6 26.5  Constrained by shallow well depth  
 Fe concentrations above AO noted in 

2017; however, subsequent 
concentrations were lower, 
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Well ID 
PTTW Rate 

(L/s) 
Well Capacity Constraints Groundwater Quality Constraints 

 Appears capable of producing 23 
L/s for EA horizon with frequent 
rehabilitation  

 Long-term testing is needed to 
confirm capacity 

comparable to typical levels 
measured since 2008 

 

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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