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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 P-300-3214426699) for H3 and H3A in the

Hespeler 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 (4.3) of the PTTW
for 2024 and 2025. A copy of the PTTW is included in Appendix A.

The location of the Hespeler Well Field is shown in Figure 1 and the production wells in
Cambridge are shown in Figure 2 with the monitoring network for H3 and H3A 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 but
are also located in known aquifer recharge areas. 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 or the natural environment.

The Region has developed a monitoring program for the Hespeler Well Field (H3 and
H3A) in accordance with PTTW P-300-3214426699 which consists of the following
activities:

e Measuring the daily volume pumped from the H3 and H3A production wells
(Condition 4.1 of the PTTW);

e Measuring the water levels at monitoring wells C-HP-H30W1-10-ABCDE
(Condition 4.2 of the PTTW);

¢ An assessment of the changes in water levels in the supply aquifer(s) in relation to
precipitation and water taking from the aquifer(s) (Condition 4.3 of the PTTW); and
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 Hespeler Well Field is located about 2 km to the north of the Pinebush Well Field
(Figure 2). The H3 and H3A wells of the Hespeler Well Field are located north of the
Highway 401 corridor, east of Hespeler Road, and south of the Speed River in
Cambridge (formerly the Town of Hespeler, Figure 3) on the boundary of the urban area.
The remainder of the wells in the Hespeler Well Field are located about 1.5 km to the
east (H4 / H4A) and 2.5 km northeast (H5 / H5A). Each well field is permitted under a
separate PTTW. The wells are in an urban area that is municipally serviced. The
closest surface water feature to the H3 / H3A site is the Speed River located 500 m to
the Northwest (Figure 3).

211 Pumping Wells

Well records for the production wells are found in Appendix B. H3 was constructed in
1948. In 2012, the lower portion of H3 was sealed with bentonite gravel and cement to
eliminate unproductive zones below 47.5 m. In addition, a 225 mm steel well liner was
installed in the well with cement grout to a depth of 31.1 m below ground surface

(m bgs). H3 draws water from the Upper Gasport Formation from 31.1 to 47.5 m bgs
(267.8 to 251.4 masl).

H3A was drilled to 116.4 m bgs in 2010 and initially backfilled to 109.7 m bgs. In 2012,
the well was backfilled further to 79.3 m bgs in an attempt to seal off lower fractures
thought to be causing water quality issues. In 2015, the well was again further backfilled
to 49.4 m bgs to improve water quality. H3A draws water from the Upper Gasport
Formation from 39.5 to 49.4 m bgs (259.3 to 249.4 masl) and consists of a 30 cm
diameter open hole from 39.5 m to 44.7m bgs (259.3 to 254.1 masl) and a 20 cm
diameter open hole from 44.7 m to 49.4 m bgs (254.1 to 249.4 masl).

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. Well H3
was used very little from 2012 to 2019. Well H3A was connected to the supply system in
September of 2018. H3 and H3A alternate operation since September 2018.

Pumping volumes ranged from 22,303 m3/month to 29,948 m3/month in 2024, and from
450 m3/month to 32,017 m*month in 2025.

The 2024 and 2025 total volume (297,882 m* and 307,459 m?®) produced by the well field
was generally consistent with historical production levels, and below the permitted
volume of 599,330 m? per year (Table C-1).

A summary of the production well construction details are provided in Table 1 below.

R.J. Burnside & Associates Limited HA0464020.2024
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Table 1: Production Well Construction Details

Well Year (_:asmg Open Hole Open Hole .
. Diameter . Interval Aquifer
Name Built Diameter (mm)
(mm) (mbgs)
H3 | 1948 300 250 311t04a75 | Coatlsland
Formation
H3A | 2010 305 305 39510494 | Coatlsland
Formation

*At the time of construction, H3A was interpreted to be completed in the Upper Gasport
Formation. The recently completed Tier Three Assessment Update project

(Aqua Insight et al, 2023) concluded that the Goat Island Formation is much thicker than
previously interpreted and the underlying Gasport Formation is interpreted to be thinner.
As a result, H3 and H3A are now interpreted to be completed in the Goat Island
Formation.

The water taking volumes for the Hespeler H3 and H3A Well Field are regulated by
Condition 3.2 of the PTTW and are summarized in Table 2 below.

Table 2: Annual Water Taking 2024 / 2025

PTTW
Details 2024 2025
Well Permitted | Avg. Daily Max Total Avg. Daily | Max Total
Max. Water Taken | Volume | Water Taken | Volume
Daily Taking (m3) | per Pumped | Taking per Pumped
Water Day (m?3) (m?3) Day (m3)
Taking (m3) (m3)
(m3)
H3 1,642 392 1059 143,488 | 391 1036 142,592
H3A 1,642 422 938 154,394 | 455 1080 165,901
Combined | 1,642 814 1,059 297,882 | 845 1,080 308,493
H3, H3A

The total combined water taking from Wells H3 and H3A shall not exceed 1,140 L/min,
which corresponds to a maximum daily volume of 1,642 m3®day, as specified in
Condition 3.3 of the PTTW. As shown in Table 2, this requirement was met in both 2024

and 2025.

21.2

Monitoring Wells

Observation wells C-HP-H30W1-10-ABCDE are located adjacent to wells H3 / H3A
(Figure 3). Construction and monitoring details of C-HP-H30W1-10-ABC and

R.J. Burnside & Associates Limited
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C-HP-H30W1-10-DE are described in the table below. Well records for the monitoring
wells are provided in Appendix B.
Table 3: Monitoring Well Construction Details
Monitoring Year S‘;:z:: d Screened Distance | Distance
Well Name Built (mbgs) Formation to H3 (m) |to H3A (m)
100.5 to | Cabot Head/ Middle
C-HP-H30W1-10-A 2010 103.6 Gasport Formation 12 18.9
C-HP-H30W1-10-B |2010| #2710 | Upper Gasport 11.8 18.8
457 Formation
C-HP-H30W1-10-C |2010| 13710 Goat Island 11.9 18.8
16.8 Formation
8.5to
C-HP-H30W1-10-D {2010 116 Contact Zone 104 17.3
C-HP-H30W1-10-E {2010| 3.3t0 4.9 ATB1 8.5 15.3

2.2 Regional Geology and Hydrostratigraphy

The following sections provide a brief overview of the regional geology and
hydrogeology of the study area. The surficial geology based on regional OGS mapping
is provided in Figure 4. Representative cross-sections showing the stratigraphy in the
vicinity of the Hespeler Well Field (H3 / H3A) are included as Figures 5 and 6 to visualize
the stratigraphy described in this section. The cross-section locations are provided in
Figure 3.

The cross-sections are provided as a visual aid and do not necessarily contain all wells
in the monitoring program for the Hespeler Well Field. The recently completed Tier
Three Assessment Update Project (Aqua Insight et al, 2023) has revised the
stratigraphic interpretation of the bedrock lithology around H3 / H3A. The Ontario
Geological Survey (OGS) (Brunton and Brintnell (2020), have indicated that the Goat
Island Formation is much thicker than previously interpreted and the underlying Gasport
Formation is interpreted to be thinner. Reef mounds are now interpreted to be part of the
Goat Island Formation rather than the previously interpreted Gasport Formation. The
layers were updated in accordance with documentation provided in the Numerical Model
Surface Transfer memorandum (Aqua Insight Inc, 2026).

2.21 Surficial Geology and Conceptual Hydrostratigraphy

The surficial geology of the Study Area has been mapped and described by Karrow
(1987). Along the eastern side of the Grand River and the south side of the
Speed River, the surficial geology (Figure 4) largely consists of sand and gravel outwash

R.J. Burnside & Associates Limited HA0464020.2024
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deposits (Units 7a and 7b in Figure 4). Ice-contact kame stratified sands and gravels
(Unit 6 in Figure 4) are present east of the outwash deposits and extend towards
Puslinch Lake.

The thickness of overburden deposits generally range from approximately 5 to 10 min
areas of outwash deposits, however, can be up to approximately 30 to 40 m thick in
areas of the Paris and Galt moraines to the east of Cambridge. In the vicinity of the
Shade’s Mills, Clemens Mill and Pinebush Well Fields, the overburden thickness is
generally 20 to 40 m. In the Hespeler Well Field area in northern Cambridge adjacent to
the Speed River, overburden thickness is generally less than 20 m and the overburden
is thin or absent in the Speed River valley.

The key Ontario Geologic Survey (OGS) model hydrostratigraphic units present in the
Cambridge area are described in more detail below from youngest to oldest

(Golder, 2011). The Tier 3 Update Project was focused on bedrock picks and the
previous model conceptualization of the overburden remains the same (Aqua Insight et
al, 2023).

Aquitard ATA2 - Wentworth Till

The Wentworth Till was deposited by the last glacier to advance in the area. ltis
described as a stony, sandy silt to sand textured till, and is often inter-bedded with sand
and gravel. In the Cambridge area, the Wentworth Till is generally less than 10 m thick.
Due to the loose, coarse-grained nature of the till, the unit behaves as a leaky aquitard
or poor aquifer that is readily recharged from precipitation.

Aquifer AFA2 - Outwash Deposits

The outwash sand and gravel sediments of AFA2 are present within the Grand River
Valley and vicinity, however extensive deposits have also been identified underlying the
Wentworth Till in the Paris and Galt moraines. These outwash deposits are interpreted
as the main production aquifer for the Shade’s Mills municipal wells.

Aquitard ATB1 - Port Stanley Till

The Port Stanley Till is a sandy silt to silty sand till, with occasional stony texture. The
Port Stanley 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 Upper Maryhill Tills. In the Grand River and Speed River
valleys this unit has been largely removed by erosion. This unit is generally finer grained
than the Wentworth Till and behaves as an aquitard.

Aquifer AFB1 - Upper Waterloo Moraine Stratified Sediments and Equivalents

Significant thicknesses of aquifer AFB1 are interpreted to occur southeast of the
Speed River and west of Puslinch Lake and generally corresponds with mapped surficial

R.J. Burnside & Associates Limited HA0464020.2024
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ice-contact sands and gravels. AFB1 is generally fine sand with some gravel and is
often slightly finer grained than unit AFA2, which typically contains greater amounts of
gravel. Since AFB1 and AFA2 both behave as aquifers, differentiation of these units is
not critical from a hydraulic perspective, although it is necessary to represent AFB1
separately from AFA2 to allow sequential layers for aquifer units both above and below
the Port Stanley Till (ATB1), where this situation occurs. Where AFB1 is not present,
Port Stanley Till may directly overlie Maryhill Till and Catfish Creek Till (described
below), forming a single combined aquitard unit composed of these tills.

Aquitard ATB3 - Lower Maryhill Till

Fine grained till and glaciolacustrine deposits of the Lower Maryhill Till ATB3 generally
separate AFB1 from the underlying Catfish Creek Till. The Lower Maryhill Till is
described as a dense, dark brown, clayey silt to silty clay till and is interpreted to be
present in the Fountain Street (Well P16) well field area above the Catfish Creek and
below the Port Stanley Till. Aquitard ATB3 can be difficult to distinguish from ATB1
throughout most of the study area due to the similar lithologies of these units. Lotowater
(1997) grouped the Port Stanley and Maryhill Tills as a single aquitard hydrostratigraphic
unit, which is a reasonable approach where no significant thickness of sand and gravel
separate these units.

Aquitard ATC1 — Upper / Main 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. The Catfish Creek Till is a dense, stony,
sandy silt to silty sand till with little clay content. Although originally deposited over the
entire Cambridge area, erosion, glaciations and meltwater events have removed areas
of the Catfish Creek Till and it is now discontinuous. In the Cambridge Area, the
thickness of this unit ranges from approximately 5 m in areas east of the Grand River, to
approximately 20 m west of the Grand River, and is usually found immediately overlying
bedrock and beneath clayey sediments. 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.

222 Bedrock Geology and Conceptual Hydrostratigraphy

The stratigraphy discussed below is consistent with the revised stratigraphic framework
described by the OGS (Brunton, 2009) and is also used in the Tier 3 Study of the area
(Golder, 2011). The thickness of the Goat Island and Gasport Formations in the vicinity
of H3 / H3A has been revised based on the Tier Three Assessment Update Project
(Aqua Insight et al, 2023). A brief description (from Stantec, 2013) of each bedrock
formation and conceptual hydrostratigraphic units typically present in Cambridge is
provided below (from youngest to oldest). The formations present in the vicinity of H3
are shown on the cross sections in Figures 5 and 6.

R.J. Burnside & Associates Limited HA0464020.2024
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The bedrock that sub crops beneath the Hespeler area was deposited in a marine
environment during the Silurian Period. The thick deposits of carbonate rock, which are
the sources of water for all of the bedrock wells in Cambridge, are referred to in this
report as the Guelph / Gasport Aquifer and are subdivided into the Guelph, Eramosa,
Goat Island and Gasport formations.

Guelph Formation

The Guelph Formation is a cream-coloured fossiliferous dolostone that represents an
important aquifer in the Cambridge and Guelph area, where it is most often the
uppermost bedrock unit.

Eramosa Formation

The Upper Eramosa Formation is described by Brunton (2009) as light brown to cream
coloured, pseudo nodular, thickly bedded and coarsely crystalline dolostone. The
formation consists of the Reformatory Quarry Member, and the Vinemount Member.

The Reformatory Quarry Member is susceptible to karstification due to its uniform fine
dolomite crystallinity (Brunton, 2009), and also often contains mud-rich and microbial
mat-bearing lithofacies. As a result, this unit generally represents a poor aquifer or poor
aquitard. This unit was described as either the Guelph Formation or Eramosa Member
in previous studies within the Region.

The Vinemount Member is comprised of thinly bedded, fine crystalline dolostone with
shaley beds that give off a distinctive petroliferous odour when broken (Brunton, 2009).
This unit represents an aquitard when present within the Cambridge and Guelph areas.

The Eramosa Formation is now interpreted to be absent in the vicinity of H3 / H3A based
on the Tier Three Assessment Update Project (Aqua Insight et al, 2023).

Goat Island Formation

The Goat Island Formation consists of the upper Ancaster Member and lower

Niagara Falls Member. The Ancaster Member is a chert rich, finely crystalline dolostone
that is medium to ash grey in colour. The Niagara Falls Member is a finely crystalline
and cross laminated crinoidal grainstone with small reef mounds. The finely crystalline
nature of these Members results in a lower hydraulic conductivity and transmissivity
compared to the underlying Gasport Formation (Brunton, 2009). Conceptually, the two
members of the Goat Island Formation are treated as a single hydrostratigraphic unit.
Reef mounds are now interpreted to be associated with the Goat Island Formation. As a
result, the highly transmissive reef mounds, crinoidal grainstones and coquina beds
originally used to delineate the Upper and Middle portions of the Gasport Formation are
now considered part of the Goat Island Formation. The Goat Island Formation is
interpreted to represent the main supply aquifer for production wells H3 and H3A.

R.J. Burnside & Associates Limited HA0464020.2024
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Gasport (Amabel) Formation

The Gasport Formation is a cross-bedded crinoidal grainstone-packstone with
sequences of reef mound and coquina (shell bed) lithofacies. This unit has commonly
been referred to as the Amabel Formation in previous studies in the Region and is now
interpreted to be much thinner than previously interpreted (Aqua Insight et al, 2023).
Local Geology

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

2.2.3 Overburden Geology

Investigations at the H3 / H3A site (Burnside, 2012) indicated that the onsite overburden
material (ATB1) is approximately 9.0 m thick and includes inter-bedded layers of sand,
silty sand, clayey silt and clay from surface to the top of the bedrock. A thin layer of
gravel is present from approximately 3.0 m to 3.5 m below ground surface (m bgs). This
generally corresponds to the stratigraphy indicated on the original borehole log for well
H3 and the ice-contact stratified glacial deposits overlying the Catfish Creek Till unit
indicated on surficial geology mapping for the area (Figure 4).

224 Bedrock Geology

Rock core collected at the H3A site was logged by the OGS at the time of drilling in
2009. Table 4 is a summary of the formations encountered in C-HP-H30W1-09-A as
logged by the OGS. The values in brackets are the reinterpreted thicknesses of the
Guelph, Eramosa, Goat Island and Gasport Formations.

Table 4: Summary of Bedrock Formations at H3A

Formation Description Thickness H3A Water
(m) Production
(m bgs)
Guelph* (7.47)
Eramosa Dolostone — dark grey, slightly to 1.0 (0) -
very porous with some large voids.
Goat Island Dolostone — grey, slightly porous 5.7 (50.54) Well casing
with some large voids. extends to 39.5
Gasport Dolostone - grey, fine crystalline, 100.3 (48.5) | 42,90 and 104
slightly to very porous, moderately
to richly fossiliferous, mottled, few
vugs.
Rochester Dolostone - grey horizontal layers, 0.3** -
no crystals, not porous.

R.J. Burnside & Associates Limited HA0464020.2024
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Formation Description Thickness H3A Water
(m) Production
(m bgs)
Irondequoit Dolostone - dark grey, slightly 1.0%* -
porous, fine crystalline.
Rockway- Dolostone - dark grey, slightly 2.4* -
Merritton porous, finely crystalline.
Cabot Head Shale — grey and red layered >6.0 -

*Not identified by OGS in 2009
**The combined thickness of the Rochester, Irondequoit and Rockway-Merritton
Formations is now interpreted to be 4.62 m

3.0 2024 / 2025 Results

In accordance with conditions 4.2 of the PTTW, water levels were measured and
recorded once a month in all listed monitoring wells.

The following sections summarize groundwater levels in the monitoring wells in relation
to precipitation and water taking from the aquifer (in accordance with condition 4.3 of the
PTTW).

3.1 Precipitation

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 Hespeler H3, H3A well field is the Shades Mills Dam station located

5.8 km southeast. The closest Environment Canada station is the Waterloo Internation
Airport (WIA) located 6.5 km to the northwest. The locations of the meteorological
stations are shown in 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. At the Shades Mills Dam, the long-term
average was calculated from when measurements started until the end of 2025. The
WIA has “Climate Normals” calculated by Environment Canada for 1971 to 2000.

Annual 2024 / 2025 precipitation data for all the meteorological stations closest to the
Hespeler H3, H3A well field are presented in Table 5 below. WIA was missing 6 days of
data in 2024 and 6 daysin 2025. As a result, the precipitation totals at these stations
may be under reported.

R.J. Burnside & Associates Limited HA0464020.2024
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Table 5: Summary of Precipitation Data

Station 2024 2024 Long-Term 2025 2025
Precipitation |Deviation Average Precipitation | Deviation
(mm) (mm) (mm) (mm) (mm)
Region of
Waterloo
. 874 +23 851- 723 -128
International
Airport W
Shades Mills 976 +67 909- 895 14
Dam ©)
Sources: Environment Canada (1), GRCA (2)
A1991 to 2020 Normal B 1998-2024 data
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 Shades Mills station was 976 mm, which is 67 mm above
the long-term average, indicating 2024 was wetter-than-average at the well field. A
similar above long-term average trend is noted at the WIA station. The March 1 GRCA
snow survey indicated a snowpack across the Region that was low compared to normal.
In 2025, the total precipitation was 895 mm, which is 14 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 at each monitoring well 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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C-HP-H30W1-10-AB

C-HP-H30W1-10 is located adjacent to H3, H3A and monitoring at the well nest started
in 2011. The C-HP-H30OW1-10 A and B screens are installed within the Cabot

Head / Middle Gasport Formation and the Upper Gasport Formation, respectively.
Water levels in the A and B screens are monitored using electronic data loggers and
display similar patterns with a clear response to pumping at wells H3 and H3A. The
water levels show a greater response to H3A pumping which is consistent with data
collected during the long-term testing of the wells (Burnside, 2012) with the B screen
showing the greatest response. The water levels in screens A and B experienced a rise
between August 2022 and December 2025 because of reduced pumping volumes.

Water levels in both the A and B screens rise when pumping at H3 and H3A is reduced
in July and August 2025. Water levels observed in 2024 / 2025 were consistent with
historical values.

C-HP-H30W1-10-CDE

The C, D and E screens are completed within the Goat Island Formation, the deep
overburden (Contact Zone) and the shallow overburden (ATB1), respectively. Water
levels in the C, D and E screens are monitored manually. Water levels in screens C and
D declined when H3A began pumping in September 2018 with stable water levels since
then. No response is observed in the E screen. Pumping has caused a reversal to a
downward hydraulic gradient between the D and E screens.

Water levels in screens D and E also follow seasonal trends where water levels are
highest in the spring, decline during the summer months, and rise in the late fall. Water
levels observed in 2024 / 2025 were consistent with historical values.

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

R.J. Burnside & Associates Limited HA0464020.2024
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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.

There are no other non-municipal groundwater takings registered in the MECP PTTW
database within 2 km of H3 and H3A.

All properties within 500 m of the H3 / H3A site are serviced with municipal water. The
well field has been in operation for 70 years and is currently pumping at higher rates
than in the past. 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 H3 or H3A received in 2024
and 2025.

4.2 Aquifer Response to Pumping and Precipitation

PTTW Condition 4.3 states: "The Permit Holder shall prepare and submit an electronic
copy of a report every two years by June 30 commencing June 30, 2020, 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)”. The Upper, Middle, and Lower Gasport Formation
Aquifers in the vicinity of H3 / H3A are more responsive to trends in pumping, and less
reflective of long-term precipitation over the years of 2024 to 2025. However, water
levels in the contact zone and shallow overburden (ATB1) initially declined when H3A
began pumping and then stabilized. Water levels do however show a seasonal response
to long-term precipitation rather than individualized events.

5.0 Conclusions

Impacts from pumping the municipal wells at the Hespeler Well Field (H3 / H3A) 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
P-300-3214426699;

e Production well H3A was brought online in September 2018;

e There were no reported well interference complaints arising from water taking at the
Hespeler H3 / H3A well field;

R.J. Burnside & Associates Limited HA0464020.2024
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¢ Ground water levels at C-HP-H30W1-10-ABCDE in 2024/2025 are in line with
historical data;

¢ Onsite monitors completed in bedrock (A, B and C screens) respond to pumping;
and,

o Water levels in overburden wells D and E showed seasonal variations with the D
screen responding to pumping.

R.J. Burnside & Associates Limited HA0464020.2024
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o n ta ri o @ Ministry of the Environment, Conservation and Parks

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

PERMIT TO TAKE WATER
Ground Water

NUMBER P-300-3214426699
Version: 1.0

Effective Date: January 24, 2024
Expiry Date: May 31, 2033

Pursuant to Section 34.1 of the Ontario Water Resources Act, Revised Statutes of Ontario (R.S.0.) 1990 this Permit To Take Water is
hereby issued to:

REGIONAL MUNICIPALITY OF WATERLOO

150 Frederick Street
6th Floor
KITCHENER
ONTARIO

Canada

N2G 4)3

For the water taking from
H3
H3A
Located at:
Municipality: CAMBRIDGE, County/District: WATERLOO

This Permit cancels and replaces Permit Number 1438-97BM7N, issued on May 9, 2013.

DEFINITIONS

For the purposes of this Permit, and the terms and conditions specified below, the following definitions apply:
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 of the 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 the ministry of the government of Ontario responsible for the administration of the OWRA, currently
named the Ministry of the Environment, Conservation and Parks.

d. "District Office" means the Guelph District Office
of the Ministry.

e. "Permit" or "PTTW" means this Permit to Take Water No. P-300-3214426699 including its Schedules, if any, issued in
accordance with Section 34.1 of the OWRA, as may amended.

f. "Permit Holder" means REGIONAL MUNICIPALITY OF WATERLOO.

g. "OWRA" means the Ontario Water Resources Act, R.S.0. 1990, c. O. 40.

Page 1 of 6



TERMS AND CONDITIONS

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

1. Compliance with Permit

1.1. Except where modified by this Permit, the water taking shall be in accordance with the application for this
Permit To Take Water, attested to by Frank Kosa, on February 22, 2023, and all Schedules included in this Permit.

1.2. 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.

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

1.4. This Permit is not transferable to another person without the Director's written consent.

1.5. 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.

1.6. 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.

1.7. 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.

2. General Conditions and Interpretation

2.1. 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.0. 1990, or the Safe Drinking Water Act, S. O. 2002.

2.2. 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.

2.3. 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

Page 2 of 6



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. Conflicts
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 May 31, 2033. 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 (litres)

Maximum
Source Maximum Number of Maximum Maximum Zone/
Name / Source Purpose Specific Taken per Hours Taken volume per daysina Easting/
Description Type Category Purpose Activity minute per day Day year Northing
. - 17/
1 H3 (H3) Well apgr?:ilﬁistration g"lj’”"l"pa' \Q’uatelr 1140 24 1642000 365 555301 /
PR A 4808180
Public Municipal Water 17/
2 H3A (H3A)  Well e . P 1140 24 1642000 365 555307 /
administration Supply Supply
4808180
Total Taking 1642000

3.3. Notwithstanding Table A, the total combined taking shall not exceed a rate of 1,140 litres per minute and a
volume of 1,642,000 litres per day.

4. Monitoring

4.1. The Permit Holder shall maintain a record of all water takings. 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.

This record shall include the dates and times of water takings, the rates of pumping, and an estimated calculation
of the total amounts of water pumped per day for each day that water is taken under the authorization of this
Permit. A separate record shall be maintained for each source. The Permit Holder shall keep all required records
up to date and available at or near the site of the taking and shall produce the records immediately 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 31st in every year, the records required by this condition to the Ministry’s
Regulatory Self Reporting System.

4.2. The Permit Holder shall measure and record water levels once a month in the following monitoring wells:
i. C-HP-H30W1-10-A

ii. C-HP-H30W1-10-B
iii. C-HP-H30W1-10-C
iv. C-HP-H30W1-10-D

v. C-HP-H30W1-10-E

4.3. Commencing June 30, 2024, the Permit Holder shall prepare and submit a biennial report by June 30th to the
Director, that presents the following:
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i. Results of the well field water level monitoring for the two preceding calendar years,

ii. An assessment of the changes in water levels in the supply aquifer(s) in relation to precipitation and water
taking from the aquifer(s), and

iii. 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 together with the manner in which the
Permit Holder has dealt with the complaint.

5. Impacts of the Water Taking

5.1. 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.

5.2. Impacts for Water Situation Type
For Surface-Water Takings
The taking of water (including the taking of water into storage and the subsequent or simultaneous withdrawal
from storage) shall be carried out in such a manner that streamflow is not stopped and is not reduced to a rate
that will cause interference with downstream uses of water or with the natural functions of the stream.
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.

6. Director May Amend Permit

6.1. 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).

REASONS

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

3. 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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APPEAL PROVISIONS

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 Ontario Land 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.0. 1990, as amended, provides that the notice requiring the hearing ("the Notice") 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:

Registrar® The Director, Section 34.1,

Ontario Land Tribunal Ministry of the Environment, Conservation and Parks
655 Bay Street, Suite 1500 and 5775 Yonge Street, 8th Floor

Toronto ON Toronto, ON

M5G 1E5 M2M 4J1

OLT.Registrar@ontario.ca Fax: (416) 325-6347

* Further information on the Ontario Land Tribunal's requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 212-6349 or 1 (866) 448-2248, or www.olt.gov.on.ca

Dated at Hamilton this 23rd day of January, 2024

%

Neil Taylor
Director, Section 34.1
Ontario Water Resources Act, R.S.0. 1990

c: Frank Kosa
Karl Belan, REGIONAL MUNICIPALITY OF WATERLOO
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SCHEDULE 1

This Schedule "A" forms part of Permit To Take Water P-300-3214426699 Version Number 1.0, dated January 23, 2024.
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[THE DIFFERENCE IS OUR PEOPLE]

Appendix B

Well Records
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H“ 3 Well Material

Outer Casing 32°'of /3% pipe & i, SHoe

L o r6” Inner Casing
Melck E 4 Screen
2% Plug
Gravel

Clay & Grove/

20 Pump
Sutty ey & Grovel | No. r,se926 Setting BP-MB ~ +30 "

5 No. Stages (25)/0 Length. Bowl sia8 @-z9

1 5116“
G. nled ofay &rﬂb’ Bowl & @Aa#C Size& Lgth, Suction Lo ’oF &~

Head 7F«/8 Size Column & =2~ /737

L ——
—

Materials or setting details other than standard:

Motor

Make (G£luvs Phase >

Shaft Hollow Cycles (25) 60

H.P. (25) 30 Volts S5

Rock i | R.P.M. (r=s50) /750 Amps. (£8)
Type (K) erFu Base

Frame (fo&5 P)4+44-3 Serial(["f 574905'8)
8897&7

Special Equipment

Well
B.P. referred to original Ground Level
Started F26. 5 r948 Clear Depth <Zo8& 1
Preliminary Test #%w: /9 mad ength Air Line
Final Test Static Level & 8~
Quarantee Afrra . Pumping Level ,/z°
Pressure Capacity &£ JGFM
Driller: €. Shamrz
Installer: X Ye vng (’%"’/‘348)

INTERNATIONAL WATER SUPPLY LTD.

LONDON. CANADA
WATER SUPPLY CONTRACTORS

208-6"

orawn By SEFEET APPROVED W o

weeL N°’3 K/I/Jf/vn @(u' -

i858 Converfeol Jfo Go eycle

- . - . - o .- .
T . - - .o - . .
. . PO

- Ao - . = R e mn—




Depths

in_metres
—0.23  Top of sounding tube = / :|:|7100mm discharge head
—0.08 Pre 2010 top of casing B
0.00 Top of new casing
0.65 Ground level ’ 7777
4 § 2 x 25 mm (1”) flush joint water level tube
: ] 325 mm (12 3/4”) nominal steel well casing
¢ - #8 SOW power cable
10.2 Bottom of 325 mm casing o ‘
o ; 300 mm (12") nominal open borehole
: - 225 mm (9") carbon steel liner (installed 2010)
2 (ASTM ERW A500, 5.6 mm (0.219") wall thickness)
; Neat Portland cement grout
25.9 Bottom of 300 mm borehole -
31.7  Bottom of 225 mm liner | i
250 mm (10"”) nominal open borehole
34.00 Low Level Warning
36.3 Checkvalve | Check Valve 100 mm (4”) Flowmatic 80HD
38.00 Low Level Lock Out -
I Level Transducer (June 2018)
S8.50 - Level Transdusse Endress Hauser Water Pilot FMX21
39.6 Bottom of water level tube g'\_lﬁfﬂ.\zoﬁgg 01122
Pump
Make: Goulds
Model: 6CHC—5
40.3  Pump intake S/N: 481266
Motor
Make: Franklin
Model: 2366256020
25hp/575V/6"
41.4 Bottom of motor S/N: 04D19-02-0004
48.1 Top of seal (2010 —
49.9 Tog of hole E)Iug ) 4 4 ~.~ Neat Portland cement grout
Bentonite hole plug gravel (9.5 mm diameter grade)
62.1 Bottom of well
CLIENT
\\\ REGIONAL MUNICIPALITY OF WATERLOO
Lotowater e
TECHNICAL SERVICES INC. WELL H3
PUMP INSTALLATION DRAWING
PROJECT #: 006-400 G:\Lotowater Projects\006 Region of Waterloo\400 Well H3A\Pump Install.dwg
DESIGN REVISION No. SCALE FIGURE
DRAWN [EH| 2018/04/16 2018-09-19 NT.S 1
CHECKED |BP| 2018/06/05 T




BHLOG GUELPH PAGINTPROJECTS\MIMTA17230\H3-TW2,.GPJ TEMPLATE. GDT 2/6/12

e

LOG CM%G OPERATIONS

@ BURNSiDE ey .7 | 5’3 S / g H3-TW2-09
Page 1 of b
Client: Region of Waterloo Project Name: H3-TW2 Test Well Construction! Logged by:  S. Quinlan
Project No.: MTA17230.1 Location:  City of Cambridge Ground (m amsl):  299.88
Drilling Co.:. Davidson Drilling Limited Date Started:  11/12/2009 Static Water Level (m amsl):
Drilling Method:  Air Rotary Date Completed:  §2/11/2009 Sand Pack {m amsl): N/A
SAMPLE
Depth W ] = | Depth
Scale Stratigraphic Description % 5 Depth [~ E § u § Scale
= |
{ft} {m)! Surface Elevation (m): 299.88 {m) =" R | (f) (m)
L ORGANICS - black, some sand, d Ty L
1. i veveel // ¢ |cnma G wo| -
1 Farr ) 1.0
5.0+ - n Mﬁ e 50+
| 20 | SAND - dark brown, with clay and silt, wet Lk / | 20
-1 ok 2 [Gras G 100 —1
100430 : NI S / 100130
L GRAVEL - fine to coarse, light grey to black, c . r -
T-40 | wet s o F / 3 |Gras G 100 A uo
"*Lso [ SAND - coarse, brown, with fine sand and day. [~ F / 7 s
1 | Static WL at6.2 m. et / steel casing o |ome G wl| I
200" 60 L, : g / 200180
‘:m N / 5 |Grag G 100 ;70
“*|eo | GRAVEL - fine, light grey and black, bedrock _ |° 0' oLe / “ Lo
4 cutting o ol / 8 |oras G mw | A
»01"* "BOLOSTONE - Eramosa Formation - very AN / wo-[*
~+ 100 fractured, dark grey, slightly porous, fine —55—] / 7 |ome G TS R I
ot _\crystalime / - A a0t
| DOLOSTONE - Goat Island -Niagara Falls B o |oms G O
| .., | Formation - light grey, vugs, slightly porous, B 2o
00 | fine crystalline. Base of Casing at 10.6 m. - oo
1130 B 9 |GRAB G 10¢ +-133
45.0 i 450
~14.0 B - 14.0
-1 B 10 | GRAB G 100 -+
50.0_—15.0 B 50““~150
10 [ DOLOSTONE - Gasport Formation - dark and - e " lowe G wo| Lo
ssod light grey, mottled, some vugs, a few fossils, i ssod”
~7° | moderately porous, fine crystalline. 20.8 m i S e
T Cavern, B 12 |cans G 100 4
~18.0 B —18.0
800 - open hole bedrock w00
—1-180 : 12 | GRAB G 100 - 190
850 00 - 8504 .00
=4 B 14 {GRAB G 100 +
~21.0 B -210
700 - I 700
| ..o | DOLOSTONE - Gasport Formation - At21.4 m n 20
7| changing from dark grey to grey and porosity b G bl
180-_ 4| decreased to slightly porous. - 750 230
- B 18 ]GRAB G 100 -
240 NS B |-24.0
®7T | DOLOSTONE - Gasport Formation - At 24.3 m Bl no
- *°| changing to light grey. 28.5 m Horizontal ring 17 jorsn G oo | 280
4| feature, N L J
Prepared By: 8. Quinlan Checked By: J. Baxter Date Prepared: 12/17/2010

This borehole log was prepared for hydrogeological andfor environmental purposes and does not necessarily contain information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R, J. Burnside &
Associates Limited personnel before use by others.

LEGEND
Y water found @ time of drilfing
¥ Static Water Level - 12/18/200

MONITORING WELL DATA

Pipe: 15.9 cm dia. steel

BScreen:  15.2 cm dia. open hole

sAMPLE TYPE Ac [T Auger Cutting

S8 Split Spoon
AR ) mir Rotary
WG Wash Cuttings

CS D:D Continuous
RC Rock Care




LOG OF DRILLING OPERATIONS

BHLOG GUELPH PAGINT\PROJECT SWIMT A1 7230\H3-TW2.GPJ TEMPLATE.GDT /6112

LB ?s‘-f‘;:fs‘..‘.f.’.&‘ SeminaaH H3'TW2 -09
BURNSIDE Wik d0 2 WY EIT fadtd MU _—
Page 2 of 5
Client: Region of Waterloo Project Name: H3-TW2 Test Well Construction| Logged by:  S. Quinlan
Project No.: MTA17230.1 Location: _ City of Cambridge Ground (m amsl).  299.88
Drilling Co.: Davidson Drilling Limited Date Started: 11/12/2009 Static Waler Leve! {(m amsl):
Drilling Method: _Air Rotary Date Completed:  12/11/2009 Sand Pack (m amsi):  NiA
SAMPLE
Depth PR = | Depth
. . 4 gr o :

Scale Stratigraphic Description & g Depth [~ 5 .§‘ £ § Scale
{ft) (m)| Surface Elevation (m}): 299.88 {m) = {ft) (m)
-+ i 18 | GRAB G 100 4

270 I~ 270
90.01— - 80,01
B0 E 19 | GRas G 00 | B0
95.0-128.0 - 95.0-1-290
- i 20 |GraB G 100 -4
300 300
100.0-— B 1000
|-ato . ] 310
1" | DOLOSTONE - Gasport Formation - At 31.0 m - 2 |cRas G L
wso-=z0 | colour change from light grey to dark grey. - 1sa-l-320
I [ DOLOSTONE - Gasport Formation - At 32.3 m Ead 2 | G w| &
1™ | changing back to light grey. 32.4 m, 33.6 m, B ook
"Lsol 37.7m, 38.1m, 40.9 m and 41.5 m Horizontal - " Lae
1. ring features. - 23 |GRAB G wy
1150 350 : B 115.0— 350
i u [oras Gl w | L
1200 B 12001
370 B G I-3r0
-4 - 25 |GRAB 100 ER
s25.0-{~ 380 : 125,030
-390 i open hole bedrock i G " e
1300 | 1300
I~ 40.0 —400
-1. : I~ 27 | GRAB G 100 -+
1350410 i 135010
1220 i 28 |GRAB G 100 1420
1400 - 100"
—43.0 430
-1 I~ 29 |GRAB G 100 —-
s 0 B 14s.0-{ 449
—1-45.0 B 30 | GRAB G 00 —450
1500 : 1500-
460 [460
Pl B N | GRAB G 100 =
|- 47.0 B [-47.0
155.0—_ | . 555,0"_
120 [ DOLOSTONE - Gasport Formation - At 47.6 m ] 2 |owe G I
w0t motiled, colours swirling brown, light grey and B wood
" I#e0 | dark grey. 56.5 m Horizontal ring feature. 57.3 i I
T m Cavern. i 3 |case G il
| co0 u |- 508
165,0*_ - " 165.01
-850 " 34 |GRaB G 100 =510
170.0—_ — ol I?O,I]~r
Prepared By: S. Quinlan Checked By: J. Baxter Date Prepared: 12M17/2010
This borehole log was prepared for hydrogeotogical andfor environmental purposes and does nol necessarily contain information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others.
LEGEND MONITORING WELL DATA sampLE TYPE AC (K] Augercuting 58 Spiit Spoon
¥ water found @ time of drilling {pipe: ~ 15.9 cm dia. steel cs OJ] continuous AR [  Air Rotary
Y Static Water Level - 12/18/200BScreen:  15.2 cm dia. open haole RC Rack Core wC Wash Cuttings
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LOG OF DRILLING OPERATIONS

] f‘iJ‘ ?«;‘3.‘:;:; 3 Iu'-‘:l'u L H 3 'TWZ '0 9
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Page 3 of 5
Client: Region of Waterloo Project Name: H3-TW2 Test Well Construction| Logged by: ©  §. Quinlan
Project No.. MTA17230.1 Location:  City of Cambridge Ground {m amsl):  299.88
Drilling Co.: Davidson Drilling Limited Date Started:  11/12/2009 Static Water Level {m amsl}:
Drilling Method:  Air Rotary Date Completed:  12/11/2009 Sand Pack (m amsl):  N/A
SAMPLE
Depth %% ) = { Depth
Scale Stratigraphic Description c‘?} & |Depth g § £ § Scale
= |
{ft} (m}| Surface Elevation (m): 299.88 {m) <" & _|(f) {m)
NG
-+ [ 15 |GRaB G 100 €
—53.0 B 530
17504 L 175.0-

e : 36 |GRAB G 100 940
186.0- go 0 o '5‘3-”‘:550
_ o 37 | craB G 100 -

- 66.0 (- 360
1850 850
870 . 28 |GrAB G 100 7.0
19"-“‘:55‘0 . 190.0—:5370
- ] 39 |GRAB G 100 1
—59.0 [-59.0
195.0—— I 195.04-
- 60.0 - G 800
*_ 1. 40 | GRAB 100 |
200.01-61.0 r 200.0-1- 613
1 o B 41 |GRAB G 100 -1: 020
205.0—1— B 20504
830 - G {630
1 - 42 | GRAB 100 2
200--610 [ DOLOSTONE - Gasport Formation - At 63.7 m - 2100640
- flight grey and dark grey bedded, medium i P G o0 -
ool 7| crystalline, slightly porous. i open hole bedrock o
0= 21650
660 B GI 860
=4 L 44 | GRrag 100 =4
220,01 67.0 - _ T 220.0-{~67.0
= DOLOSTONE - Gasport Formation - At 67.1 m B -
Feeo | baginning to see fossils, slightly porous, N 8 |5l G o 880
250 mottled dark grey and light grey. 67.2 m i 250+
™| Horizontal ring feature. i e |ores G w| 1%
2300700 : 230.0 —r 700
:11.0 T 47 | GRAB G 100 :71‘0
235.0 : 2350
720 =720
-+ - 4 |cras G 100 .
240.0-{ 730 i 2400 730
T 740 - 43 | GRAB G 100 - 740
2450 - : 75 24501
-0 | DOLOSTONE - Gasport Formation - At 74.7 m i 750
T richly fossiliferous, moderately porous, fine i il G wloT
sc0{ " | crystalline, some vugs. 85.0 m Vugs. i 200 7%
—— 770 [~ 51 [GRAR G 100 1770
255.0- : ~ 2550
Prepared By: S. Quinlan Checked By: J. Baxter Date Prepared: 12/17/2010

This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information

suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others.

LEGEND

MONITORING WELL DATA

Y water found @ time of drilling Pipe: 15.9 cm dia. steel

¥ Static Water Level - 12118/20085creen:  15.2 cm dia. open hole

sAMPLE TYPE Ac [IK] Auger Cutting
(03] D:D Continuous
RC Rock Core

ss = spiit spoon
AR |21 AirRotary
wc =] wash Cutiings
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Client: Region of Waterioo Project Name: H3-TW2 Test Well ConstructionjLogged by: 8. Quinlan
Project No.: MTA17230.1 Location: _ City of Cambridge Ground (m amsl):  299.88
Drilling Co.: Davidson Drilling Limited Date Started:  11/12/2009 ' Static Water Level (m amsl}):
Drilling Method:  Air Rotary Date Completed: 12/11/2009 Sand Pack (m amsl}: __N/A
SAMPLE
Depth . _ o %5 N 5‘ Depth
Scale Stratigraphic Description 5 o |Depth § E E &OJ Scale
{f) (m}| Surface Elevation (m): 299.88 {m) 2 | (f) (m)
4 - 52 |GRAB G 100 -1
[ 9.0 B —79.0
ZBU.U—_ { 260‘0—7
-+ 80.0 [ 63 |GRAD G 100 -1-80.0
265‘0_—4 : 2650
~a1.0 810
- B 54 | GRAB G 100 -
- 82.0 N —82.0
270.0—_ ] 270.0-
~-830 B 65 | GRAB G 100 830
250 Lo - 250 _pan
-+ 3 56 | GRAS G 100 =
[~ 85.0 B 850
280.0— _ - 280.0—
860 3 57 |GRAB G 100 860
255*“‘: 870 - 285-"‘:37‘0
=+ I 58 |GRaB G 100 =4
- 83.0 I 280
290.0+ 29000
[,..| DOLOSTONE - Gasport Formation - At 88.4 m o s
B decrease in fossils, becoming more porous, - 5 | GRAB G e L
w0 a0 | fine crystalline. 99.3 m Horizontal ring feature. - - 2950 _g00
En "~ 60 |GRAB G 100 -4
- 910 open hole bedrock reto
300.0+— 30001
|-9z0 i & | GRA G 100 ~920
36501930 - 305.0-1-930
-4 i 6z | GRAB G 100 1
840 -840
310.0- ™ 3100
- 85.0 - G 950
- - 8) | GRAB 100 B
2315.0-1- 6.0 B 3150 96.0
g L - L
5 I-97.0 B Sl G 10 970
SHaze0 B 32001~
5 - 93.0 I [-e80
% -1 - B5 |GRAR 100 a1
3250~ 89.0 B 5250900
E - — -
91 T B = e G 0 oo
E‘ 330.0- i 300
2| ™ DOLOSTONE - Gasport Formation - At 100.8 e o lomsa G N
8 20l M changing to moderately porous. 101.3 m and _ e
z[=*°7 ™" 105.3 m Horizontal ring feature at 104.3 m L e
g Lo VUGS, B L i G 1eo “1-1030
%] | - -
E 340.0-| & 3400~
2| Prepared By: 8. Quinlan Checked By: J. Baxter Date Prepared:.  12M7/2010
£|This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information
Z| suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
&| Associates Limited personne! before use by others.
&
| LEGEND MONITORING WELL DATA sAMPLE TYPE AC (IR Augercuting 5S 2] spiit Spoon
§ ¥ Water found @ time of driling | Pipe:  15.9 cm dia. steel cs 011 continuous AR [ZZ] Air Rotary
£| V. Static Water Leve! - 12/18/200BScreen:  15.2 cm dia. open hole RC [74]  Rock Gore WwC Wash Gultings
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LOG OF DRILLING OPERATIONS

. 1 L] :‘11‘-?-:;?:32;33:?.7" EL] H 3 'TW2 '09
BURNSIDE W £ LAY Al S 2 —_—
Page § of §
Client:  Region of Waterloc Project Name: H3-TW2 Test Well Construction| Logged by:  §. Quinlan
Project No.: MTA17230.1 Location: _ City of Cambridge Ground (m amsl): 299.88
Drilling Co.: Davidson Drilling Limited Date Started:  11/12/2009 Static Water Level (m amsl).
Drilling Method: _ Air Rotary Date Completed:  12/11/2009 Sand Pack (m amsl):  N/A
SAMPLE
Depth P i > | Depth
Scale Stratigraphic Description % 2 Depth ™~ E % < § Scale
= |
(it} (m)| Surface Elevation {m): 299.88 {m) " = {ft) (m)
—~_ Y,_ 69 | GRAB G 100 1~
2450 105.0 - 450 105.0
1 N I
" DOLOSTONE - Gasport Formation - At 105.9 [T i G e
" rs| M core becoming less porous (slightly), bedded - i B
4 layers dark and light grey, fine crystalling, no b TTAT— M | GraB G 100 4
ssso - 1080 \fOSSIlS OF Vugs. - ' 45501080
I DOLOSTONE - Gasport Formation - At 107 .4 B ol L
" 'm dark grey, richly fossiliferous, slightly porous, i e ! 1
wo | fine crystalline. 108.4 m Horizontal ring L open hole bedrock : R I
4 feature. P 1 73 |GRAB G 100 -+
st 11| DOLOSTONE - Gasport Formation - At 110.5 " a0 1119
B m light and dark grey, decrease in fossils (few), i i
T slightly porous, fine crystalline. l A i G{ e I
370, 0—‘ | JTD.D—_
- 1139 ~113.0|
-t B 75 |GRAR G 100 -
~114.0 B +-114.0
375 Dv‘_ - 3504
-+ 1150 B 76 |GRAB G oo 1150
= D "m0 11550 -
Prepared By: S. Quinlan Checked By: J. Baxter Date Prepared: 12/17/2010
This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others.
LEGEND MONITORING WELL DATA sampLE TYPE AC [ K] Augercuting 58 5] split Spoon

! Water found @ time of drilling | Pipe: 15.9 cm dia. steel cs [D:I Continuous ar [ mw Rotary
Y Static Water Level - 12/18/2008Screen:  15.2 ¢m dia. open hole RC EE:] Rock Core WG Wash Cutlings




DEPTH (Metres
Below Ground Surface)

+0.6m

FIGURE 7b

REGION OF WATERLOO

CITY OF CAMBRIDGE
H3A CONSTRUCTION AND TESTING REPORT

PRODUCTION WELL DETAIL
(FINAL CONSTRUCTION, JULY 2011)

10.4m

39.5m
42.0m

44.7m

90.0m

94.5m

108.5m

115.6m

TOP OF CASING
GROUND SURFACE

600mm NOMINAL DIAMETER HOLE IN OVERBURDEN AND
SHALLOW BEDROCK

500mm NOMINAL DIAMETER STEEL CASING

NEAT CEMENT GROUT

(1,800 kg/m?)

I‘— 425mm NOMINAL DIAMETER HOLE IN BEDROCK

300mm NOMINAL DIAMETER, 9.5mm WALL STEEL
CASING

A ——

BOTTOM OF STEEL CASING

300mm@ OPEN HOLE

200mm@ OPEN HOLE

PRIMARY WATER PRODUCING INTERVALS

BOTTOM OF HOLE Scale: N.T.S.

September, 2011
ADDITIONAL SEAL Project No.: MTA172300
INSTALLED IN 2011

Prepared by: Z. Nevar Verified by: J. Baxter

- SEALED WITH
BENTONITE GRAVEL
AND CEMENT GROUT

17230 H3A PRODUCTION WELL DETAILS B.dwg

Plot Time: Sep 09, 2011-23:28pm




Depth in Metres

-0.18 Top of sounding tube

0.0 Top of Casing

0.20 Pre Oct 2017 top of casing

0.71 Ground Level

2.1 Pitless Adapter

7,

38.3 Low level warning

39.3 Low level lock out

39.52 Watel Level Probe
39.8 Top of Pump

39.9 Bottom Water Level Tube

40.6 Pump Intake

40.8 Bottom of Casing
41.6 Bottom of Motor

1010\ dH 0F

Boshart HD Well Cap

100 mm Stinger

350 mm Steel Pitless Barrel

3— Pitless Adapter

Boshart IPD12FFF6M4S05NC

300 mm Steel Casing
NEW 100 mm Steel Column Pipe

NEW #6 - 4 TWU Power Cable

NEW 2 x 25 mm PVC Water Level Tube

NEW Level Transducer

Make: Endress Hauser Water Pilot FMX21
Serial #: N2024C01122

0-50m H20

NEW Check Valve
100mm Flomatic 80DI-VFD

NEW Pump

Make: Grundfos

Model: 7WAHC - 3 stage
Serial #: 4456942

300 mm Open Rock Hole

NEW Motor

Make: Franklin

Model: 2366278125

Power: 40HP/575V/3ph
Serial #: 16M19-05-06072A

46.4 Transition from 300 to 200mm-4 -J 200 mm Open Rock Hole
49.1 Bottom of Well (Aug 2018) — 2
4 : Cement Concrete Grout (Feb 2015)
79.5 Bottom of Well (Dec 2014)— L .
CLIENT
\\\ L REGIONAL MUNICIPALITY OF WATERLOO
otowater e
TECHNICAL SERVICES INC. WELL H3A (As Constructed)
PUMP INSTALLATION DRAWING
PROJECT #: 006-400 G:\Lotowater Projects\006 Region of Waterloo\400 Well H3A\Pump Install.dwg
DESIGN REVISION No. SCALE FIGURE
DRAWN [EH| 2018/04/16
CHECKED |BP| 2018/06/05 2018-09-19 N.T.S 1




\

SWIMTA18513\H5 & H3.GPJ TEMPLATE.GDT 30/11/09

BHLOG OAANGEVILLE PMGINTWPROJECT:

Q205732

LOG OF DRILLING OPERATIONS

FL). Bureide 5 Assecistas Limied

@ B . s 515150V 51 A o120 H3-TW1-09
URNSIDE Page 1 of §
Client: _Region of Waterloo Project Name: HS3 & HS5 Test Well Construction Logged by:  $. Quinlan
Project No.. MTA16513.0 Location: City of Cambridge Ground {m amsl): ~299
Drilling Co.: _Gerrits Well Drilling Limited Date Started: 27/04/2009 Static Water Level (m amsi}: ~293
Drilling Method: __ PQ Coring Date Completed:  09/05/2009 Sand Pack (m amsl): N/A |
SAMPLE ]
Depth n P . » | Depth
Scale Stratigraphic Description (%l ng_ Depth :E’ E: ‘_§ E Scale
ft) (m)| Surface Elevation (m): ~269 (m) = 2 1(f) (m)
. | ORGANICS - black, some sand, dry N
Lo 108 | AR 100% 14
L. | SAND - dark brown, with clay and sift, wet 1 ..
4 S 2 AR 100% 4
*1"° 'GRAVEL - fine fo coarse, ight grey to black. P I e
e | wet o o bentonite seal i WEL T
"*1.. [ SAND - coarse, brown, with fine sand and cay [ -] & |w 100 mm nominal b I
-+ - diameter PVC pipe | sce | ar 100% 4
20080 200~{*80
":m _ S8l 4n oo ":7.0
*"T e | GRAVEL - fine, light grey and biack, bedrock P N oo
- cuﬂing o o 808 | AR 100% -4
2o1* "'DOLOSTONE - Eramosa Formation - very ] wo *0
e p fractured, dark grey, slightly porous, fine / AT 1 Core) CORe =% | 100
ot \crysta!nne Y drill cuttings w0
1 ™| DOLOSTONE - Goat Island -Niagara Falls 2Core | CORE wol e
... { Formation - light grey, vugs, slightly porous, i i
wt ™| fine crystalling. grey. vigs, stanty p bottom of inar | feone [l [ ax | 002
1240 130
o 4 Core | GORE 0% | g0
140 149
wu::‘“ 5Core | CORE 5% 50.0-:"0
Lo DOLOSTONE - Gasport Formation - dark and bl I - T reo
sol” | light grey, mottled, some vugs, a few fossils, " ot
-7 | moderately porous, fine crystalline 179
':“m ?Core | cORE oon ":m
004 EJ.D-_
i open hole bedrock |acs|cone we | o TR0
“‘a":m u‘o":mn
4= §Core [ CORE % T
210 Y —21.0
0.0 : biE ] oL
|, | DOLOSTONE - Gasport Formation - At 21.4 o
| [ changing from dark grey to grey and porosity 10 Caref CORE =1
™15, | decreased to slightly porous. LTS
J 11 Corsl CORE 6% 4
t~24.0 = 24.0
®"T_ | DOLOSTONE - Gasport Formation - At 24.3 o ool cone - Y
1>°| changing to light grey. 1>

Prepared By: S. Quinlan Checked By: _J. Baxter Date Prepared: 06/07/2009

This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain Information

suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others.

LEGEND

MONITORING WELL DATA

¥ Water tound @ time of drilling | pipe: 5.9 cmi dia. steal
Y static Water Level - 21/05/20086creen:  15.2 om dia. open hole

SAMPLE TYPE AC (] Augercuting 58 0 st Spoon
cs I contnuous  ar [ A Rotary
Ro BEX Rockcore  weZT] wash Gutings|




-

R.J. Sunside & Assacittas Limited

LOG OF DRILLING OPERATIONS

@ B . :mmaﬁm‘éﬁfﬁﬂun H3-TW1-09
[JRNS'DE Page 2 of §

Client: __Reglon of Waterloo Project Name: H3 & H5 Test Welt Construction |Logged by: 8. Quinlan

Project No.. MTA16513.0 Location; _ City of Cambrlidge Ground (m amsl): ~208

Drilling Co.: _Gerrits Well Driiling Limited

Date Started:  27/04/2009

Static Water Level {m amsl): ~283

Drilling Method:  PQ Coring

Date Completed:  09/05/2009

Sand chk (mamsl): NA

SAMPLE
Depth PR Depth
Scale Stratigraphic Description % g Depth \ Scale
{ft) (m)| Surface Elevation (m}: ~289 : {m) {#t) (m)
-:27-0 d:nn
90.01- 90.04=
e e
B5.0~1 200 *ﬂ-:aao
Tao Touo
100,01~ 7 0001~
1" [ DOLOSTONE - Gasport Formation - At 31.0 b [
o520 | colour change from light grey to dark grey. 10804220
e DOLOSTONE - Gasport Formation - At 32.3 =% I
L. N N - 330
oot changing back to light grey. .
_-—su.u _-3‘-0
1160~ 35.0 11561350
1280 T-380
200 1200
=370 [-37.0
12601 340 125,030
e open hole bedrock Trase
1300~ ) 130.0—1
- 400 =400
150 410 B
1420 +az0
w00~ 140.0~4
}- 43.0 430
"5'—_“'0 uas-._“”
i 1450 . 4450
1500 15001
- 48.0 =480
':41.0 .m-l'l',o
15&0'-'_ - 155.0
40| DOLOSTONE - Gasport Formation - At 47.6 7= Lo
- mottled, colours swirling brown, light grey and F
1”'0--49,0 dark grey. 1.8 =480
—:soo -:50.0
186.0-1 T
510 =510
170.0-'_ 170.0-'_

Checked By: J. Baxter

Date Prepared: _06/07/2009

Prepared By: S. Quinfan .
is borehole log was prepared for hydrogeoclogical and/er environmental purpeses and does nof necessarnily contaln information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others. .

LEGEND

MONITORING WELL DATA

BHLOG ORANGEVILLE PAGINTWROJECTSWIMYTATES10HS & HI.GPJ TEMPLATE.GDT_30/11/08

¥ water found @ time of drilling | Pipe:
¥ Static Water Level - 21/05/2008Screen:;

15.8 cm dia. steel
15.2 cm dia. open hole

samPLE TYPE AC (Il  Auger Cutting
Cs [Eﬂ Continuous
RC E’.'Eﬂ Rock Core

ss B spiit spoon
AR 1] Air Rotary
WC Wash Cuttings




LOG OF DRILLING OPERATIONS

RJ. Butnside & Associates Lininst

@ B . e B e 1 842120 H3-TW1-09
URNSIDE Page 3 of §
Client: _Reglion of Waterloo Project Name: _H3 & H5 Test Well Construction | Logged by: . Quinlan
Project No.: MTA18513.0 Location: _ City of Cambridge Ground (m amsl): _~299
Driling Co.: Gerrits Well Drilling Limited Date Started: _27/04/2009 Static Water Level {m amsl): ~283
Drilling Method: _ PQ Coring Date Completed: _ 09/05/2009 Sand Pack (m amsl): _N/A |

SAMPLE
Depth e . > | Depth
Scale Stratigraphic Description ‘% g‘g_ Depth AN g § € § Scale
Z| (|
{ft) (m)! Surface Eigvation (m): ~20% < (m} - £ [ () (m)
-:539 Cote] CORE a6% ":m
o 1750
_:5‘-0 codcone o _:549
18001 oo 18001 550
4+ 34 Core] CORE o T
- 560 open hole bedrock -500
186.01., 180,
50 s Coeel CORE % k- 57.0
1!).0—:53_0 1m-—:5a°
+ 36 Com] CORE. =% "
- 59.0 - 59.0
195.0—. 1950
e inflatable packer [ G0 cone il B
1200.04~ 81.0 200.0-1- 51.0
- Corel CORE % g
[~ 82.0 620
§205.0—— 206.0—=
il Core} CORE % o
zoor-s0 | DOLOSTONE - Gasport Formation - At 63.7 \ oconcore [l wox [*°T ™
I fight grey and dark grey bedded, medium Lo
- 65.0 . : - 88
neo L crystalline, slightly porous. 41 Cors| CORE s Jorso+
— a8 _-H.O
2200~ 870 . —pris 42 Cornl CORE 5% |2200-+ 070
- | DOLOSTONE - Gasport Formation - At 67.1 N F
Tee| beginning to see fossils, slightly porous, i cond con -ea0
glzso— | mottied dark grey and light grey ¢ % st

§ _:g_o open hole bedrock —:m

é oo 700 44 Corel CORE 00X | o700

|§. e =770

&hm.o-' Gorm coRe ** [0

E ~72.0 _-72-0

g - 8 Core] CORE s :

g g 20 m.a-_"“”

%L o 47 Coral CORE i T

o [245.0 - T 250

&} =0 "DOLOSTONE - Gasport Formation - AT 74.7 NS 750

T richiy fossiliferous, moderately porous, fine 6 Corst CORE w T

% =00 °%| crystalline, some vugs. w00 70

Lt =770 49 Consd CORE 8% 1o

§Lass.o—- _ w50

€ Prepared By: S. Quinlan Checked By: _J. Baxter Date Prepared: _06/07/2009

2] This borehole log was prepared for hydrogeoiogical and/or environmenta! purpases and does nat necessarily confain information

4| suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Bumnside &

EW Associates Limited personnel before use by others.

g LEGEND MONITORING WELL DATA SAMPLE TYPE AC (K] Auger Cuting 88 Split Spoon

2 !. Water found @ time of drilling Pipe: 15.5 cm dia. ateel cs [III Continuous AR Air Rotary

Z|.\ Static Water Level - 21/05/2000Screen:  15.2 cm dla. open hole RC 5] mockcore  we Wash Cuttings




BHLOG ORANGEVILLE PAGINTIPROJECTSIWAMTA1S513HE & HI,GPJ TEMPLATE.GDT 30/ 1/08

Rd. Bumide & Assaciates Linited

LOG OF DRILLING OPERATIONS

@ B » :mgmﬁﬂ.ﬁ?ﬁ% 1 ﬂ_a'..-l.:w...l_'.g.g.
[IRNSIDE Page 4 of §
Client. Region of Waterloo Project Name: _H3 & HS Test Welt Construction | Logged by: 8. Quinian
Project No.. MTA18513.0 Location: _City of Cambridge Ground {m amsl): _-209
Drilling Co.: _Gerrits Well Drilling Limited Date Started:  27/04/2009 Static Water Level (m amsl): ~293
Drilling Method: __PQ Coring Date Completed;  08/05/2009 Sand Pack (m amsl): N/A
SAMPLE
Depth %5 ) > | Depth
Scale Stratigraphic Description % i [Depth g § o § Scale
—|x
{#t) (m}| Surface Elevation {m): ~209 (m) 1P S #y m)
-+ [50Core] CORE o -+
- 78.0 8.0
2&10-_ 260‘0-_
a0 51 Core] CORE 8% i
20 o zu,u-:"o
L Core] CORE 5% A
I~ 820 -820
2700 a0
Core] CORE %
= 850 480
i ST Com{ CORE o [0 a0
“'—E.O ‘:lﬁ.D
28001 a5 Core] GORE 100% 22001
—— 880 o880
Tasn-_,,o 154 corel CORE ws% [250F-ar0
T L1 -"W
"1 ... | DOLOSTONE - Gasport Formation - At 88.4 = il B Bl ™
1 decrease in fossils, becoming more porous, 1
m0-4g00 | fine crystalline. 58 Core] CORE % {omsot 00
oo open hole bedrock  [pscenf cone o mn::m
|- 820 _-BE.O
- Poom CORE 100% ~
305.0-1-93.0 308.0-1- 3.0
":9‘-“ ot Core] CORE 8% ‘:uo
3MD.O0—— LR o
es50 - 96.0
T e Corej cORE ] Jll v T
N5.0-1 8.0 {#s5.0-1-98.0
-:w.o %M GORE Edd “—IT.O
X200~ 32004
e 64 Corel CORE o Jroee
325 0-{— 9.0 125,04 950
- j&5 Corey CORE 0% -
T 100 T 1000
330.0-1" ol 3001
1™ DOLOSTONE - Gasport Formation - At 100.8 il oore = ™
i changing to moderately porous.
e Jo7 Com| cORE o [0
g ]
[pee{ e corel coRE s [MO0-[

Prepared By: S. Quinian

Checked By. _J. Baxter

Date Prepared: 08/07/2009

This borehole log was prepared for hydrogeclogical and/or environmental purpeses and does not necessarily contaln information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Bumside &
Associates Limited personnel before use by others.

LEGEND MONITORING WELL DATA

15.9 cm dla. steel
16.2 cm dia. open hole

¥ water found @ time of driling | pipe:
X Static Water Level - 21/05/200Bscreen:

saMPLE TYPE AC (BRK] Augercuting 88 5] spit Spoon
cs D:D Continuous AR
RC EE Rock Core

Air Rotary
WC Wash Cuttings




R.J. Banside & Ayssciatas Limiced

LOG OF DRILLING OPERATIONS

Formation picks provided by Frank R. Brunton,
P.Geo. Geoscientist, Sedimentary Geoscience

ection, Ontario Geological Survey, MNDM

m B . o 18 S 51 e 19 S0 81 H3-TW1-09
URNSIDE Page 5 of &
Client: Reglon of Waterloo Project Name: H3 & H5 Test Well Construction S. Quinlan
Project No,: MTA16513.0 Location: _ Clty of Cambridge Ground {m amsl): ~299
Drilling Co.: _Gerrits Well Drilling Limited Date Starled:  27/04/2009 Static Water Level {(m amsl): ~293
Brilling Methed: P(_) Corln‘gL Date Comgleted: Sand Pack (m amsl): N/A
SAMPLE
Depth . ) . €5 Depth
Scale Stratigraphic Description Ea Scale
(f) (m}{ Surtace Elevation {m): ~299 {tt) (m)
M50 106.0/ 3‘570__:"313
T"™°[ DOLOSTONE - Gasport Formation - At 105.9 ™
w0 .| core becoming less porous (slightly), bedded woy
4 layers dark and light grey, fine crystalline, no +
fuss.o 1000} \fOSSIlS OF vugs. o "0
I | DOLOSTONE - Gasport Formation - At 107.4 i
[ "*°| dark grey, richly fossiliterous, slightly porous, T
o o fine crystalline. w0
[ ..o DOLOSTONE - Gasport Formation - At 110.5 Tano
®=o .| light and dark grey, decrease in fossils (few), i
+uz2of slightly porous, fine crystailine. 1120
mo o m"':naol
m.o:E a2 open hole bedrock | m:zm
-+ 1150 1180
swa{_ 1160 - 3‘”":1110
[ DOLOSTONE - Rochester Formation - Grey i
T o \horizontal laysrs, na crystals and not porous Tioe
2860 DOLOSTONE - irondequoit Formation - dark 8801
- "*°l.\grey and light grey, fine crystalline, no fossils, 4180
lightly porous. ‘ w00 o
L DOLOSTONE - Rockway Formation - grey 1
1 200l {horizontal layers (light and dark), not porous - 1200
2.0 nd no fossils. 01
+4 2% IDOLOSTONE - Merritton Formation - dark e
woo-)- 22| 1GEY: NOL porous and no fossils. w001 122
+ SHALE - Cabot Head Formation - dark grey +
-1za0| and red, horizontal layering, thin layers, not 1210
%05.0-1- porous_ 40504

Checked By: J. Baxter Date Prepared:  06/07/2009

Frepared By: 8. Quinlan
his borehole log was prepared for hydrogealogical and/or environmental purposes and does not necessarily contain information

suitable for a gectechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Bumside &

Associates Limited personnel before use by others.

BHLOG ORANGEVILLE PAGINTWROJECTSWIMTATS51WHS & H3.GPJ TEMPLATE.GDT 30/11/09

LEGEND

MONITORING WELL DATA

¥ waterfound @ time ot drilling | Pipe:  15.9 cm dia. steel

Y static Water Lovel - 21/05/200BScreen:  15.2 cm dla. open hole

85 E Split Spoon
AR
wC Wash Cuttings

sampLE TYPE AC [IK]  Auger Cuting
cs DI! Continuous
RC [’E Rock Core

Air Rotary




e

B

i
R
i
4
i
i

&

B

Depth
(Feet btoc)

+1

(30)

(40)
(45)

(55)

(60)

(125)
(140)

(150)
(165)

(295)
(330)

DEEP PRODUCTION INTERVAL

(340)
(347)

(350)

NOTES:

Dep’dﬂv v
Below 4op of c25Ir9)
+0.37
Z Z
A Y B
ZRZZ
ZRZRZ
ZRZRZ
Z7Z 7
55555;?%%%7 1 &
I A4 A
ZIR~Z
] & =
ZRZNZ
9.1 Z Z Z
ZR~ZRZ
ZRZNZ
1 A BES
ZRZ W~
1 B A
ZH~Z N7
ZZ
ZZ
2 A B
ZRZRZ
A = E
ZRZRZ
& £ A
ZRZRZ
29 7
A Y 2
ZRZZ
ZRZNZ
A A E
122—————F A 4
15.7 "i‘,

SHALLOW INTERVAL

ZZ5EL LA LALARILAR1HARANARALARTHTHANARARARARARARARARARANARAN

<,

REGION OF WATERLOO
Top of Casing (+0.60) MON|TOR WELL
H3-TW1-09
CONSTRUCTION
DETAIL
WELD ON 200mm DIAMETER LOCKABLE WELL
CAP

200mm NOMINAL DIAMETER BLACK STEEL
CASING (WELDED JOINT)

16.8 ST
18.3 S35
ZlZ
Z~Z
2
L A
Zl7
= A
ZR~Z
2 A
ZlZ
38.1 Z {
427 %

PRODUCTION INTERVAL

3m OF 0.5mm SLOT OPENING PVC WELL
SCREEN .

45.7

503 ———

ANANRANARNR NN R SRR

AN

90

3m OF 0.5mm SLOT OPENING PVC WELL
SCREEN

BENTONITE GRAVEL AND BENTONITE GROUT

101

SCHEDULE 80 PVC FLUSH JOINT 32mm
DIAMETER MONITOR WELL PIPE

3m OF 0.5mm SLOT OPENING PVC WELL
SCREEN

104

105.8 % =

A

No. 3 GRADE K&E SILICA SAND TO EXTEND AT
LEAST 1m ABOVE AND BELOW THE MONITOR
WELL SCREEN

ONE BAG OF BENTONITE GRAVEL TO SEAL

106.6

DEPTHS SHOWN ARE NOT TO SCALE

COREDHOLE

January 2010
N.T.S.
FILE NO.: MTA17230

@ BURNSIDE

17230 H3-TW109 WELL DETAILS. DWG
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/140

P
suitabie for a geolechnical assesament

& Aasociates Limited personnal before use by others.

OF DRILLING OPERATIONS
@ BuRNSIDE EESSm.  qpo7o32 0 EMIRK
, ) Page 1 _of _1
] Client:  Region of Waterioo P Name: Wall Logged by: 8. Quinian
| Project No.: MTA17230 Location: Cambridge Ground (m ams|):
Drlling Co.: Pra Core Driliing Date Started:  8/14/2010 Static Water Level (m amsl):
Drilling Method: _ Spiit 8poc ompieted amsl):
MPLE
Depth . | Depth
Scale Stratigraphic Description HE g Scale
®) ] ____ ol ) (m)
TOPSOIL - some orgainics, brown, moist.
i SII.TY SAND - brown, dry. B B oL
. 2 | s W 7
[ SAND - fine to medium, some gravel, ™
wt \bmw_n_l_gery, Dry ot
SAND - fine to medium, some gravel, . o
., rown/grey, wet
D - fine, with sit, dense, brown, wel. -
1 D - fine, brown, wet, )
ce gravel, ) i
4 = 100
ot GRAVEL - fine to medium, with sand, brown, ot
| wet. bentonite sea) o "1 1
CLAY - dense, trace sand and gravel,
1., |\brown/red, wet. o | s w| 1o
SAND & GRAVEL - light grey/brown, saturated.
| | GRAVEL - medlum, with silty clay, light brown, |
bt saturated. L @ [ 1maq
30 | SILTY CLAY - desnse, grey, moist. 80
] " o
" | SILT - dense, trace sand and gravel, g
brown/grey, moist. 'y "
e 8.0 80
200 =0
B LI ) w0 R
- CLAY SILT, trace sand and gravel, grey/brown, i
" | moist to wet. H: A » 20
L Begm-hoﬂzontallayemdmekwﬁhmesﬂt ™ .' i
bl &N . —yer— H L B @ | me-
o | CLAY - dense, grey/brown, dry. ] ] | $hon sand pack "
SAND - fine to medium, grey black, moist. e 1= Ll B e
] . 14 s ] i
- —
. __gecked 8y _J. Baxter " Dete Pre 1222010
was prepared for hyd and/or environmental purposes and does not necessa

the subsurtace condiions. Borehole data requires interpretation by R. J. Bumside &

§ MONMTORING WELL DATA
51 mm dia. PVC
Screen: 51 mm dia. PYC #10 sict

¥ Water found @ time of driting | Pipe:
E ¥ Static Water Level -

sAMPLE TYPE AC (] Awgercuting 53 5] sput Spoon

cs {I1) contuos AR Ak Rotary
AC EX] RockCors  welET] wash cuting|




ey $@0202pemm— e g

——— , "— — ——

—Q—&-E--H3 “TUWIE— LGG OF DRILLING OPERATIONS

R Suiite B hocschons Livhed

e 1207033 H3-TW1E-10
@ BURNSIDE tenmien
Client: _Region of Waterloo Project Name: _ Cambridge Well Optimization _ [Logged by: 8. Quintan

Project No.: MTA17230

Location: Cambridge

Ground (m amsi):

Drilling Co.: _Pro Cora Drilling Date Started:  68/15/2010 Statlc Water Level (m amsl):
Diilling Method: _Spiit 8poon Date Completed: 815/2010 Sand Pack (m amsl):
" SAMPLE
Dep ] : . s | Depth
Scale Stratigraphic Dascription g E Depth 5 §: g g Scale
() (m) (m) % [y )
A TJOPSOIL - some orgalnics, brown, moist. P R -
|| SILTY SAND - brown, dry. X cement |
xo.
. Lol e s o (X | A
- 1. - gy - §
** [ SAND - fine to medium, some gravel, S0 B °
| \brown/gery, Dry OO0 BLE _
506 - e 80+
SAND - fine to medium, some gravel, "] bentonite seal - -
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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| Status MOE Permitted Permitted [fotal Production Average | Average [fotal Production Average | Average [fotal Production Average | Average [fotal 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* /year)* (L/s)* | (total m*fyear) | (m3/day) | (L/s) |(total m*/year) (m°/day) (L/s) |(totalm®/year) (m*/day) (L/s) |(totalm®/year) (m3/day) (L/s) |(total m?/year) (m3/day) (L/s)
Hespeler Minor H3 Connected P-300-3214426699 599,330 19.0 175,150 480 5.6 104,878 287 3.3 84,534 232 2.7 143,488 393 4.5 142,592 391 4.5
H3A Connected P-300-3214426699 599,330 19.0 189,695 520 6.0 196,410 538 6.2 202,694 555 6.4 154,394 423 4.9 165,901 455 5.3
Well Field Total 599,330 19.0 364,845 1,000 11.6 301,288 825 9.6 287,228 787 9.1 297,882 816 9.4 308,493 845 9.8
Combined Well Field Total 1,642,000 L/day
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: 5/21/2026
File: 0464020_2025 HESPELER_H3 Report - Table C-1 - Well Field Water Production Summary\Table C-1
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -

Water Level Elevation (mASL)

HESPELER
Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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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

File: Appendix D Precipitation Data/Table D.1
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Region of Waterloo — 2025 Groundwater Monitoring Report

Figure D.1
Shade's Mills Dam
Monthly Precipitation
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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.

R.J. Burnside & Associates Limited HA0464020.2024
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