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1.0 Introduction

The Regional Municipality of Waterloo (the Region) is unique in Ontario in that it is the
largest urban municipality to rely almost exclusively on groundwater supplies for its
drinking-water (Region of Waterloo, 2015). Figure 1 shows the location of municipal well
fields within the Region.

The Permit to Take Water (PTTW 2613-BBKR76) for the Maryhill Well Field, requires
submission of a well field specific biennial report to the Ministry of Environment,
Conservation and Parks (MECP) which documents production well pumping volumes
and water levels in specific monitoring wells during 2024 and 2025. This report has
been prepared to meet the reporting condition of the PTTW for 2024 and 2025. A copy
of the PTTW is included in Appendix A.

The location of the Maryhill Well Field is shown in Figure 1 and the production wells in
Woolwich are shown in Figure 2 with the monitoring network for MH1 and MH2 shown in
Figure 3. Well records for the production and monitoring wells are found in Appendix B.

1.1 Scope of Work

The Region records water levels on a regular basis within a network of monitoring wells
to satisfy the requirements of their PTTW and to confirm that water taking is sustainable
in the long term. The monitoring wells are concentrated near the production wells. The
data from these wells and regular measurements of pumping volume obtained from the
production wells are used to evaluate the impact of Region pumping on aquifers and
potential impacts to private wells, other water takers and the natural environment.

The Region has developed a monitoring program for the Maryhill Well Field (MH1 and
MH2) in accordance with PTTW 2613-BBKR76 which consists of the following activities:

e Measuring the daily volume pumped from the MH1 and MH2 production wells
(Condition 4.1 of the PTTW);

e Measuring the water levels in monitoring wells WH-MH-OWO01-09-AB (Condition 4.2
of the PTTW);

¢ Review of precipitation data from the nearest GRCA / Environment Canada weather
station (Condition 4.3 of the PTTW); and

o Completion of a biennial report (every 2 years) that presents data in compliance with
condition 4.3 of the PTTW

The Monitoring data (pumped volumes and hydrographs) are found in Appendix C with
precipitation data in Appendix D. The monitoring program procedures and methodology
are included in Appendix E.

R.J. Burnside & Associates Limited HA0464020.2024
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2.0 Site Setting

21 Well Field Description

The Maryhill Well Field is located in the southeast portion of the Township of Woolwich.
Wells MH1 and MH2 are southeast of the intersection of Maryhill Road and St. Charles
Street. The closest municipal well field is the Maryhill Heights Well Field (MH3, MH4A
and MH5), located approximately 1 km to the north (Figure 2). The closest surface
water feature to the MH1 and MH2 site is Hopewell Creek, a tributary of the Grand River,
located 315 m to the east (Figure 3).

211 Pumping Wells
Well records for the production wells are found in Appendix B.
A summary of the production well construction details is provided in Table 1 below.

Table 1: Production Well Construction Details

Year (.:asmg Open Hole OPen Hole .
Well Built Diameter Diameter (mm) interval Aquifer
Name (mm) (mbgs)
MH1 | 1968 200 125 37.2t0 44.3 Guelph
Formation
MH2 1974 203 203* 18.5t019.9 AFD1*

Note: *MH2 is screened in overburden. Aquifer interpretation is based on borehole log
information and does not necessarily match aquifer model representation shown on
cross-sections (Figures 5 and 6).

The water taking volumes for the Maryhill MH1 and MH2 Well Field are regulated by
Condition 3.2 of the PTTW and are summarized in Table 2 below.

R.J. Burnside & Associates Limited HA0464020.2024
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Table 2: Annual Water Taking 2024 / 2025

PTT‘.N 2024 2025
Details
Permitted | Avg. Max | Total Avg. Daily Total
Max. Daily | Daily Taken Max
Volume Water Volume
Well Water Water per . Taken per
. ) Pumped | Taking Pumped
Taking Taking Day (m?) (m?) Day (m3) (m?)
(m?) (m?) (m?)
MH1 157.1 0 0 0 0.05 14 17
MH2 157.1 30 61 10,905 0.3 27 111
Combined | 157.1* 30 61 10,905 0.35 27 128

*the Permit Holder shall not exceed the maximum rate and amount of taking of 109 L/
min and 157,110 L/ day from any well or both wells.

Production well MH2 was the primary pumping well during 2024 and 2025 with MH1
off-line for most of 2024 / 2025. The pumping volumes are based on the total daily
volumes as recorded by the Region’s SCADA system and are presented in Appendix C
as total monthly volumes. Pumping in the Maryhill Well Field (MH1 and MH2) was
reduced from November 2024 through 2025 due to a facility upgrade project, while
pumping increased at the Maryhill Heights Well Field (MH4A and MH5). Pumping
volumes from the Maryhill well field ranged from 0 m*/month to 1,316 m*month in 2024,
and from 0 m®/month to 68 m3/month in 2025. In total, 10,905 m® was produced at this
well field in 2024 and 128 m?® was produced in 2025. The 2025 total volume is the
lowest in the last five years, and below the permitted volume of 57,345 m3 per year
(Table C-1).

21.2 Monitoring Wells

Observation wells WH-MH-OWO01-09-A and WH-MH-OWO01-09-B are located
approximately 410 m north of wells MH1 and MH2 (Figure 3). WH-MH-OWO01-09-Ais a
bedrock well and WH-MH-OWO01-09-B is an overburden monitoring well, both of which
were constructed to monitor water levels near the production wells.

Construction and monitoring details of WH-MH-OW01-09-A and WH-MH-OWO01-B are
described in Table 3 below. Well records for the monitoring wells are provided in
Appendix B.

R.J. Burnside & Associates Limited HA0464020.2024
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Table 3: Monitoring Well Construction Details

Monitoring Year Screened Screened Distance |Distance to
Well ID Built Depth Formation |to MH1 (m)| MH2A (m)
(mbgs)
WH-MH-OW01-09-A | 2009 44.5 Guelph 412 409
Formation
WH-MH-OW01-09-B | 2009 29.6 AFD1 412 409
2.2 Regional Geology and Hydrostratigraphy

The following sections provide a brief overview of the regional geology and
hydrogeology of the Maryhill Well Field. The surficial geology based on regional OGS
mapping is provided in Figure 4. Representative cross-sections showing the
stratigraphy in the vicinity of the Maryhill Well Field (MH1, MH2) are included as
Figures 5 and 6. The cross-section locations are provided in Figure 3.

Note that the cross-sections are provided as a visual aid and do not necessarily contain
all wells in the monitoring program for the Maryhill Well Field (MH1, MH2). The layers
displayed were generated from results of the Hydrogeological Characterization and
Conceptual Model Tier 3 Assessment Update Project (Aqua Insight et al, 2023) and
associated hydrogeological modelling work..

2.21 Surficial Geology and Conceptual Hydrostratigraphy

The surficial geology of the study area has been mapped and described by the Ontario
Geological Survey (2003) and updated in Bajc and Shirota (2007). The surficial geology
of the Maryhill Well Field is characterized primarily by glaciofluvial gravelly deposits
(Figure 4). Modern Alluvial and outwash deposits are present along Hopewell Creek.
The thickness of the overburden deposits is about 35 m in this area.

The Quaternary units typically present in the Maryhill Well Field area are briefly
described below, in order from youngest to oldest.

Aquitard ATA1 — Whittlesey Clay

This silt and clay unit is present at surface across the section and corresponds to
glaciolacustrine Whittlesey clay (Bajc and Shirota, 2007). This unit forms a laterally
extensive, low-permeability aquitard that restricts infiltration and provides partial
confinement to the underlying aquifer.

R.J. Burnside & Associates Limited HA0464020.2024
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Aquifer AFA1 - Whittlesey Sand

This very fine to coarse sand unit is interpreted as glaciolacustrine Whittlesey sand (Bajc
and Shirota, 2007) and is encountered immediately below ATA1 across the section.
AFA1 is continuous aquifer that facilitates groundwater flow within the upper overburden
sequence.

Aquitard ATB1 — Upper Maryhill / Port Stanley Till

The Upper Maryhill Till is a silty to clayey till, with occasional stony texture, that is
predominantly found along the flanks of the Waterloo Moraine. The Upper Maryhill Till
was deposited by ice advancing from the Erie-Ontario ice lobe. In other parts of the
Region, Bajc and Shirota (2007) have also used unit ATB1 to represent Tavistock,
Mornington, and Port Stanley Tills. This unit is considered an aquitard and, where
present, acts to restrict recharge to the lower aquifers.

Aquifer AFB1/ ATB2 / AFB2 — Upper Waterloo Moraine Stratified Sediments and
Equivalents

Aquifer AFB1 / AFB2 represents the main water supply aquifer in the core areas of the
Waterloo Moraine. These units are generally comprised of layered silt and fine sand to
coarse sand and gravel. Throughout the core areas of the Moraine (Figure 5), the unit
typically exceeds 45 m in thickness. In some areas, the Upper Waterloo Moraine is
interpreted to be bisected by the middle Maryhill Till (ATB2), effectively separating the
aquifer into two units, AFB1 and AFB2. This aquifer is the most prolific aquifer in the
Waterloo Region due to its high hydraulic conductivity and transmissivity, lateral extent,
and high recharge rate.

Aquitard ATB3 — Lower Maryhill Till

The Lower Maryhill Till is described as a clayey silt to silty clay till. This unit represents
one of the primary regional aquitards due to its strong influence on the groundwater flow
system within the Waterloo Moraine. This unit is extensive within the core area of the
Waterloo Moraine, and along the eastern flank tends to be thin, discontinuous, or
re-worked and re-deposited as glaciofluvial sediments. This unit is generally less than
10 m thick in the Maryhill area.

Aquifer AFB3 — Catfish Creek Outwash Deposits

This unit consists of stratified gravels, sands, or silts and is discontinuous in the Maryhill
area. It occurs as isolated patches throughout the Region with no apparent linear trends
(Bajc and Shirota, 2007).

R.J. Burnside & Associates Limited HA0464020.2024
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Aquitard ATC1/ ATC2 — Catfish Creek Till

The Catfish Creek Till was deposited by a major glacial advance from the north to
northeast that covered all of southern Ontario. It is a dense, stony, sandy silt to silty
sand till with little clay content. The hydrogeologic properties of the Catfish Creek Till
are variable, ranging from a good aquitard to a poor aquifer, depending on local
lithology, degree of compaction, and the presence of overlying aquitard units. This unit
is approximately 3 m thick in the Maryhill area.

Aquifer AFD1 — Pre-Catfish Creek Sand and Gravel

Pre-Catfish Creek Till aquifer corresponds to sands and gravel re-worked from

Catfish Creek and Pre-Catfish Creek Tills and represents the main supply aquifer in
several production wells in the Cities of Kitchener and Waterloo. This unit is spatially
discontinuous throughout much of the core areas of the Waterloo Moraine, and pinches
out beneath Alder Creek. This unit is about 10m thick in the Maryhill area.

Aquitard ATE1 — Canning Drift

The Canning Dirift is comprised of till and associated fine-textured lake deposits. It is
typically found at depths of greater than 70 mbgs in the Waterloo Moraine area and is
identified to be discontinuous and limited in lateral extent and thickness. Where it is
absent, a hydraulic connection is present between the deep overburden aquifers and the
underlying bedrock.

222 Bedrock Geology
The Paleozoic bedrock in the area consists of the Guelph Formation.
2.3 Local Geology

Figure 3 displays the Maryhill Well Field well plan and cross-section locations.
Representative cross-sections are included as Figures 5 and 6 to visualize the
stratigraphy described in this section.

The description of the local geology is taken from the detailed borehole log for
WH-MH-OW1-09-AB.

Upper Maryhill / Port Stanley Till (ATB1) — This unit was encountered at or near
surface (below topsoil / fill) at each of the drilling locations in the Maryhill Well Field.
This sandy silt to clayey silt till material was documented to be 5.5 m thick at
WH-MH-OW1-09-AB.

R.J. Burnside & Associates Limited HA0464020.2024
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Lower Maryhill Till (ATB3) — Clay and silty clay till deposits consistent with ATB3 were
encountered at each of the wells in the Maryhill Well Field. ATB3 was 7.0 m thick at
WH-MH-OW1-09-AB.

Catfish Creek Till (ATC1/ AFC1/ ATC2) — WH-MH-OW1-09-AB documents clayey silt
till with some gravel and sand layers which are interpreted as Catfish Creek Till. This
unit was observed to be 6.3 m thick at WH-MH-OW1-09-AB.

Pre-Catfish Creek Aquifers (AFD1) — This unit was documented in each of the
borehole logs within the Maryhill Well Field. Production well MH2 and monitoring well
WH-MH-OW1-09-B are screened whithin AFD1. Deposits described as sand and gravel
were encountered from 18.8 to 30.1 mbgs at WH-MH-OW1-09-AB and from 17.4 to
greater than 26.2 mbgs at MH2.

Canning Drift (ATE1) — Deposits described as clayey silt till were documented from
30.1 to 35.1 mbgs at WH-MH-OW1-09-AB.

Borehole records for WH-MH-OW1-09-AB indicate bedrock was encountered at a depth
of 35.1 mbgs. No further description of the bedrock was provided. WH-MH-OW1-09-A

is screened in bedrock from 41.45 to 44.5 mbgs. Production well MH1 is completed as

an open hole in "grey rock” from 37.2 to 44.3 mbgs.

3.0 2024 / 2025 Results

3.1 Precipitation and Temperature

Longer term precipitation trends can have an impact on water levels in the supply
aquifer. To assess the potential influence, monthly precipitation is plotted for
comparison to water levels and pumping and presented in Appendix C.

Since variations in precipitation totals can occur throughout the Region due to localized
events, monthly precipitation data from the GRCA and Environment Canada station
located closest to the production wells are used. The closest GRCA weather station
relative to the Maryhill Heights Well Field is the Laurel Dam station located 16.4 km to
the southwest. The closest Environment Canada station is Waterloo International Airport
(WIA) located about 8 km south from the well field. The locations of the meteorological
stations are shown on Figure 1. Annual precipitation data from the past 10 years for all
stations are compared with long term averages in Table D.1, Appendix D. Monthly
precipitation data for the past 10 years at Shades Mills Dam are shown on Figure D.1,
Appendix D. At the Laurel Dam station, the long-term average was calculated from when
measurements started until the end of 2025. The Region of Waterloo International
Airport (WIA) has “Climate Normals” calculated by Environment Canada for 1991 to
2020.

R.J. Burnside & Associates Limited HA0464020.2024
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Annual 2024 / 2025 precipitation data for the GRCA and Environment Canada
meteorological station closest to the Maryhill Well Field are presented in Table 4 below.
WIA was missing 6 days of data in 2024 and 6 days in 2025. As a result, the
precipitation totals may be under reported at this location.

Table 4: Summary of Precipitation Data

2024 2024 Long-Term 2025 2025
Station Precipitation | Deviation Average Precipitation | Deviation
(mm) (mm) (mm) (mm) (mm)
Region of 874 +23 8514 723 -128
Waterloo
International
Airport M
;?n':e('z) 907 31 938 ® 894 -44
Sources: Environment Canada (1), GRCA (2),
A 1991 to 2020 Normal B Average annual precipitation since monitoring began to the end of 2025

Water levels typically follow a seasonal trend with highest levels occurring in the spring
with the depth and water content of the snowpack having a significant influence on water
levels. Lowest levels occurring in July / August. Widespread synoptic rainfall events can
also result in Region-wide water level responses. Summer thunderstorms tend to be
short lived and occur over a smaller area resulting in short term, localized water level
rises not typically seen in the monitoring wells.

The 2024 total precipitation at Laurel Dam station was 907 mm, which is 31 mm below
the long-term average. The 2024 total precipitation at WIA station was 874 mm, which is
23 mm above the long-term average. The March 1 GRCA snow survey indicated a
snowpack across the Region that was low compared to normal.

In 2025, the total precipitation was 894 mm, which is 44 mm below the long-term
average. Similarly, the total precipitation at the WIA station was 128 mm below the
long-term average, indicating 2025 was a drier-than-average year. However, WIA was
missing 12 days of data in 2024 / 2025 and as a result, precipitation totals may be under
reported. The snow survey conducted by the GRCA on March 15, 2025, showed that
the stations in the Region had a high to very high measured snow water equivalent.

3.2 Monitoring Results

Hydrographs showing the results of water level monitoring over the past 10 years are
provided in Appendix C. The method used to collect the water levels (manual or
electronic) is indicated on the graphs in Appendix C.

R.J. Burnside & Associates Limited HA0464020.2024
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WH-MH-OW01-09-AB

Observation wells WH-MH-OWO01-09-AB are located approximately 410 m north of wells
MH1 and MH2. Monthly manual water levels were measured in the A and B screens.
The A screen is installed within the Guelph Formation and the B screen is installed in
AFD1. Water levels in both wells show seasonal trends consistent with other monitoring
wells in the Region with highest water levels occurring in the spring and lowest water
levels occurring in late summer. The seasonal variation in water levels was
approximately 1.1 min 2024 and 1.3 m 2025. Water levels during 2024 and 2025 were
within the historical range. The decrease in pumping in 2025 does not appear to have
measurably influenced groundwater levels.

4.0 Impact Assessment

4.1 Well Interference

PTTW Condition 5.1 states, "The Permit Holder shall immediately notify the local
District Office of any complaint arising from the taking of water authorized under this
Permit and shall report any action which has been taken or is proposed with regard to
such complaint. The Permit Holder shall immediately notify the local District Office if the
taking of water is observed to have any significant impact on the surrounding waters.
After hours, calls shall be directed to the Ministry's Spills Action Centre at
1-800-268-6060."

PTTW Condition 5.2 states, “For Groundwater Takings - if the taking of water is
observed to cause any negative impact to other water supplies obtained from any
adequate sources that were in use prior to initial issuance of a Permit for this water
taking, the Permit Holder shall take such action necessary to make available to those
affected, a supply of water equivalent in quantity and quality to their normal takings, or
shall compensate such persons for their reasonable costs of so doing, or shall reduce
the rate and amount of taking to prevent or alleviate the observed negative impact.
Pending permanent restoration of the affected supplies, the Permit Holder shall provide,
to those affected, temporary water supplies adequate to meet their normal requirements
or shall compensate such persons for their reasonable costs of doing so. If permanent
interference is caused by the water taking, the Permit Holder shall restore the water
supplies of those permanently affected.”

When a well interference complaint is received, the Region has a Well Interference
Policy in place. A copy of the policy is presented in Appendix F of the 2019 Biennial
Groundwater Monitoring Report — Multiple Well Fields (Burnside, 2020). There were no
well interference complaints related to pumping of MH3 (abandoned), MH4A and MH5
received in 2024 and 2025.

R.J. Burnside & Associates Limited HA0464020.2024
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There are no private serviced properties for water supply within 2 km of MH4A and MH5.
Registered groundwater takings within 2 km of the well field are identified in Figure 3 and
summarized in Table 5; PTTW 1746-BBWLJR applies to the Maryhill Heights wells
(MH4A and MH5).

Table 5: PTTWs (Groundwater) in Vicinity of Maryhill Well Field (MH1, MH2)

Distance
. . (km) from .
NP:;ngletr Permit Holder | Purpose M::rlgtae;s MH1 and E;:tlgy
MH2 Supply
Wells

1746- The Regional Municipal 2,232,000 840 May 1,

BBWLJR | Municipality of Water 2029
Waterloo Supply

4.2 Aquifer Impacts to Pumping and Precipitation

PTTW Condition 4.3 states: " The Permit Holder shall prepare and submit a report every
two years by June 30, that presents the results of the well field water level monitoring for
the two preceding calendar years, assesses changes in water levels in the supply
aquifer(s) in relation to precipitation and water taking from the aquifer(s)”.

Based on monitoring results, the water levels in the Guelph Formation do not respond to
pumping at wells MH1 and MH2. Water levels in the Guelph Formation followed
seasonal patterns with highest levels in the spring and declined during summer months.
Water levels are recorded monthly, and as a result, responses to individual precipitation
or storm events are not evident.

Based on monitoring results, the water levels in AFD1 did not show a response to
pumping. Water levels in the overburden followed seasonal patterns with highest levels
in the spring and declining levels during summer months.

5.0 Conclusions

Impacts from pumping the municipal wells at the Maryhill Well Field (MH1, MH2) were
evaluated through implementation of the Groundwater Monitoring Program. Based on
the information contained in the report, Burnside offers the following conclusions:

e The information presented in this report satisfies condition 4.3 of PTTW
2613-BBKR76;

e 2024 and 2025 pumping volumes were within the permitted range;

e There were no reported well interference complaints arising from water taking at the
Maryhill (MH1 and MH2) Well Field;

R.J. Burnside & Associates Limited HA0464020.2024
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o The Guelph formation and ADF1 did not respond to pumping at the production wells;
and

e Water levels in the Guelph Formation and AFD1 followed seasonal patterns.

R.J. Burnside & Associates Limited HA0464020.2024
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. ¥ >
- : Ministry of the Environment, Conservation and Parks
3)" Ontario

Ministére de ’Environnement, de la Protection de la nature et des Parcs

PERMIT TO TAKE WATER
Ground Water
NUMBER 2613-BBKR76

Pursuant to Section 34.1 of the Ontario Water Resources Act, R.S.O. 1990 this Permit To Take
Water is hereby issued to:

The Regional Municipality of Waterloo
150 Frederick St

Kitchener, Ontario

N2G 4J3

For the water Two Wells (MH1 and MH2)
taking from:

Located at: Lot 81, Concession German Company Tract, Geographic Township of Waterloo
Woolwich, Regional Municipality of Waterloo

For the purposes of this Permit, and the terms and conditions specified below, the following
definitions apply:

DEFINITIONS

(a) "Director" means any person appointed in writing as a Director pursuant to section 5 of the
OWRA for the purposes of section 34.1, OWRA.

(b) “Provincial Officer” means any person designated in writing by the Minister as a Provincial
Officer pursuant to section 5 of the OWRA.

(©) "Ministry" means Ontario Ministry of the Environment, Conservation and Parks.
(d) "District Office" means the Guelph District Office.

(e) "Permit" means this Permit to Take Water No. 2613-BBKR76 including its Schedules, if any,
issued in accordance with Section 34.1 of the OWRA.

® "Permit Holder" means The Regional Municipality of Waterloo.

(2) "OWRA " means the Ontario Water Resources Act, R.S.0. 1990, c. O. 40, as amended.

You are hereby notified that this Permit is issued subject to the terms and conditions outlined below :
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TERMS AND CONDITIONS

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

2.1

2.2

Compliance with Permit

Except where modified by this Permit, the water taking shall be in accordance with the
application for this Permit To Take Water, dated January 30, 2019 and signed by Richard
Wootton, and all Schedules included in this Permit.

The Permit Holder shall ensure that any person authorized by the Permit Holder to take water
under this Permit is provided with a copy of this Permit and shall take all reasonable measures
to ensure that any such person complies with the conditions of this Permit.

Any person authorized by the Permit Holder to take water under this Permit shall comply with
the conditions of this Permit.

This Permit is not transferable to another person.

This Permit provides the Permit Holder with permission to take water in accordance with the
conditions of this Permit, up to the date of the expiry of this Permit. This Permit does not
constitute a legal right, vested or otherwise, to a water allocation, and the issuance of this Permit
does not guarantee that, upon its expiry, it will be renewed.

The Permit Holder shall keep this Permit available at all times at or near the site of the taking,
and shall produce this Permit immediately for inspection by a Provincial Officer upon his or her
request.

The Permit Holder shall report any changes of address to the Director within thirty days of any
such change. The Permit Holder shall report any change of ownership of the property for which
this Permit is issued within thirty days of any such change. A change in ownership in the
property shall cause this Permit to be cancelled.

General Conditions and Interpretation

Inspections

The Permit Holder must forthwith, upon presentation of credentials, permit a Provincial Officer

to carry out any and all inspections authorized by the OWRA, the Environmental Protection Act ,
R.S.0. 1990, the Pesticides Act , R.S.0O. 1990, or the Safe Drinking Water Act, S. O. 2002.

Other Approvals
The issuance of, and compliance with this Permit, does not:

(a) relieve the Permit Holder or any other person from any obligation to comply with any other
applicable legal requirements, including the provisions of the Ontario Water Resources Act , and
the Environmental Protection Act , and any regulations made thereunder; or

(b) limit in any way any authority of the Ministry, a Director, or a Provincial Officer, including
the authority to require certain steps be taken or to require the Permit Holder to furnish any
further information related to this Permit.
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23 Information
The receipt of any information by the Ministry, the failure of the Ministry to take any action or
require any person to take any action in relation to the information, or the failure of a Provincial
Officer to prosecute any person in relation to the information, shall not be construed as:
(a) an approval, waiver or justification by the Ministry of any act or omission of any person that
contravenes this Permit or other legal requirement; or
(b) acceptance by the Ministry of the information's completeness or accuracy.
2.4 Rights of Action
The issuance of, and compliance with this Permit shall not be construed as precluding or
limiting any legal claims or rights of action that any person, including the Crown in right of
Ontario or any agency thereof, has or may have against the Permit Holder, its officers,
employees, agents, and contractors.
2.5 Severability
The requirements of this Permit are severable. If any requirements of this Permit, or the
application of any requirements of this Permit to any circumstance, is held invalid or
unenforceable, the application of such requirements to other circumstances and the remainder of
this Permit shall not be affected thereby.
2.6 Conlflicts
Where there is a conflict between a provision of any submitted document referred to in this
Permit, including its Schedules, and the conditions of this Permit, the conditions in this Permit
shall take precedence.
3. Water Takings Authorized by This Permit
3.1 Expiry
This Permit expires on April 30, 2029. No water shall be taken under authority of this Permit
after the expiry date.
3.2 Amounts of Taking Permitted
The Permit Holder shall only take water from the source, during the periods and at the rates and
amounts of taking specified in Table A. Water takings are authorized only for the purposes
specified in Table A.
Table A
Source Name| Source: Taking Taking Max. Max. Num. | Max. Taken [Max. Num. of  Zone/
| Description: Type: Specific Major Taken per |of Hrs Taken per Day Days Taken | Easting/
Purpose: Category: Minute per Day: (litres): per Year: | Northing:
(litres):
1 MH1 Well Municipal Water Supply 109 24 157,110 365 17
549457
Drilled 4820230
2 MH2 Well Municipal | Water Supply 109 24 157,110 365 17
549454
Drilled 4820234
Total 157,110
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3.3

4.1

4.2

4.3

5.1

52

Taking:

Not withstanding Table A, the Permit Holder shall not exceed the maximum rate and amount of
taking of 109 L/ min and 157,110 L/ day from any well or both wells.

Monitoring

Under section 9 of O. Reg. 387/04, and as authorized by subsection 34(6) of the Ontario Water
Resources Act , the Permit Holder shall, on each day water is taken under the authorization of
this Permit, record the date, the volume of water taken on that date and the rate at which it was
taken. The daily volume of water taken shall be measured by a flow meter or calculated in
accordance with the method described in the application for this Permit, or as otherwise
accepted by the Director. A separate record shall be maintained for each source. The Permit
Holder shall keep all records required by this condition current and available at or near the site
of the taking and shall produce the records for inspection by a Provincial Officer upon his or her
request. The Permit Holder, unless otherwise required by the Director, shall submit, on or
before March 31" in every year, the records required by this condition to the ministry’s Water
Taking Reporting System.

The Permit Holder shall measure and record water levels once a month in the following
monitoring well:

WH-MH-OWO01-09-A
WH-MH-OWO01-09-B

The Permit Holder shall prepare and submit an electronic copy of a report every two years by
June 30. The report shall present the results of the well field water level monitoring for the two
preceding calendar years, assess changes in water levels in the supply aquifer(s) in relation to
precipitation and water taking from the aquifer(s), and provide a summary for all interference
complaints received by the Permit Holder related to this permit and reported in the District
Office in accordance with Condition 5.1 and the manner in which the Permit Holder has dealt
with the complaint. Any application for an amendment or renewal shall be accompanied by the
most recent biennial report.

Impacts of the Water Taking

Notification

The Permit Holder shall immediately notify the local District Office of any complaint arising
from the taking of water authorized under this Permit and shall report any action which has been
taken or is proposed with regard to such complaint. The Permit Holder shall immediately notify
the local District Office if the taking of water is observed to have any significant impact on the
surrounding waters. After hours, calls shall be directed to the Ministry's Spills Action Centre at
1-800-268-6060.

For Groundwater Takings

If the taking of water is observed to cause any negative impact to other water supplies obtained
from any adequate sources that were in use prior to initial issuance of a Permit for this water
taking, the Permit Holder shall take such action necessary to make available to those affected, a
supply of water equivalent in quantity and quality to their normal takings, or shall compensate
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such persons for their reasonable costs of so doing, or shall reduce the rate and amount of taking
to prevent or alleviate the observed negative impact. Pending permanent restoration of the
affected supplies, the Permit Holder shall provide, to those affected, temporary water supplies
adequate to meet their normal requirements, or shall compensate such persons for their
reasonable costs of doing so.

If permanent interference is caused by the water taking, the Permit Holder shall restore the water
supplies of those permanently affected.

Director May Amend Permit

The Director may amend this Permit by letter requiring the Permit Holder to suspend or reduce
the taking to an amount or threshold specified by the Director in the letter. The suspension or
reduction in taking shall be effective immediately and may be revoked at any time upon
notification by the Director. This condition does not affect your right to appeal the suspension
or reduction in taking to the Environmental Review Tribunal under the Ontario Water
Resources Act , Section 100 (4).

The reasons for the imposition of these terms and conditions are as follows:

1.

Condition 1 is included to ensure that the conditions in this Permit are complied with and can be
enforced.

Condition 2 is included to clarify the legal interpretation of aspects of this Permit.

Conditions 3 through 6 are included to protect the quality of the natural environment so as to
safeguard the ecosystem and human health and foster efficient use and conservation of waters.
These conditions allow for the beneficial use of waters while ensuring the fair sharing,
conservation and sustainable use of the waters of Ontario. The conditions also specify the water
takings that are authorized by this Permit and the scope of this Permit.
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In accordance with Section 100 of the Ontario Water Resources Act, R.S.0. 1990, you may by written
Notice served upon me and the Environmental Review Tribunal within 15 days after receipt of this
Notice, require a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act, R.S.O.
1990, as amended, provides that the Notice requiring the hearing shall state:

1. The portions of the Permit or each term or condition in the Permit in respect of which the hearing is
required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

In addition to these legal requirements, the Notice should also include:

a. The name of the appellant;
b. The address of the appellant;
c. The Permit to Take Water number;
d. The date of the Permit to Take Water;
e. The name of the Director;
f. The municipality within which the works are located;
This notice must be served upon:
The Secretary The Director, Section 34.1,
Environmental Review Tribunal AND Ministry of the Environment, Conservation
655 Bay Street, 15th Floor and Parks
Toronto ON 12th Floor
M5G IES 119 King St W
Fax: (416) 326-5370 Hamilton ON L8P 4Y7

Email: ERTTribunalsecretary@ontario.ca Fax: (905) 521-7820

Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from
the Tribunal:

by Telephone at by Fax at by e-mail at
(416) 212-6349 (416) 326-5370 www.ert.gov.on.ca
Toll Free 1(866) 448-2248 Toll Free 1(844) 213-3474

This Permit cancels and replaces Permit Number 2876-837JDT, issued on 2010/03/24.

Dated at Hamilton this 2nd day of May, 2019.

B et

Belinda Koblik
Director, Section 34.1
Ontario Water Resources Act , R.S.0. 1990
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Schedule A

This Schedule “A” forms part of Permit To Take Water 2613-BBKR76, dated May 2, 2019.

Page 7 - NUMBER 2613-BBKR76



(% BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix B

Well Records

g xipuaddy



Depths
in Metres

0.0

0.48

2.3

3.3

27.4
28.1

28.4

28.8
34.4
37.2

44.3

Top of casing Q_El_'iwnted well cap

Electrical junction box

Ground level

Pitless adapter

Top of new liner

200mm (8”) steel well casing

Pitless adapter

3—32 mm (1 1/47) discharge piping

NEW #14—4 TWU power cable

100 mm (4”) 0.188” wall steel liner

Bottom PVC flush joint

19 mm (3/4”) PVC flush joint sounding tube

Top of pump

NEW 32 mm (1 1/4") poly column pipe

NEW Pump

Pump intake

¥OLOW dH Z

Make: Grundfos
Model: 25S20—11 stage
Serial #: B05010011-P11308

Bottom of motor
Bottom of original casing
Bottom of new liner

NEW Motor

Make: Franklin

Model: 2343359404

Power: 2 hp/ 575 v/ 3 ph
Serial #: 12H14—28-024240

4
|
|
|
I— 125 mm (5”) Open hole

Note: All existing unless noted otherwise

Bottom of well

MH1

N\ Lotowater

TECHNICAL SERVICES INC.

CLIENT

REGIONAL MUNICIPALITY OF WATERLOO

TIMLE

Maryhill Well 1 (MH1)

Pump end Liner Installation Drewing

PROJECT No. 006-282
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MH1

&)Ontario Ministry of Well Tag No. (Flace Sticker and/or Print Below) Well Record
4 the Environment Regulation 303 Ontario Water Resources Act
Measurements recorded in:  d'Metric | [] Imperial : A Q_E'#'%.! 7 Page | of =
Well Owner’s Information I A '

First Mame | Last Name (Q__r_gﬂt_z_a_lgl_gg) - E-mail Address [ Well Constructed
REGIONAL  MUNICIPAUTY  oF  WATER oo L rankeEDverionaiale oo by Well Owner
Malling Address (Street Number™Mame) || Municipality Province astal Code | Telephone MNo. fine. area code)

\So Feeper|ck '?.:TFFECE;T LUﬁLEf?.LD{:n | ONTARIC Nl 26/ WI1RIST) G5l IEIZID{=~|

Well Location Il :
Address of Well Location {Street Number/Mame) T:rumshlp Lot Concession
Sy Tsiey DRIVE | ook wien | B] GERMAN CoTRACT
County/District/Municipality CityTownVillage Prowincea Postal Code
MUNCIPALITY OF  WATERLED (bl Ontario | | | [ |||
LUTh Coordinates | Zone | Easting Marthing Municipal Plan and Sublot Mumber | Other
NAD |83 l‘flSlLFICiHlblﬂ U @i2le| 2oz

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back ams farm)

General Colour Most Cammon Malerial Other Materials ~ General Description Frm?lﬂpﬂ-l ["T-'ﬁ.:'
THIs welt s Known A MpsH{LL 4| C_ MH l\) St
A wEw Steel LINER WwAS TNSIAED T ADEPTH oFE 21\2m.
SEE PFITacHED | AS- BuwilT DRAWING P i
| orignnL wWeELL  PBcord . HThcED
R Annular Space : ¥ : Results of Well Yield Testing
Depth Set atfm) Type of Sealant Usad Valume Placed Aftar tast of well yield, water was: Drraw Down Recovery
_ From | Ere| (Material and Typa) (qmye) [] Clear and sand free Time W::%Lfml Time | Water Level
; ; | [ Othar, specify frmir) i) (i
=25 Hix ' . i =
31. 2 _aHiIxTroPe anEGuT N Anuilg 0. b3 Fmpeg dacaringed, gve raeon |2 2 | &
L EETweenN EkISTiNG (715 mm . : : ' ;
B WELL CAsy AN AND LB | Pump intake set at (md) 5 5
- Liner : s i 5 7
Method of Construction | ~ Well Use = EYINCRTD ls il 2GRN b
[l Cable Toal [ Diamcnd [ Pubilic [] Commercial 1 Mot used 1_00 ; d 4 4
[ Rotary {Conventional} [ Jetting [ pomestic B Municipal [ Dewatering | | Duratien of pumping
[ Rotary (Reversa) [ Briving Livestack [] Test Hota [ Menitoring || s+ & min s | Sl
[l Baring [ Digging Irrigaticn [] Cooling & Air Conditianing Final water level end ﬂfP“W'”@ﬂ_ﬁ 10 10
0 Air percussion [ Industrial - 4 as
[JOter. speaity | [{] Other, speciy = I fiowing give rate (Vmin / GPM) 15 15
Construction Record - Casing | Status of Well | PR 20
nide l:DgpaJan ch:d OR Material ol Depth (ma) e Water Supply Recommended pump dept@] | - . S
N i
) ,:m,m'e Fiaste, e G”@'ﬁ‘ From To E?ﬂﬁ?‘” Well > & .4 25 25
; 2 |ClRechergswer | |ficommended pump rate 30 30
.E_'D « B .LE:EL'__. G_L!'% Ear L]'% %5_'_ ] Dewatering Well -
\:0| steeL.  |OMP | 32 [27.g |D Osenatononder ||Wellproducion gmn/Gew || =
- i 50 50
2.5 | feny HiLe N A ng;’;ﬂ'mn} Disinfected?
[ Abandoned, ™ ves [0 60 [ 60
T T Gonstuction Recor<B6reen "I T | [ meomena, oo Map of Well Location
Outside Matarial Depth () Watar Quality Please pn:md& a mag !:almufulhm irefrections an the back. H
Dot | (Plastic, Galvanized, teel)|  SOtNo- | g 7o | [ Abandoned, other, M
i & : : ' gl ] Other. i
Water Details He e =
Water found al Depth [Kind af Water; I_IFrash [ |Untested Depth Diameter
i) DGas. [l Other, speity Ll L L ALOES
Water found at Bapth Kind of Water: _|F|‘$h |: L.Inte-5ted
(] DG&E [other, specify )
Water found at Dep-lh Kind of Water; |_|Frash [JUntested [ - el
{mAt) [ 1Gas| [ |Other, specify __ 1L
Woell Contractor and *all Technician Information
Business Mame of Well Contractor Wed Contracter's Lu‘.anua Mo.
LoTow pder. TEchmiea] SFERUICTS |3 |4 |2 |
Business Adﬂm%s {Sir-aa_! N_urnben'NameJ Municipality Commenis:
92  <LOTT  AENKUE PARIS
Provinge | Postal Code Bus|hess E-mail Address ' bl
i_:nl'l"i A N 2 L]z [ CFNIK.I*[EJLQ : HC-MRJE\'" Com, Well gwner's | Date Package Dellvered Ministry Use Only
E!us.TeIepMnaNu.ﬁrw.wﬁamdej Mame of Well Technician (Last Name, First Name) m;&m v L]y | | | ojo Awdit Mo.
1G22 0815 MOAKELL, CORY deheed Lo Z
Vel Technigan's Licence Mo | Signature of Technician EI"‘H}J’I‘EII‘ Contractor| Date S'memﬁﬂ D e Drate Work Complated l 3 8 1 2 8
B e 2o o] | alo|| BN [Zio)i |t o815 ||«.DCT 0 6 201
OSDBE (2007112) & Gusen's Priptr for Opiafie- 2007 Ministry's Copy
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_n | cLAy M e VERED 107! 11
... | DRALE | KoCK SeFr . - M3l
GREY | Roc¥ P HARD 1S |48
!. 'I - B e e et ...__._..-_—.-u-_..: [ —
N aECEIVER " 2
o— — L e e mL‘[liﬂm [
i gliae v :
WF‘W
WATER RECORD CasiNG & QPEN HUOLE RECORD ] z .,.'_'.",.". - |........ [ ..... =
ST trd [N el o IR R s el iy |
, 3.5] YL E R TRy =T ) .hl:l- ] " - | ‘ E‘": bt _l
ITRTUE T Sl 1 L ) EILL)
- I B4 el L LT b jﬂf o - I. ‘ﬂz 3‘1" D . I ‘ ‘5 PLUGKHING & SEALING RECORAD
"#s w A - . -'II- ey oo FiR L& Watady amy Gepg VB AE e
Wi vmanuH [FRITUT < ] ek = " - II-l:lllllI.Ii--
ORI o 6-‘% |!--- ik 1 “% il‘25 5
it ol MO i s
Ly Viun IhrmEmis ’ 5 1| : ....I'- ':I.I. ’ 1 ]"25[ Jq ? I | :
10 SREE | e e | KT N H
“:"""“‘” . ""'“"5‘-:,;5 EH;': TD T ."‘- _1 e LOCATION OF WELL
sane sl R ey i s brsat bl
5l 50 L P e ‘
MR ENEI | IS
! e ||.|l ey i R A T N ﬂ-
; s 11t M- LT ﬁ u Hnﬁ“‘\h‘.‘r\r
BLL P 8 8 e 180 e a4 --r:_-::--- i ';-_
E LR LUTU g L :::ﬂ_qﬁr |“""l'-"ll.'llﬂP';'l i js'ﬁ E n n b
2 “_J__ﬁc“ 0 ’E_l,/
S | end CRESSSEel e L e
OF w‘El.l. H ::::::':l'-“. e W u .
Skou o 4] "-1"1..;_ ' 471 Gl AL L’m “15 c
WATER B meisem b e saeny o
LIGE [ QECTTETE e £ tuou s sir L8 e ey
0 awsin e LL R sl
S W A REYRin: Boo
m;a:nn I T p——— s FT. SOWTw
DRILLING Ef:'r.::u:&:::m SR i s
wekwl 89 mlig ¢ ::'I. (. ’ I i -
s [MLAUGHLN wATER wews 3878 (120 | | 1 o~
L [aseaiin S
gl BRESLAW. | onT. §._-_____ b e o
- LT llil.llpl_f- _ Wa kil EgE o [} - X
o [T T R ] wl
W Ber _Q,_ “G.L =151 |2| -
L7 | T
CONTRACTOR'S EOPY

0CT 0 6 201



squinlan
Text Box
MH1


:?"""'/iff 712 1514091314 ‘lb{;;‘
R LA S oia310 T
i.ﬂl]_l_].ﬂi-.:

POREN
County or District .....H#h_rl;-_-; County . .. .. .. ..
Con.. German Co, Tract po Parts Bi &98

dew.

Owner. MARYHILL DEVELOPMENTS LTD...

The Ontarie Water lmumlﬁ 362947 ]
. WATER WELL RECOR

MH1

i..;--- -

é‘agPL

Waoso L wicH

.Townshig, Village, Town or Clty (Hahrlpp_ 'E'E:-E;E}‘
Date completed ... 2. .. .. November. (1968

[dar Ak gt

. Address C/O Mp,.Gus. Buder,.642 Edna. Steebdl

[rrink in bock letiers) Kitohener, Ont,
Casing and Screan Record Pumping Tent
[nside diameter of casing. . E « 171" Static level ... A T S AR
Total length of casing . 1QD' - Tes-pumping rate .. 30 . . . . s G.P.M
Type of screen Johnsnn Stalnless Steal B"x?' Pumping bovel 307 i
Length of screen 7.06. with 7x3' top_extenslorDuraion of test pumping . . 12 hESw .o
Depeh to wop of screen . ... 97! e Water clear or elaudy at end of tess clear .
Diameter of finished hole SeTeen ext. §,375% Recommended pumping cate : 30 .. GPA
with pump setting af J99  feet below ground surfas
Well Leg Water Record
Depthis) at | Kind of water
me T- Id’l'l ris .
o Orverburden and Bedrock Record ft. I wh ““:‘z {a} tl:::lr;.h:llr
Clay & boulders Q il —
Clay f 25
Gravel 25 a0
Clay, sand & gravel| 50 57
Clay 57 72
Gravel 12 75
Clay i an
Sandy clay B0 a1
Clay 83 af .
Gravel & sand 98 105 98 - 10§ Frach

For what purpose(s) i the water ta be used?.. 1.
S e CODOUTY BV 50 pp:l.;.r
Ts well on upn.nd in \ri.llqr. ar on hilkide? . .. uplu:ul.

Address.. F.ﬂ. nnx 1114 2210 = KIng. .8t Eyy-
Kltehener, Ont,. ...

Licence Number..j..lzﬁq ...................................................................
Mame of Driller or Borer..... V1€ Fildgeon i
Address . #1. Gacul:l,m Hatel,. lﬂ.tcrmnu nnt
Date.., H_?_Tra ,19 BB e

el E N CE LD D St

[Signaturs of Licensed ling or Baring Cuunctar}

Fore 1
OWRC COpY

0CT 06 2011

Lacation of Wall

In diagram below thdw distances of well from

road and lot line. Indicate north by arow.

wl.\'r{ﬁ
%
A
.""
e y !.__?:_)
: o i. _,} .\~_|
Ao e s
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Depths
in_rnetres

[
=

Top of casing

2.B5 Pitless adapter

.93 Ground level CFETET Ty

16.2 Low water shut off probe

16.66 Top of K—packer

18.3 Top of pump, Sottom of flush joint

18.581 Top of Screen

18.6 Pump intake

18.29 Bottom of motor

19.9  Total depth

MH2
Well cap

Electrical junction baox

50 mm (2") pitless adapter

200 mm (8" stesl well casing

MEW #12 TWU power cable

NEW 50 mm (2") 304 stainless steel
column pipe

19 mm (3/4") Flush joint water lsvel tube

NEW Pump

Manufacturer: Grundfos

Model: 25515 — 9 stoge
Serial #:; AS01000%F116340008

NEW Motor

Manufacturer: Grundfos
Model: MS402 — 79392006
Power: (ZHP/575V/3ph)
Serigl #: PC P2 1851

200 mm (8") Screen
55 wire wrap telescopic screen

NN\ Lotowater

TECHNICAL SERVICES INC.,

Regional Municipality of Waterloo

Maryhill Well MHZ2
Pump Installation Drawing

PROJECT Mo, 00B—391 G “Lotowater Projectsh006 Region of Waterloo™ 3391 Maryhill Well MH2MFump Install.dwg _
= FIGURE
DREAWN | EH | 2017 /04 /04 REMSION No. 2017 /05 /11 SCALE N.T.S. ']

CHE CKEL
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Minijstry
of the
Environment

Ontario

v. PRINT ONLY {N SPACES PROVIDED
2. CHECK B CORRECT BOX WHERE APPLICABLE

The Ontario Wa’er Resources Act

WATER WELL RECORD
(Y 6505181

lesiaag 1667,

MH2
2079

) L)

COUNTY OR DISTRICY

WATERLDO

TOWNSHIP, BOROUGH. CITY, YOW(. VILLAGS
Ay HiLe

Geemad O.

CON.. BLOCK, TRACT, SURVEY, ETC.

TN

Lot 2527

08l

OWHNER (SURNAME FIRST)

: Mmlfev@n-u-ﬂ(-o( wareRLoo

28-47 ADDRESS

MaARS LAND Ce T a&

TWARTERA00

DATE COMPLETED l

DAY ‘8

'48-59

w B

xom: 3 SASIN COPE " " w
e U2 549459 Fdzodeo gg&@m |22 1O S P
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS) ‘
MOST DEPTH - FEET ‘
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION pryen =
T
Cloy B weul\dexs = 8
oy g ZS
Gesua\ 2SS | So
oy S & (scaval Se | s7

s7

s”i:é.jw

x

L&%'\'a\’.m S Recovd No 6524947

(2] Ly bbbl Ly

D 0008 053 | ezd 03 || bosd ]|\ | eosd d28l0 baed 12800 ) Lot lilil L
NN TN

v -
SIZEiS) OF OPENING 31.33 |DIAMETER LENGTH 39 40
a WATER RECORD 51) CASING & OPEN HOLE RECORD 2 |isor el
[41] S i 80479
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET W 6 hes Os‘ FEEY
AT - FEET DIAM MATERIAL THICKNESS FROM Yo o MATERIAL AND TYPE DEPTH TO TOP 128 P
0-13 e INCHES INCHES o OF SCREE
: 1 [0 FRESH 3 [] SULPHUR (7
2 [} SALTY 4 [] MINERAL to-n s B steel " . 1ae Qoo FEET
08 2 [0 GALVANIZED I} aob’q
®*| 1O sresw s gsuienus } 0 concrere [e1] PLUGGING & SEALING RECORD
2 ] SALYY 4 [] MINERAL 4 ] OPEN HOLE
V7.8 1 3 sTEEL 19| 20-23 OEPTH SET AT - FEET MATERIAL AND T (CEMENT GROUT.
20-23 24 L —— YPE
' [ FRESH 3 [J SULPHUR 2 0 GALVANIZED FROM 70 LEAD PACKER, ETC.)
2 [ SALTY &[] MINERAL 3 O cONCRETE o -
25-28 1 (1 FRESH 3 [ SULPHUR 29 4 [J OPEN HOLE
2 [] SALTY 4 [] MINERAL 24-280y O sTEEL 2 27-30 w2 2225
sako 2 [1 GALVANIZED
39-331 | O FRESH 3 [J SULPHUR 3 0 concreTe “26-29 30-33 |80
2 [J SALTY & [J MINERAL 4 ] OPEN HOLE
UMPING TEST METHOD 10 | PUMPING RATE 114 | DURATION OF PUMPING
71 LOCATION OF WELL
1516 17-18
- ! D PUMP z E BAILER Oaaz GPM HOURS MINS
STATIC water Levee 128 T O rompinG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING H ROW.
- LEVEL N or : O Recoveny LOT LINE.  INDICATE NORTH BY ARROW N
17} ?‘? JO-II 22-28 15 MINUTES 30 MINUTES 45 MINUTES €0 MINUTES .
I'A_.l I 18-28 29-31 32-34 35-37 Y
o o‘o FEET FEET FEET FEET FEET FEET| ~ \ %
z IF FLOWING, 38-41 § PUMP INTAKE SET AT WATER AT END OF TEST 42 "&
= | cive Rate i H
& H k]
s - seer] t O cLEAR 2 OJ ciovoy A\VV
: RECOMMENDED PUMP TYPE RECOMMENDED I 43-4% |RECOMMENDED 48-29 5, ‘A ﬁ@*
m PUMP PUMPING '.
O ssartow O opeep SETTING 0 FEET | RATE GPM H
50.83 L ey
. \/ |Vvﬁ B ; V//
73 J m i
FINAL t WATER SUPPLY s [ ABANDONED, INSUFFICIENT SUPPLY < o m
2 1 OBSERVATION WELL s C] ABANDONED. POOR QUALITY Li \ i : Jrku
STATUS s [0 TEST HOLE 7 [J UNFINISHED © jat’ i‘("f C] fh
OF WELL 4+ O RECHARGE WELL \
3 P F.“‘ t
L) -
%! | O oomesmc s [J_COMMERCIAL O 01 ' % \.)C“
+ O stock . {:umcmu. VR W x-o
WATER 3. ] 1RRIGATION r O PuBLIC SUPPLY e [} vf\
USE 4 [0 INDUSTRIAL 8 [J COOLING OR AR CONDITIONING
0O orxer s [0 wNOT USED
\vx
57
) Jcnu TooL s O BORING ?51
METHOD 2 [J ROTARY (CONVENTIONAL) 7 [0 obiamMoND ;’s ?1
OF ' $ O ROTARY (REVERSE) a O JerTiING 5
DRILLING 4 [1 ROTARY (AIR) s [J orivinG
8 O AIR PERCUSSION ORILLERS REMARKS:
-
NAME OF WELL CONTRACTOR LICENCE NUMBER DATA 58 | cowrmacion ss-52 ancGn m‘f. »
N sowacs
Kead ¥eeR . 3/35% | 3133
ADDRESS DATE OF INSPECTION IRSPECTOR
ADEN o:\) TARO

NAME OF DRILLER OR BORER

LICENCE NUMBER

CONTRACTOR

SIGNATURE OF CONTRACTOR..

SUBMISSION DATE '

OFFICE USE ONLY

DAY no. YR

RARKS: )
~/‘v‘7,¢ocn:<g o

CSS.S8

MINISTRY OF THE ENVIRONMENT COPY

FORM NO. 0506—4—77 FORM 7




WH-MH-OW01-09-(A-B)

PROJECT: 08-1112-0150 BOREHOLE LOG OF: WH'MH'OW01AB'09 SHEET 1 OF 3

LOCATION: N 4820625.0 ;E 549575.0 DRILLING DATE: October 9-20, 2009 DATUM: NAD83
DRILL RIG: PQ Coring
DRILLING CONTRACTOR: Procore Drilling

O]

é * 9 w GEOPHYSICAL RECORD PIEZOMETER

oy O |Eev. | 8 OR

T E DESCRIPTION 6 DEPTH s} STANDPIPE

ks 2 ™ 8 GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

u = e}

e ” 25 50 75 100 10 20 30 40

1 1 1 1 1 1 1 1
GROUND SURFACE 330.94 B A
[ °[TopsoL 0.00
B Brown, coarse SAND and GRAVEL with 028
B cobbles
— 2
i @
- =
n <
— 4
[ "| 32544
B Hard, brown, SILTY CLAY, trace gravel 5.50 V4
| 6 15/11/2009
- 25.07
— 8
i @
- =
- <
-— 10 Bentonite Grout Bentonite Grout
- \VA
- 10/11/2009
- 1320.49
i (SA1 11-12.5m)
— 12
- 318.44
[ Hard, grey, SILT, trace gravel, trace clay (TILL) 12.50
— 14
i O
B =
<
— 16
— 18
B 312.14
B Loose, coarse to medium SAND, trace silt, 18.80
- trace gravel 19.05 3
B Black/grey, coarse GRAVEL, trace coarse &
| sand, trace silt 30.98
L e (8.8, Bt L I P —_ra ]
CONTINUED NEXT PAGE

MIS-HYD 009 08-1112-0150.GPJ GAL-MISS.GDT 2/7/11 RJ

DEPTH SCALE éé §G01d.er LOGGED: BH

1:100 Associates CHECKED: DN
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MIS-HYD 009 08-1112-0150.GPJ GAL-MISS.GDT 2/7/11 RJ

PROJECT: 08-1112-0150

LOCATION: N 4820625.0 ;E 549575.0

BOREHOLE LOG OF: WH-MH-OW01AB-09

DRILLING DATE: October 9-20, 2009
DRILL RIG: PQ Coring

DRILLING CONTRACTOR: Procore Drilling

SHEET 2 OF 3

DATUM: NAD83

38

40

Refer to Record of Drillhole Log
WH-MH-OWO01AB-09 for details

CONTINUED NEXT PAGE

NN R

O]
; ® 9 w GEOPHYSICAL RECORD PIEZOMETER
Fu O |ELEv. [ § OR
T E DESCRIPTION 6 DEPTH s} STANDPIPE
E = g ™ ! GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

> el
e L 25 50 75 100 10 20 30 40
1 1 1 1 1 1 1 1

|, |- conTinuED FrROM PREVIOUS PAGE - B A

L Compact, GRAVEL and medium to coarse 19.96

- brown SAND, trace silt 2022

B Compact, grey/brown, medium to fine SAND, 310.11

R trace silt, tracegravel _ 20.83

B Loose, grey, medium to coarse SAND, trace

B silt 30930

- Grey brown, GRAVEL and BOULDERS 21.64

— 22

- Bentonite Grout

[ 307.24

[ 2 Loose, brown, coarse to medium SAND : 355

B Blue grey to black, GRAVEL, trace cobbles é ’

- and boulders E

: E é Hole Plug

B <

— 26 é

— 28 E

: é Bentonite Grout

5 300.84

B Compact, grey, SILT, trace gravel, trace 30.10

B coarse sand

— 32

:

- <

— 34

- 295.81

B BEDROCK 35.13

DEPTH SCALE

1:

100

LOGGED: BH
CHECKED: DN




PROJECT: 08-1112-0150 BOREHOLE LOG OF: WH'MH'OW01AB'09 SHEET 3 OF 3

LOCATION: N 4820625.0 ;E 549575.0 DRILLING DATE: October 9-20, 2009 DATUM: NAD83
DRILL RIG: PQ Coring
DRILLING CONTRACTOR: Procore Drilling

DEPTH SCALE

GEOPHYSICAL RECORD PIEZOMETER
OR
STANDPIPE
GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

ELEV.

DEPTH
(m)

DESCRIPTION

METRES
SYMBOLIC LOG
OGS CODE

25 50 75 100 10 20 30 40
1 1 1 1 1 1 1 1

- CONTINUED FROM PREVIOUS PAGE - B A

BEDROCK

Refer to Record of Drillhole Log
WH-MH-OWO01AB-09 for details

21 |23 sand

289.49

42

Screen

44

W

286.44
44.50

286.44

46

48

50

52

54

56

58

60

MIS-HYD 009 08-1112-0150.GPJ GAL-MISS.GDT 2/7/11 RJ

Associates CHECKED: DN

DEPTH SCALE éé TEGOld.er LOGGED: BH

1:100 J.




PROJECT: 08-1112-0150 RECORD OF BOREHOLE: WH'MH'OW01AB'09 SHEET 1 OF 1

LOCATION: N 4820625.0 ;E 549575.0 DRILLING DATE: October 9-20, 2009 DATUM: NAD83
DRILL RIG: PQ Coring
DRILLING CONTRACTOR: Procore Drilling

INCLINATION: -90° AZIMUTH: -

DEPTH SCALE

JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided X -
SHR- Shear CO- Contact UN- Undulating  SM- Smooth o addlond) ot
VN -Vein OR- Orthogonal ST - Stepped Ro - Rough of abbreviations &
CJ - Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break symbols.

RECOVERY FRACT. DISCONTINUITY DATA HYDRAULIC [Diametral
o T s | R0 [NDEX SFeT ONDUCTIVITYPoint LoadRryc|
o PER | g Angle | CORE K, cm/sec Index [.q

CORE % | CORE % TYPE AND SURFACE
03m | oo| A | Tpescriemon || 555 | (P pve
S2e=2

COLOUR
% RETURN

ELEV.
DEPTH
(m)

DESCRIPTION

METRES
RUN No.
PENETRATION RATE
min/(m)

DRILLING RECORD
SYMBOLIC LOG

FLUSH

o000 | 9cog cwo

2990 =3
IBIR| IBIR | B3IR | weeR | 0! N o

@
>

BEDROCK SURFACE 295.81

Blue grey to light grey, DOLOSTONE, 35.13
fine grained, porous, small vugs

FRWR
VF,SM
[~ VF.SM
\ﬁgm Bentonite Grout

~BWR

25

36

- thin shale layer at 36.07 m i

ANNNNANNNNNN
ANNNNNNNNNNN

FRUER -

27 ER,SM

[™~FRUER

38 Hole Plug

BW,R
[~—FRST,UE
- porosity increased at 38.48-38.73 m

BWR

28 R>Bsm

- porous, calcite filled vugs

40
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TABLE C-1
WELL FIELD WATER PRODUCTION SUMMARY
REGION OF WATERLOO - 2025 GROUNDWATER MONITORING REPORT

BURNSIDE

Region of Waterloo
Major Permit to Take Water Details 2021 Production Summary 2022 Production Summary 2023 Production Summary 2024 Production Summary 2025 Production Summary
Well Field or Production MOE Permitted Permitted | Total Production| Average | Average [Total Production Average Average |Total Production| Average | Average [Total Production Average | Average |Total Production| Average Average
Minor Well Permit Capacity Rate Well Volume Daily Rate Rate Well Volume | Daily Rate Rate Well Volume Daily Rate Rate Well Volume | Daily Rate Rate Well Volume Daily Rate Rate
Supply Name Number’ (total m? fyear)* (L/s)* | (total m?/year) = (m?/day) (L/s) | (total m®/year) (m*/day) (L/s) (total m*/year) | (m?/day) (L/s) (total m*fyear) | (m*/day) (L/s) (total m*® fyear) | (m?/day) (L/s)
Maryhill Minor MH1 2613-BBKR76 Combined rate for PTTW 2613-BBKR76 11,092 30 0.4 1,004 3 0.0 0 0 0.0 0 0 0.0 17 0 0
MH2 2613-BBKR76 57,345 1.8 8,624 24 0.3 19,697 54 0.6 16,697 46 0.5 10,905 30 0.3 111 0 0.0
Well Field Total 57,345 1.8 19,716 54 0.6 20,701 57 0.7 16,697 46 0.5 10,905 30 0.3 128 0 0.0
*Maximum rate and amount of taking shall not exceed 109
L/min and 157,110 L‘/day respectively, for the well‘field
Notes:

- = no applicable data

n/a = data not available
* = rates and volumes based on permitted L/day
' = Current Permit

BURNSIDE
Prepared by: SQ/LH
Date: 5/5/2026

File: 0464020_2025 MARYHILL Report - Well Field Water Production Summary\Table C-1
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
MARYHILL

200

Actual versus Mean Monthly Precipitation
Weather Station - Region of Waterloo International Airport

175 1
150
125
100

75

50

Precipitation (mml/year)

25

Jan-16

Jan-17

Jan-18

Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24

 Mean Monthly Precipitation Normals 1981-2010 ® Monthly Precipitation

Jan-25

4,000

Monthly Total Pumped Volumes
MARYHILL WELL FIELD

3,500 A
3,000 A

2,500 A

2,000 A

1,500

Pumping Volumes (m3)

1,000

500

Jan-16

Jan-17

Jan-18

Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24
Date

= MH1 uMH2

Jan-25

Current Measure Method
(E) - Electronic Datalogger
(M) - Manual

330

MARYHILL WELL FIELD

=@ \WH-MH-OWO01-09-A (M) =@ \WH-MH-OW01-09-B (M)

329

328

327
326

325

324

323

322

Water Level Elevation (mASL)

321

320

Jan-16

Dec-16

Jan-18

Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24
Date

Jan-25 Jan-26

File: 0464020_2025 MARYHILL APPC GRAPHS
Printed On: 5/5/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



(% BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix D

Precipitation Data

a xipuaddy



Table D-1
Precipitation Variation from Average
Region of Waterloo - 2025 Groundwater Monitoring Report

Kitchener/Waterloo Weather Station University of Waterloo Station
Established 1966 Established 1988
Annual 30-yr NORMAL Annual Average
Precipitation Precipitation | Difference Precipitation Precipitation | Difference
Year (mm) 1981-2010 (mm) (mm) Year (mm) 1998-2024 (mm) (mm)
2016 748 851 -103 2016 891 871 20
2017 818 851 -33 2017 989 871 118
2018 749 851 -102 2018 950 871 79
2019 695 851 -156 2019 923 871 52
2020 689 851 -162 2020 953 871 82
2021 772 851 -79 2021 1022 871 151
2022 438 851 -413 2022 578 871 -293
2023 813 851 -38 2023 959 871 88
2024 874 851 23 2024 763 871 -108
2025 723 851 -128 2025 943 871 72
Shand Dam Conestogo Dam
Established 1939 Established 1961
Annual Average Annual Average
Precipitation Precipitation | Difference Precipitation Precipitation | Difference
Year (mm) 1940-2025 (mm) (mm) Year (mm) 1961-2025 (mm) (mm)
2016 976 926 50 2016 983 990 -7
2017 1093 926 167 2017 1210 990 220
2018 849 926 -77 2018 962 990 -28
2019 1081 926 155 2019 992 990 2
2020 1017 926 91 2020 1021 990 31
2021 876 926 -50 2021 975 990 -15
2022 798 926 -128 2022 907 990 -83
2023 1015 926 89 2023 1053 990 63
2024 994 926 68 2024 972 990 -18
2025 995 926 69 2025 1025 990 35
Woolwich Dam Shade's Mills Dam
Established 1960 Established 1960
Annual Average Annual Average
Precipitation Precipitation | Difference Precipitation Precipitation | Difference
Year (mm) 1960-2025 (mm) (mm) Year (mm) 1960-2025 (mm) (mm)
2016 844 835 9 2016 934 909 24
2017 986 835 151 2017 1092 909 183
2018 869 835 34 2018 1042 909 133
2019 824 835 -11 2019 1059 909 150
2020 862 835 27 2020 848 909 -62
2021 649 835 -186 2021 1020 909 111
2022 668 835 -167 2022 682 909 -227
2023 859 835 24 2023 982 909 73
2024 793 835 -42 2024 976 909 67
2025 732 835 -103 2025 895 909 -14
Laurel Dam Roseville Weather Station
Established 1960 Established 1972
Annual Average Annual 30-yr NORMAL
Precipitation Precipitation | Difference Precipitation Precipitation | Difference
Year (mm) 1960-2025 (mm) (mm) Year (mm) 1981-2010 (mm) (mm)
2016 985 938 47 2016 899 919 -20
2017 1062 938 124 2017 882 919 -37
2018 1071 938 133 2018 905 919 -14
2019 940 938 2 2019 957 919 38
2020 938 938 0 2020 817 919 -102
2021 1027 938 89 2021 832 919 -87
2022 689 938 -249 2022 637 919 -282
2023 921 938 -17 2023 945 919 26
2024 907 938 -31 2024 856 919 -63
2025 894 938 -44 2025 786 919 -133
NOTES:

WIA station data is not subject to review by the National Climate Archives, therefore, undergoes very limited quality checking.
GRCA Dam stations data is not reviewed extensively and undergoes limited quality checking.

(Y BURNSIDE

Prepared By: SQ

Printed On: 6/24/2026
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Region of Waterloo — 2025 Groundwater Monitoring Report

Figure D.1
Waterloo International Airport
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REGION OF WATERLOO 1
2025 Groundwater Level Monitoring Program Report — APPENDIX E

GROUNDWATER LEVEL MONITORING PROGRAM PROCEDURES
E.A Overview

The Region of Waterloo (Region) collects water level measurements at specific
monitoring wells to ensure sustainable long-term water supply and to meet monitoring
and reporting requirements for the Region’s water-taking permits. The goal of the
program is to manage and protect the Region’s groundwater supply and to assess the
potential impact of municipal pumping on the groundwater and surface water resources
in the Region. The ongoing collection and assessment of groundwater level data is
integral to assess any changes to the water resources that may occur due to pumping.

E.1.1 Production Well Pumping and Water Levels
In 2023 the Region managed approximately 132 production wells with status defined as:

e Commissioned — Active wells
e New Not-Commissioned — Well are inactive or locked out until future demand or
repairs/maintenance of other wells requires activating them

The well fields are referred to as Urban (Kitchener, Waterloo, and Cambridge) and Rural
(North Dumfries, Woolwich, Wilmot, and Wellesley). Well fields in Kitchener, Waterloo,
and Cambridge are referred to as the Integrated Urban System (IUS).

The Region's active production wells are monitored through the Region’s SCADA
(Supervisory Control and Data Acquisition) system, which reads and records the volume
pumped on a daily basis. A few wells do not have their own meter but are combined
with other nearby well(s) in the well field and the combined flow is divided into a record
for each source. Water level measurements are obtained from the production wells
where required. All manual measurements are obtained using either an air line or a
water level tape.

R.J. Burnside & Associates Limited HA0464020.2024
HA0464020 2025 GLMP Report - Appendix E - Monitoring Program Overview.docx
2/13/2026 10:38 AM



REGION OF WATERLOO 2
2025 Groundwater Level Monitoring Program Report — APPENDIX E

E.1.2 Monitoring Wells and Surface Water levels

Water levels are measured at monitoring wells and at some surface water features. The
objective of this monitoring is to collect data to ensure that the Region's water taking has
minimal impact on the environment and on private water takers.

Water levels in the Region's monitoring wells are measured either electronically or
manually. Most of the wells that are monitored electronically use datalogger equipment
manufactured by /n-Situ Inc.® LevelTROLLs® and RuggedTROLLs®; as well as, by Van
Essen Instruments (formerly Schlumberger Water Services) Mini-Divers®, Micro-Divers®,
and TD-Divers®; or by Solinst® Leveloggers®. The datalogger pressure sensor models
used may be either vented (gauged) or non-vented (absolute) for In-Situ Inc.®; whereas,
for Van Essen Instruments and for Solinst,® non-vented (absolute) models are used.
Barometric dataloggers by each manufacturer suspended in select well locations are
also used with the non-vented (absolute) models to provide the required barometric
pressure compensation necessary in producing the water level data. Manual monitoring
is done using a Solinst® and/or Heron Instruments Inc. electronic water level meter with
both visual and audio indicators.

The electronically monitored wells are typically measured every hour, with increased
frequency as required. At the hourly frequency, the following trends can be
distinguished in an individual monitoring well:

e Seasonal climate trends;

e Water level changes in the aquifer that is being pumped;

e Water level changes in aquifers connected to the pumped aquifer; and

e Individual precipitation events in unconfined aquifers.

The manually monitored wells are measured once per month. At this frequency only the
first three responses listed above can be distinguished.

E.1.3 Climatological Data

To evaluate the reaction of water levels to changes in climatic conditions, precipitation
data are monitored at various locations throughout the Region. Within the Region of
Waterloo, climate data is collected by Environment Canada at the Region of Waterloo
International Airport (WIA) and the Roseville weather station, by the Grand River
Conservation Authority (GRCA) at various Dam locations and by the University of
Waterloo at a weather station located on the north campus.

R.J. Burnside & Associates Limited HA0464020.2024
HA0464020 2025 GLMP Report - Appendix E - Monitoring Program Overview.docx
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REGION OF WATERLOO 3
2025 Groundwater Level Monitoring Program Report — APPENDIX E

E.2 Groundwater Level Collection Protocols
E.2.1 Groundwater Level Monitoring Network Summary Well Checklist

A well checklist and data entry spreadsheet are prepared of all the measuring points
where water levels will be collected on a monthly basis. The checklist and spreadsheet
are organized by well field so wells in close proximity are grouped together and indicates
whether locations are measured with electronic dataloggers or manual measurements
only. Once a well is visited, data is entered in the spreadsheet and the well is checked
off the list; thus, the checklist and spreadsheet provides an obvious indication that work
is unfinished if a location is unchecked and has no data.

E.2.2 Well Inspection

Upon visiting a well for the first time, the well/casing/equipment details are noted, photos
taken, and GPS coordinates are recorded in a field book and/or in the monthly data entry
spreadsheet. Well/casing/equipment details includes: location, access, condition,
materials, diameters, casing security, surface seal condition, requiring repair or not,
well/casing stickup measurements from ground level, well total depth, and the type of
datalogger and/or sampling equipment installed. Any notable deficiencies, concerns,
problems, or changes in the well condition are recorded in a field book and/or in the
monthly data entry spreadsheet, as well as, photos are taken. Also, any observed
activities taking place around or near the well that are worth noting are recorded in a
field book and/or in the monthly data entry spreadsheet.

E.2.3 Monitoring Well Manual Water Level Measurement Procedure

e Unlock well casing and open well casing lid.

e Remove well cap (if present).

e Use an Electronic Water Level meter and lower the probe down the well until the
meter beeps to indicate the probe has encountered water.

e The probe is raised up until the beep of the meter stops, indicating the probe is now
above the water.

e Then the probe is slowly lowered down until the probe just contacts the water level
surface causing the meter to beep.

e At this point the depth (in meters) is read off the water level meter tape from the
measuring point of the well (in most cases is the top of the casing or pipe) and this
provides the water level depth below the measuring point.

e The date, time, and water level depth measured is recorded in a field book and/or in
the monthly data entry spreadsheet.

e This procedure is repeated for each of the well screens inside the well casing.

R.J. Burnside & Associates Limited HA0464020.2024
HA0464020 2025 GLMP Report - Appendix E - Monitoring Program Overview.docx
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REGION OF WATERLOO 4
2025 Groundwater Level Monitoring Program Report — APPENDIX E

o Replace well caps.
¢ Close well casing lid and lock well casing.

E.2.4 Downloading of Water Levels from Electronic Dataloggers Procedure

For Non-Vented (Absolute) Datalogger Models:
In-Situ Inc.® LevelTROLLs® and RuggedTROLLs®, Van Essen Instruments Divers®, and
Solinst® Leveloggers®

e Prior to downloading data from the datalogger, a manual water level is measured in
each well screen containing a datalogger.

e The datalogger is pulled out of the well, unthreaded from the cap that is attached to a
wire cable and connected to (or placed in) the corresponding datalogger
communication device. The communication device is connected to a laptop/tablet PC
or a RuggedReader® Handheld PC and the associated datalogger software is
started.

o Water level data stored in the datalogger is subsequently downloaded and viewed
using the datalogger software and saved on the hard drive/memory.

¢ Note: downloading data from the datalogger does not automatically stop the
datalogger from recording.

e The status of the datalogger is viewed and checked for correct operation and to
confirm that the datalogger is hanging in the well water within its operating range.

e Select datalogger details such as the battery level and free/used memory are
recorded in a field book and/or in the monthly data entry spreadsheet.

e |If the datalogger does not require restarting to free up memory or to change the
sample rate, then the datalogger is removed from the communication device and is
threaded back onto its cap and lowered back down the well on the wire cable.

e |If the datalogger does require restarting to free up memory or to change the sample
rate, then the datalogger is stopped, reprogrammed, and restarted using the
datalogger software and, as a result, erases the previous data stored in memory on
the datalogger.

e This procedure is repeated for each datalogger within each of the well screens inside
the well casing.

e After all the non-vented (absolute) dataloggers have been downloaded then the
Barometric dataloggers are downloaded following the same procedure as above.

R.J. Burnside & Associates Limited HA0464020.2024
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REGION OF WATERLOO 5
2025 Groundwater Level Monitoring Program Report — APPENDIX E

For Vented (Gauged) Datalogger Models:
In-Situ Inc.® LevelTROLLs®

e Prior to downloading data from the datalogger, a manual water level is measured in
each well screen containing a datalogger.

e The desiccant tube is unconnected from the datalogger cable.

e The datalogger cable is connected to a communication cable device that is
connected to a laptop/tablet PC or a RuggedReader® Handheld PC and the
datalogger software is started.

o Water level data stored in the datalogger is subsequently downloaded and viewed
using the datalogger software and saved on the hard drive/memory.

¢ Note: downloading data from the datalogger does not automatically stop the
datalogger from recording.

e The status of the datalogger is viewed and checked for correct operation and to
confirm that the datalogger is hanging in the well water within its operating range.

e Select datalogger details such as the battery level, free/used memory, and desiccant
condition (colour) are recorded in a field book and/or in the monthly data entry
spreadsheet.

e The desiccant tube condition is checked and replaced if necessary.

e If the datalogger does not require restarting to free up memory or to change the
sample rate, then the communication cable device is disconnected from the
datalogger cable and the desiccant tube is reconnected.

e |If the datalogger does require restarting to free up memory or to change the sample
rate, then the datalogger is stopped, reprogrammed, and restarted using the
datalogger software and, as a result, erases the previous data stored in memory on
the datalogger.

e This procedure is repeated for each datalogger within each of the well screens inside
the well casing.

E.2.5 Data Entry and Processing into the Burnside MS ACCESS/SQL® Database

o Allfield data collected (i.e. date, time, manual water level depth measured,
comments) and recorded for each well screen and datalogger in a field book is
entered into the monthly data entry spreadsheet, unless already entered in the field
using a laptop/tablet PC.

e The monthly data entry spreadsheet is checked and reviewed prior to importing the
data into a database table using Burnside Water Level Data Tools software. Manual
water level depth values are converted into water level elevation values using the
software during this import process.

e Any associated well notes, comments, and datalogger details are entered into a
database table under the appropriate well and screen.

R.J. Burnside & Associates Limited HA0464020.2024
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REGION OF WATERLOO 6
2025 Groundwater Level Monitoring Program Report — APPENDIX E

e Water level data from the dataloggers downloaded to a laptop/tablet PC or a
RuggedReader® Handheld PC are transferred to Burnside file folder network upon
returning to the office.

e These datalogger water level data files are subsequently read and the data is
imported into a database table using Burnside Water Level Data Tools software.

e Using Burnside Water Level Data Tools software, the datalogger water level data are
reviewed and processed (as described below) resulting in corrected water level
depth values and corrected water level elevation values that are stored in a database
table.

e For Non-Vented (Absolute) Datalogger Models:

Datalogger water level data is first barometric pressure compensated using selected
Barometric datalogger data, then a manual water level depth value measured at the
time of the most recent download is applied and used to convert the barometric
compensated water level data into corrected water level depth values, which are
converted into water level elevation values that are appended to a database table.

e For Vented (Gauged) Datalogger Models:

A manual water level depth value measured at the time of the most recent download
is applied to the datalogger water level data to convert the water level data into
corrected water level depth values, which are converted into water level elevation
values that are appended to a database table.

e Temperature data recorded by the dataloggers are also imported into a database
table.

e Hydrographs are subsequently created for each well and screen from the water level
elevation data in the database for review and presentation. If there are some data
points that are erroneous, then these data points are marked as non-reportable
(invalid) within the database and/or are removed resulting in them not being plotted
on the hydrographs.

¢ An updated data file is provided to the Region on a quarterly basis for upload into
their eWRAS EQuIS database.
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