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INTRODUCTION
Wells K50, K51 and K52 (herein referred to together as the Shingletown Wells)
and corresponding treatment facility are located at 2324 Bleams Road in the
Township of Wilmot.
Potential water treatment upgrades have been identified based on anticipated
changes to the Ontario Drinking Water Standards (ODWS). In May 2019, Health
Canada issued the Guidelines for Canadian Drinking Water Quality: Guideline
Technical Document – Manganese, which established an aesthetic objective of
0.02 mg/L. It can be noted that aesthetic objectives are intended to address nonhealth related items such as odour, taste, and colour. To be in line with Health
Canada recommendations, it is anticipated the provincial objective for manganese
will be reduced from 0.05 mg/L to 0.02 mg/L, with a design operating objective of
0.015 mg/L. The Shingletown Wells were identified for potential treatment
upgrades in order to consistently meet the anticipated new standard.
The Region retained R.V. Anderson Associates Limited (RVA) to complete the
Class Environmental Assessment for the Iron and Manganese Treatment
Upgrades for the Shingletown Wells Project.
The following technical memorandum (TM) is provided to summarize the review of
the background conditions of the project, including a review of the regulatory
framework for manganese treatment, water quality conditions, relevant background
reports and desktop studies of the surrounding area.
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PROJECT OBJECTIVES
The intent of this project is to complete a Schedule C Class EA to provide
recommendations for iron and manganese treatment upgrades to the Shingletown
Wells.
At key stages of the project, technical memoranda will be written to include the
following:
•

A review of the background information, and existing conditions at the
Shingletown Wells. (Technical Memorandum (TM) #1)

•

Develop evaluation criteria for alternatives. (TM #2)

•

Develop and evaluate alternative solutions. (TM #3)

•

Develop and evaluate alternative design concepts. (TM #4)

•

Environmental study report
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The Shingletown Wells are located at 2324 Bleams Road in the Township of
Wilmot. The existing site consists of two well houses for the Wells K50 and K51
(Figure 3.1). A chemical room connects the two well houses and stores the
sodium hypochlorite used for disinfection. North west of the facilities is the diesel
generator building. A fence runs around the buildings with space for vehicles to
park. The property is approximately 2,100 m2 in size while the fenced area is
approximately 640 m2 in size.
The Wells K50 and K51 in the Wilmot Centre Well Field are approximately 10m
apart from one another. These wells draw non-GUDI (i.e. Non Groundwater Under
the Influence of Surface Water) raw water using vertical turbine pumps to a
maximum combined production of 13,638,000 L/day (157.8 L/s) based on the
Permit To Take Water (PTTW) 4874-9SGL5L. Sodium hypochlorite is injected the
discharge of each well, before the water is combined. The combined flow then
passes through a serpentine watermain on the site’s south side to provide the
requisite disinfection contact time.
The Shingletown Wells operate continuously and are the sole water source for the
community of Shingletown. The Wells also provide a primary supply to the Baden
and New Hamburg water system, where they are supplemented by the New
Hamburg Water Treatment Plant supply. Water is directed to Baden from the
Shingletown Wells via a valve located in a valve chamber on the Shingletown
Wells facility property. The Shingletown Wells water also supplies the Region of
Waterloo’s Integrated Urban System (IUS), where it is directed to the Mannheim
Reservoirs, via the valve located on the northwest corner at the junction of
Regional Roads 4 and 12. The water supplied to the IUS is blended in the
Mannheim Reservoirs with water from the Mannheim Water Treatment Plant and
other groundwater wells.
Non potable water from the Shingletown Wells discharges to the Eenkooren pond
located approximately 530 m west of the Shingletown Wells at 2428 Bleams Rd.
The water is fed from individual connections on each well discharge, prior to
chlorination, that combines into a flow metered common discharge pipe. Each
discharge point is equipped with a valve to control flow and a backflow preventor.
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The supply of non- potable water was originally put in place as a mitigation for
potential impacts of pumping on the Hunsberger Creek (which connects to the
Eenkooren pond). Historically this requirement was included in the PTTW,
however, this clause was not included when the PTTW was renewed in 2006. In
2009, the Region provided a letter agreement to the property owner to confirm
Wells K50 and K51 will continue to be operated to provide a minimum flow of 6 L/s
of water to maintain water levels at the Eenkooren pond.
Allocation of flows between the IUS and the Township of Wilmot are based on the
Wilmot Agreement, approved by Regional Council in 1980. The agreement applies
to three separate wellfields (Mannheim West, Wilmot Centre, and Erb St) and
specifies a maximum transfer from these wellfields to the IUS. The water
transferred to the IUS from the Wilmot Centre Well Field (Shingletown Wells) is
targeted to be 87 L/s or less.
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Figure 3.1 – Shingletown Wells Existing Facility
3.1.1 Shingletown Wells Flows
The Region’s Permit To Take Water (PTTW) 4874-9SGL5L includes a maximum
total taking of 13,638,000 L/day (157.8 L/s) for all three wells (K50, K51 and K52).
From January 2016 to March 2019, the Shingletown Wells delivered an average of
25 L/s to the Baden and New Hamburg water system and an average of 76 L/s to
the Integrated Urban System (IUS). An average of 8 L/s of non potable water was
delivered to the Eenkooren Pond.
3.1.1.1

Well K50 and K51
The historical flow rates for K50 and K51 were reviewed for the period between
January 2016 and March 2019. During this time, flows for Well K50 range
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between 49.0 and 69.9 L/s with an average flow of 52.9 L/s while the pumps were
operating. Flows for Well K51 range between 36.7 and 93.1 L/s with an average
flow of 48.8 L/s while the pumps were operating. Both wells were operated
continuously with the exception of January 1st, 2016 to April 18th, 2016 when both
wells were offline, July 18th, 2016 to August 12th, 2016 when Well K51 was offline,
and from January 8th, 2019 to February 26th, 2019 when Well K50 was offline. The
maximum total flow of Wells K50 and K51 was 154 L/s.
3.1.1.2

Well K52
Based on recommendations from the Baden- New Hamburg Master Plan, Well
K52 was constructed and installed between May and June 2013 for the purpose
of assisting the Shingletown Wells in meeting their daily maximum production
levels and providing a backup well should operational issues come up at K50 or
K51.
The well is located on the site, approximately 13 m north of the existing diesel
generator building. The well has not yet been connected to the water distribution
system. A conceptual design for well was completed in June 2016 but detailed
design was put on hold after the potential need for iron and manganese upgrades
were identified.

3.2

Design Objective Based on New Regulations
Based on the ODWS, the previous aesthetic objective (AO) for manganese in
water was 0.05 mg/L. However, a new AO of 0.02 mg/L has been established by
Health Canada to ensure that discolouration of the water will not result in aesthetic
concerns in the drinking water distribution system. Along with the new AO, Health
Canada has identified a target of 0.015 mg/L so that precipitated manganese does
not gradually accumulate within the distribution system.
Additionally, a maximum acceptable concentration (MAC) of 0.12 mg/L of
manganese has been put in place by Health Canada.
The design objective of this project is to treat the Shingletown Wells to meet the
goal of less than 0.015 mg/L.
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Raw Water Quality
The water quality data was provided by the Region for the raw and treated water
from the Shingletown Wells. The data was collected by the Region’s Environmental
Enforcement and Lab Services staff and/or Water Operations staff. The data is
stored in the Region’s Hydrogeology & Source Water’s Water Quality Database
(eWRAS in-house database).
The historical water quality for the Shingletown Wells over the past 10 years (2009
-2018) was evaluated for the maximum, minimum and average concentrations of
manganese and iron.
Although manganese is being targeted for removal based on the anticipated new
treatment objectives, the treatment equipment used for manganese removal will
also reduce iron concentrations since iron is oxidized before the manganese.
Since Well K52 has not yet been placed in regular operation, the water quality data
used in this TM was taken from the pumping test conducted between December
2013 and January 2014.

3.3.1 Total Manganese
Manganese concentrations in the incoming water from the active wells at
Shingletown well field (K50, K51) average around 0.028 mg/L for the years 20092018, while K52 has slightly lower concentrations of manganese averaging around
0.022 mg/L (2013-2014) as seen in Table 3.1. It should be noted that the average
concentration of manganese in well K52 is below the current AO, but higher than
the anticipated AO.
Table 3.1 – Manganese Concentration in Shingletown Wells Incoming Well
Quality and Treated Water (2009-2018) (Regional Municipality of Waterloo)
K50

K51

K52

Avg

mg/L

0.0266

0.0296

0.0222

Max

mg/L

0.0360

0.0515

0.0260

Min

mg/L

0.0170

0.0010

0.0200
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Figure 3.2 shows the total manganese concentrations in each of the 3 wells
between the years 2009 and 2018 along with the current and anticipated ODWS
AO and target concentration of 0.015mg/L.
As shown Table 3.1, Wells K50 and K52 were consistently below the current
ODWS AO. Well K51 experienced one spike above the current AO in 2016. As
noted above, however, the Shingletown Wells are consistently above the proposed
AO limit.
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Figure 3.2 –Total Manganese Concentrations (2009-2018)
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3.3.2 Total Iron
For the years 2009-2019, the average iron concentrations of the Shingletown Wells
are less than 10% of the ODWS aesthetic objective of 0.3 mg/L. Concentrations
average around 0.0235 mg/L for K50 and K51 as seen in Table 3.2. The iron
levels in K52 were measured to be much lower at 0.0005 mg/L.
Table 3.2 – Iron Concentration in Shingletown Wells Incoming Well Quality
and Treated Water (2009-2018) (Regional Municipality of Waterloo)
K50

K51

K52

Avg

mg/L

0.0230

0.0240

0.0005

Max

mg/L

0.0500

0.0500

0.0005

Min

mg/L

0.0020

0.0020

0.0005

As seen in Figure 3.3 iron concentrations in K50 and K51 are similar except for
occasional spikes.
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Figure 3.3 –Total Iron Concentrations in Groundwater (2009-2018)
Region of Waterloo
December 4, 2019

RVA 184245
FINAL

Iron and Manganese Treatment Upgrades for the Shingletown Wells
Class Environmental Assessment- Technical Memorandum #1
3.4

Page 12

Previous Reports
A background review was completed of previous studies and available information
related to the Shingletown Wells. The following sub-sections summarize key
information from the documents reviewed.

3.4.1 Baden and New Hamburg Water and Wastewater Master Plan Update- Master
Plan Report (Aecom, June 2011)
The Baden and New Hamburg Water and Wastewater Master Plan Update (herein
referred to as the Master Plan) was initiated to update the previous Baden New
Hamburg Water Supply Master Plan Update (completed in 1996 and 1997) and the
New Hamburg Baden Wastewater Treatment Class Environmental Assessment
(completed in 2008). The Master Plan addressed Phases 1 and 2 of the Municipal
Class Environmental Assessment process and reviewed the existing systems
water and wastewater capacities.
Water infrastructure recommendations were identified based on the planning
horizon up to 2041.
The following recommendations were made:
-

Increase water taking from the Shingletown Wells (K50 and K51) to meet
the existing PTTW through proposed stepped production increase between
2011 and 2041, as per the Long Term Wilmot Centre Monitoring Program
(LTWCMP).

-

Install an additional well immediately within the Wilmot Centre Well field
(new Well K52),and connect it to the existing system to provide water supply
capacity redundancy.

-

Operate the Shingletown Wells at a constant rate, with the New Hamburg
Well NH3 (located on the west side of Walker Road, approximately 250 m
north of Highway 7 & 8) being used as required to meet peak demands.

The recommendation for increased water taking from the Shingletown Wells was
dependent on the results of the LTWCMP. With the LTWCMP, "the Region will be
able to confirm the sustainable water taking from the Wilmot wellfield, and if not
feasible from a monitoring perspective (i.e. cannot mitigate environmental
impacts), then the acceptable sustainable K50s taking will be identified and the
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long term water supply strategy modified accordingly” (AECOM, 2011). The
LTWCMP is still ongoing with the most recent report from 2016 summarized under
Section 3.4.5.
3.4.2 Construction and Testing of Test Production Well WT-WC-TW1-13 (Stantec,
July 2014)
The Region of Waterloo installed a test well between May and June 2013 in the
Wilmot Centre Well Field. This well (to be named K52) was to provide a back-up to
the existing Wells K50 and K51. Pumping tests were conducted between
December 2013 and January 2014. The test well was able pump at a rate of over
60 L/s given a concurrent pumping of 49 L/s at Well K51. With K50 and K51
pumping collectively at 49 L/s, the test well was able to pump at a rate of 119 L/s.
The water quality met all relevant Ontario Drinking Water Standards (ODWS)
parameters along with most operational and aesthetic objectives (sodium and
hardness being the exception). The report recommended that the existing PTTW
be extended to include the new test well, at the total combined capacity of 158 L/s.
3.4.3 Wilmot Centre Well Field Condition Assessment (Stantec, June 2016)
A condition assessment report was completed for the existing well facilities
including the K50 and K51 wellhouses, the chemical storage building and the
diesel generator building. The building rooftops and the Baden Valve Chamber
were not inspected.
The report recommended that the majority of process, electrical and HVAC
equipment be replaced within the next 15 year, excluding equipment in the diesel
generator building. The K50 pump was removed for service in 2016 and is
expected to require replacement in 6 years (2022), while the K51 is due to be
replaced in 15 years (2031).
It was noted that there is little chlorine contact time between the chlorine injection
point and the chlorine analyzers in the chemical room. It was proposed that
improvements could be considered with the design to bring K52 into production.
3.4.4 K52 Conceptual Design Report (Stantec, June 2016)
A conceptual design for commissioning Well K52 was completed to connect the
installed test well to the existing distribution system. A 79 L/s submersible pump
Region of Waterloo
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was selected for the Well K52 with a total dynamic head of 71m. The same pump
was recommended for the Wells K50 and K51 when the pumps need to be
replaced. The existing 300 kW generator was found to be sized adequately to
supply two of the three wells with back up power. It was recommended that Well
K52 be connected to the existing generator with interlocks in place that would allow
only two wells to operate at once.
The recommended conceptual design was to construct a new wellhouse to house
the pumps, process piping, chemical storage and electrical equipment for all three
wells (K50, K51 and K52). This building would be attached to the existing diesel
generator building. The existing Wells K50 and K51 and chemical storage building
would be demolished.
3.4.5 Annual Monitoring Report- Wilmot Centre Monitoring Program (R.J.
Burnside, Dec 2017)
The Annual Monitoring Report – Wilmot Centre Monitoring Program is part of the
Long-Term Wilmot Centre Monitoring Program (LTWCMP). The LTWCMP was
developed to assess the gradual increase in water taking on the groundwater
discharge levels in Hunsburger Creek and related springs and ponds in the area.
This program was developed following recommendations in the Baden-New
Hamburg Master Plan (completed in 1995) and the Master Plan update (completed
in 2011) that the rate of pumping from the Shingletown Wells be increased over
time to 159 L/s.
The report presented findings on the 2016 monitoring of the Wilmot Centre Well
Field including:
-

The peak annual flow rate from the Wilmot Centre Well Field (including flow
to the Eenkooren Pond) was 106.9 L/s. An increase in pumping in
September to December resulted in water level decline in a number of
Aquifer 1 wells (same aquifer as the Wells K50 and K51). The water levels
never went below the trigger levels (the lowest historically observed water
level or water levels during the Baseline Monitoring Period).

-

The precipitation was above the long term average at six out of eight
stations.
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-

Surface water flow measurements and sub-surface water features showed
no change due to the increased pumping but appeared to be sensitive to
changes in precipitation.

-

By December 2016, nitrate levels in K50 declined to 3.4 mg/L while levels in
K51 declined to 0.7 mg/L.

3.4.6 System Wide Water Supply Facility Assessment for the Proposed Health
Canada Manganese Guidelines (Stantec, June 2017)
The System Wide Water Supply Facility Assessment for Proposed Health Canada
Manganese Guidelines recommended that the Shingletown Wells be upgraded to
meet the new aesthetic limits proposed by Health Canada. The recommended
treatment was greensand filtration following sodium hypochlorite chlorine oxidation.
An n+1 configuration was recommended where one unit could be out of service
and capacity still be maintained. This provides operational flexibility to achieve
manganese discharge limits and the Region’s operators are familiar with the
technology. Sodium hypochlorite for oxidation was recommended since it is
already in use for disinfection and technologically simple. Biological filtration was
not recommended since it can be difficult to achieve consistent manganese
removal.
A new building would be required to house the filters, backwash pumps, water
residuals and piping. The existing site was not considered suitable to locate the
new building.
3.4.7 William Street And Strange Street Water Supply System- Confirmation Of
Process Design (Stantec, June 2018)
A technical memorandum confirming the process design of the William Street and
Strange Street Water Supply System (WSS) was completed in June 2018. The
design included the sizing and configuration of greensand filters at the Strange
Street WSS.
Initially, the conceptual design proposed a filter loading rate of 21 m/h. It was noted
that based on the AWWA handbook for Iron and Manganese removal, any loading
rate above 14 m/h should be confirmed with pilot testing. After evaluating literature,
consulting with suppliers and pilot testing it was concluded that the filters should be
designed for a loading rate of 14 m/h.
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Horizontal filters were selected for the WSS for the following reasons:
•

Smaller number of horizontal filters were required compared to vertical
filters;

•

Smaller footprint requirement; and

•

Less expensive process costs of the filter itself and corresponding
equipment

3.4.8 Region of Waterloo’s Experience with Iron and Manganese Treatment
From meeting with Region staff, the following summarizes lessons learned by the
Region through recent design projects and ongoing operation of iron and
manganese treatment facilities:
•

The Region’s existing iron and manganese removal installations consist of
pressure filters with catalytic media (GreensandPlus or MD-80).

•

The configuration of horizontal or vertical filters should be evaluated on a
site-specific basis. Key considerations include potential constraints with
available footprint or building height, and facility flow rate.

•

Filters designed with multiple cells within each filter can offer operational
flexibility.

•

Filters should be sized to provide an appropriate loading rate at the design
capacity with one filter offline. If the available footprint is constrained,
consideration could be made for providing capacity with one cell per filter
offline; however, this is to be evaluated on a project specific basis and is not
the preferred approach.

•

Pilot testing assists in sizing the filters and determining the required settling
time for the backwash. If pilot testing is not desirable based on budget or
schedule constraints, filters could be conservatively sized for a loading rate
of 12 m/hr.

•

A minimum clearance of 1.2 m should be provided for walking space around
filters and access to valves and piping.

•

For media replacement, a large opening should be provided on the top and
side of the tank to improve operations access. Easy access to the top of the
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filters can be provided by a platform or rolling stairs for operations staff
access to the valves, piping and lights above the filters.
•

Where backwash supernatant is recycled, supernatant pumps should be
controlled based on turbidity measured to reduce the potential of
overloading filters if backwash has not settled properly.

•

Supernatant can be recycled, discharged to the sewer or in the case of an
emergency, a sludge holding tank. The Region has had better experience
with fixed supernatant discharge pipes than with floating decanters. It can
be noted that in the case of William and Strange St, a floating weir was
selected for the supernatant intake. Initially a telescoping valve was
identified, however, further investigations indicated these can be subject to
clogging/jamming with precipitated iron and manganese, and may require
visual fine tuning if sludge levels change over time.

•

Sludge volume production can be determined through pilot testing. The
preferred method of sludge disposal to date for the Region is pumping out of
a holding tank with a vacuum truck, as required.
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EXISTING CONDITIONS OF SITE AREA
As part of the development of this technical memorandum, the facility was visit and
natural environment and archaeological desktop studies were conducted roughly
within 1 km in all directions surrounding the Shingletown Wells site. Figure 4.5 is a
map of the study area. The map contains information from the natural environment
and archaeological studies.

4.1

Existing Facility
The project site was visited by a representative of the project team. As seen in
Figure 4.1, the well houses, chemical room and diesel generator buildings are
surrounded by chain link fencing. The valve chamber with the main leading to
Baden can be seen in front of the buildings outside of the fencing.

Figure 4.1 – Street View of Shingletown Wells (Google Maps, May 2015)
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The existing well house piping shows signs of external corrosion (Figure 4.2). This
is likely from condensation on the pipes during the warmer months.

Figure 4.2 – Corrosion on Existing Piping
There is a driveway on the east side of the facility buildings for deliveries and
vehicles access to the site (Figure 4.3).
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Figure 4.3 – Driveway for Deliveries and Vehicle Access
The Shingletown Wells site does not have connections to the sanitary or
stormwater collection system. A swale is located on the west side of the site
(Figure 4.4). As per the Region’s Municipal Drinking Water License, raw water,
potable water or non potable water can be discharged to the environment for
maintenance or repair of the drinking water system. All reasonable steps must be
taken to minimize any adverse effect on the natural environment. The discharge
must be dechlorinated, and sediment and erosion control measures put in place
when any water is discharged to the swale located on the west side of the site
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Figure 4.4 – Swale on West Side of Site
4.2

Natural Environment Existing Conditions Report (LGL Limited, May 2019)
LGL Limited (LGL) completed a desktop existing conditions report on the natural
environment surrounding the Shingletown Wells location. The report is included in
Appendix A.
Vegetation:
LGL determined that most of the vegetation in the study area is agricultural and
residential. Certain sensitive vegetation communities do exist in the study area,
particularly those around the Hunsberger Creek Evaluated Wetland Complex, local
forested communities and local small ponds.
Wildlife Habitats:
The report did not identify any significant wildlife habitats, as most of the land in the
study area is assigned to rural residential and agricultural uses. It is possible that
certain sensitive species may inhabit hay or pasture farmland. Within the study
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area, the property directly east of the Shingletown Wells site has been used for hay
and pasture.
Species At Risk:
The report provides an outline of potential species at risk in the study area based
on information from Ontario Nature.
Several fish species are found in the Hunsberger Creek and Silver Creek are
identified to potentially inhabit both creeks. Hunsburger and Silver Creeks are
designated coldwater streams and are regulated by the GRCA.
Woodland areas, buildings, hay fields, fallow fields or meadows within the study
area are potential habitats for some of the outlined species at risk.
Conclusion:
Further field investigations are required depending on the alternatives identified,
including but not limited to a breeding bird survey, bat screening and tree
inventory. Appropriate actions may be required to be taken to protect sensitive
aquatic habitats including erosion control, setbacks and timing windows.
4.3

Stage 1 Archaeological Assessment (Archeoworks, May 2019)
Archeoworks completed a Stage 1 Archaeological Assessment (AA) of the study
area. The report is included in Appendix B. Most of the study area was identified as
retaining archaeological potential except for areas that had been disturbed
(roadways, extant structures, grading activities and extensive landscaping etc.),
wet terrain or areas subjected to previous archaeological assessments that were
deemed free of further archaeological concern.
Further investigation is required depending on the selected alternative solution with
some areas requiring a Stage 2 Test Pit Survey, Stage 2 Pedestrian Survey or in
the case of the Wilmot Centre Cemetery located at 2517 Bleams road, a Stage 3
investigation.
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Figure 4.5 – Map of Study Area
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