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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 5552-BUKM94) for the Clemens Mill Well Field
requires submission of a well field specific biennial report to the Ministry of Environment,
Conservation and Parks (MECP) which documents production well pumping volumes
and water levels in specific monitoring wells during 2024 and 2025. This report has
been prepared to meet the reporting condition of the PTTW for 2024 and 2025. A copy
of the PTTW is included in Appendix A.

The location of the Clemens Mill Well Field (G6, G16, G17, G18 and G19) is shown in
Figure 1 and the production wells in Cambridge are shown in Figure 2 with the
monitoring network 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 requirements of their PTTW and to confirm that water taking is sustainable in
the long term. The monitoring wells are concentrated near the production wells. The
data from these wells and regular measurements of pumping volume obtained from the
production wells are used to evaluate the impact of Region pumping on aquifers and
potential impacts to private wells, other water takers and the natural environment.

The Region has developed a monitoring program for Clemens Mill Well Field (G6, G16,
G17, G18 and G19) in accordance with PTTW 5552-BUKM94 (item 1 of Schedule A)
which consists of the following activities:

o Measuring the daily volume pumped from the G6, G16, G17, G18 and G19
production wells (Condition 4.1 of the PTTW);

e Measuring the water levels in monitoring wells, C-CM-OW01-10-A, C-CM-OW02-10-
AB, C-CM-OW1-06-ABCDEF, C-CM-OW1-15-ABC, C-CM-OW2-06-ABCDEF, C-
CM-OW3-06-ABC, C-CM-OW4-92-ABC, C-CM-OW6-94-ABCD, C-CM-PBOW1-06-
ABCDEF, C-CM-PLOW1-06-AB and C-CM-TW3-05-ABC (Condition 4.2 of the
PTTW);

o Measure the water level in piezometers C-CM-DP2-21-AB and C-CM-DP4-21-A
(item 1 of Schedule A);

e Measure the surface water level at C-CM-SW1-22-Z, C-CM-SW2-21-Z and C-CM-
SW4-21-Z (item 1 of Schedule A);

R.J. Burnside & Associates Limited HA0464020.2024
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¢ Review of precipitation data from the nearest GRCA / Environment Canada weather
station (Condition 4.3 of the PTTW); and

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

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

2.0 Site Setting
21 Well Field Description

The Clemens Mill Well Field is located in eastern Cambridge, nearby the Shade's Mills
Well Field located to the south and the Pinebush Well Field to the north (Figure 2). The
closest surface water feature to the G6, G16, G17, G18 and G19 site is Mill Creek which
runs from northeast to southwest and eventually outlets in the Grand River. The
Shade’s Mill Dam and reservoir, which is operated by the Grand River Conservation

Authority (Figure 3), is located along Mill Creek, south of the Clemens Mill Well Field.
211 Pumping Wells

Well records for the production wells are found in Appendix B. Production well G19 has
not yet been commissioned.

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

Table 1: Production Well Construction Details

Year Casing | Open Hole | Open Hole
Well Built Diameter | Diameter interval Aquifer
Name (mm) (mm) (mbgs)
G6 1959 305 305 28.4-82.6 Middle Guelph to
Upper Gasport
G16 | 1992 305 305 28.4-82.6 Middle Guelph to
Lower Gasport
Lower Guelph to
G17 1994 337 304 61.7-120.7 Middle Gasport

R.J. Burnside & Associates Limited
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Year Casing | Open Hole | Open Hole

Well Built Diameter | Diameter interval Aquifer

Name (mm) (mm) (mbgs)

G18 | 1991 203 254 37.0-92.7 AFD1 to Upper
Gasport

G19 | 2006 304 304 34.1-120.5 Contact to Lower
Gasport

The water taking volumes for the Clemens Mill G6, G16, G17, G18 and G19 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
Permitted | Avg. Max | 1otal Avg. Daily Total
Max. Daily | Daily Taken Max
Volume Water Volume
Well Water Water per . Taken per
. . Pumped | Taking Pumped
Taking Taking Day (m?) (m?) Day (m?3) (m?)
(m3) (m3) (m3)
G6 13,032 282 1,180 |[103,082 |452 1,296 164,940
G16 13,032 708 1,743 | 258,296 | 541 1,462 197,331
G17 13,032 922 2,472 |336,629 1,051 2,592 383,549
G18 13,032 1,194 2,592 435,740 1,068 2,592 389,805
G19 13,032 Not Commissioned Not Commissioned
Combined | 13,032 3,106 6,747* | 1,133,747 | 3,111 7,782* 1,135,535

*Combined daily maximum occurred on September 17, 2024 and June 17, 2025

The PTTW allows all five wells to be pumped concurrently to a maximum rate of

9,050 L/min. Pumping of production wells G6, G16, G17 and G18 varies from day to
day, and all four wells are sometimes pumped on the same day. 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. Total pumping volumes from the
well field ranged from 53,580 m®/month to 114,074 m3/month in 2024, and from

53,366 m*/month to 154,071 m®/month in 2025. In total, 1,133,747 m?® was produced at
this well field in 2024 and 1,135,535 m?® was produced in 2025. Pumping over the

R.J. Burnside & Associates Limited HA0464020.2024
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previous three years (2021-2023) was similar and ranged from approximately
979,699 m3to 1,126,794 m? per year. Overall, pumping remains well below the permitted
annual volume of 4,756,680 m® and appears comparable to recent historical levels.

21.2 Monitoring Wells

Construction and monitoring well details are provided in Appendix B - Table B1. Well
records for the monitoring wells are provided in Appendix B.

2.2 Regional Geology and Hydrostratigraphy

The following sections provide a brief overview of the regional geology and
hydrogeology of the Clemens Mill Well Field. The surficial geology based on regional
OGS mapping is provided in Figure 4. Representative cross-sections showing the
stratigraphy in the vicinity of the Clemens Mill Well Field are included as Figures 5, 6 and
7 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 Clemens Mill Well Field. The layers displayed were
generated from results of the Tier 3 Well Field Assessment Update Project and
associated hydrogeological modelling work (Aqua Insight Inc et al, 2023). There were
no significant changes to bedrock picks in the Clemens Mill well field and as a result, the
previous Tier 3 Water Budget and Local Area Risk Assessment (Golder 2011) provides
detailed information on the hydrostratigraphic interpretation for the Clemens Mill Well
Field (Aqua Insight Inc et al, 2023). Surfaces used for the cross-section were obtained
as detailed in the Technical Memorandum (Aqua Insight Inc, 2026).

221 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
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 m in
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 Mill, 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.

R.J. Burnside & Associates Limited HA0464020.2024
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The Quaternary Geology of the Cambridge area (Lotowater 1997, Karrow 1987 and Bajc
and Shirota, 2007) is below.

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 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.

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

2.2.2 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). 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).

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, pseudonodular, thickly bedded and coarsely crystalline dolostone. The
formation consists of the Reformatory Quarry Member, and the Vinemount Member.

R.J. Burnside & Associates Limited HA0464020.2024
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The Reformatory Quarry Member is susceptible to karstification due to its uniform fine
dolomite crystallinity (Brunton, 2009) and 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.

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.

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. Upper,
middle and lower hydrostratigraphic units of the Gasport have been defined to allow for
general representation of the vertical distribution of the more transmissive reef mound
and coquina bed lithofacies. Highly transmissive reef mounds, crinoidal grainstones and
coquina beds are generally present in the upper and middle portions of the formation,
and are largely absent from the lower 10 m to 20 m.

The lower portion of the Gasport Formation has been grouped with the Rochester,
Irondequoit, Rockway, and Merriton Formations due to the difficulty in distinguishing the
various units from available borehole data and geophysical logs. All four formations, as
well as the base of the Gasport Formation, are relatively less permeable than the upper
sections of the Gasport Formation.

2.3 Local Geology

Figure 3 displays the Clemens Mill Well Field well plan and cross-section locations.
Representative cross-sections are included as Figures 5, 6 and 7 to visualize the
stratigraphy described in this section.

R.J. Burnside & Associates Limited HA0464020.2024
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The overburden at the well field is approximately 30 m thick and consists of sandy
outwash materials inter-layered with less permeable material associated with the
Port Stanley Till (ATB1).

2.31 Bedrock Geology

Based on the results of drilling investigations, the bedrock surface is encountered at
approximately 30 mbgs (Appendix B). Based on the borehole logs for C-CM-OW2-06,
C-CM-PB-OW1-06, C-CM-TW3-05, C-CM-OW3-06 and C-CM-OW1-15 the

Guelph Formation, Eramosa member, Gasport formation, Rochester Formation,
Irondequoit / Rockway-Merritton and the Cabot Head are present at thicknesses as
described in Table 3.

Table 3: Summary of Bedrock Formations at Clemens Mill Well Field

Formation Description Thickness
(m)

Guelph Dolostone — grey, moderately porous, some 18-32
large voids.

Eramosa / Dolostone — dark grey, slightly to very porous 4-24

Reformatory with some large voids.

Quarry Member

Goat Island Dolostone — grey, slightly porous with some 5-17
large voids.

Gasport Dolostone - grey, fine crystalline, slightly to very 39-56

porous, moderately to richly fossiliferous,
mottled, few vugs.

Rochester Dolostone - grey horizontal layers, no crystals, 1
not porous.

Irondequoit Dolostone - dark grey, slightly porous, fine 2
crystalline.

Rockway-Merritton | Dolostone - dark grey, slightly porous, finely 2
crystalline.

Cabot Head Shale — grey and red layered >6

3.0 2024 / 2025 Results

In accordance with conditions 4.2 of the PTTW, water levels were measured in all listed
monitoring wells.

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

R.J. Burnside & Associates Limited HA0464020.2024
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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 Clemens Mill well field is the Shade’s Mills Dam station located
approximately 1.5 km south of the well field. The closest Environment Canada station is
Waterloo International Airport (WIA) located about 9.5 km northwest from the well field.
The locations of the meteorological stations are shown on Figure 1. Annual precipitation
data from the past 10 years for all stations are compared with long term averages in
Table D.1, Appendix D. Monthly precipitation data for the past 10 years at Shades Mills
Dam are shown on Figure D.1, Appendix D. At the Shade’s Mills Dam station, the
long-term average was calculated from when measurements started until the end of
2025. The Region of Waterloo International Airport (WIA) has “Climate Normals”
calculated by Environment Canada for 1981 to 2010.

Annual 2024 / 2025 precipitation data for the GRCA and Environment Canada
meteorological station closest to the Shade’s Mills well field are presented in Table 4
below. In 2024 WIA was missing 6 days of data and 6 days in 2025. As a result, the
precipitation totals may be under reported at this location.

Table 4: Summary of Precipitation Data

2024 2024 #::‘rﬁ 2025 2025
Station Precipitation | Deviation Precipitation | Deviation
(mm) (mm) Average (mm) (mm)
(mm)
Region of 874 +23 851" 723 -128
Waterloo
International
Airport ("
Shade’s
+ (B) -
Mills Dam @ 976 67 909 895 14
Sources: Environment Canada (1), GRCA (2),
A 1991 to 2020 Normal
B Average annual precipitation since monitoring began to the end of 2025

Water levels typically follow a seasonal trend with highest levels occurring in the spring
with the depth and water content of the snowpack having a significant influence on water
levels. Lowest levels occurring in July / August. Widespread synoptic rainfall events can
also result in Region-wide water level responses. Summer thunderstorms tend to be

R.J. Burnside & Associates Limited HA0464020.2024
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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 Shade’s 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 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.

C-CM-OW01-10-A

Water level monitoring is completed using electronic data logger at C-CM-OW01-10-A.
The well is completed in the overburden (AFB1) and is situated 11 m from G6. Water
levels are stable within a 0.9 m range. There is no water level response to pumping and
a seasonal response is observed. Water levels observed in 2024 / 2025 were consistent
with historical values. Additionally, 2024 / 2025 precipitation records from the Shade’s
Mills weather station indicate that water level fluctuations corresponded with storm
events such as the 82 mm rain event seen on June 27, 2025.

C-CM-OW02-10-AB

C-CM-OWO02-10-AB is located approximately 85 m northwest of G18. Monthly manual
water level monitoring is conducted at C-CM-OWO02-10-AB. The A screen is located in
the deep overburden (ATB3) directly above the top of the bedrock. Water levels in the A
screen respond to pumping of the Clemens Mill Well Field and typically vary within a

4.8 m range.

B screen is located in the shallow overburden (ATB3). Water levels at this well are
stable within a 1 m range. There is no correlation of water levels to pumping and a
seasonal response is observed.

Water levels observed in both screens in 2024 / 2025 were consistent with historical
values.

R.J. Burnside & Associates Limited HA0464020.2024
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C-CM-OW1-06-ABCDEF

The closest well to C-CM-OW1-06-ABCDEF is G16 which is located 710 m to the
northeast.

Water level monitoring is completed using an electronic data logger at C-CM-OW1-06-A.
The A screen is located in the lower to middle Gasport Formation. Water levels in the A
screen respond to pumping and typically vary within a 2 m range. In 2024 / 2025, the

highest water levels are seen in March / April 2025 when pumping of G16 was reduced.

Monthly manual water level monitoring is conducted at C-CM-OW1-06-BCDE. The B
and C screens are located in the Guelph Formation while the D and E screen are
located in the overburden (AFD1 and AFA2 respectively). Water levels do not appear to
respond to pumping, but do respond to seasonal trends. Water levels during 2024 and
2025 were within the historical range.

Water level monitoring is completed using an electronic data logger at C-CM-OW1-06-F,
which is screened in the overburden (AFA2). Water levels do not appear to respond to
pumping but do respond to seasonal trends. Analysis of 2024 / 2025 precipitation
records from the Shade’s Mills weather station demonstrated that water level fluctuations
at C-CM-OW1-06-F corresponded with storm events. Water levels during 2024 and 2025
were within the historical range.

C-CM-OW1-15-ABC

Monthly manual water level monitoring is conducted at C-CM-OW1-15-ABC which is
located 548 m south of G18. The A screen is an open hole in the Gasport formation, the
B screen is in the Goat Island to Upper Gasport while the C screen is located in the
Guelph Formation.

Water levels in the three screens follow the same trends and are influenced by pumping
of G18, as levels rose by approximately 5 m during the well field shutdown in early 2020.
Water levels do not appear to respond to seasonal trends. Water levels decreased by
approximately 2 m in May and June 2025 when water taking at G18 increased. Water
levels during 2024 and 2025 were within the historical range.

C-CM-OW2-06-ABCDEF

C-CM-OW2-06-ABCDEF is located about 1,370 m southeast of G16. Water level
monitoring is completed using an electronic data logger at C-CM-OW2-06-ACF with
monthly manual water level monitoring conducted at C-CM-OW2-06-BDE. Water levels
in all screens during 2024 and 2025 were within the historical range.
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The A screen monitors the lower to middle Gasport Formation. Water levels in the A
screen respond to pumping and typically vary within a 2 m range. Water levels between
March and May 2025 rose about 1m due to decreased pumping.

The B screen is in the Guelph Formation, C screen is in the Guelph Formation, D screen
is in ATB3, E screen is in AFB1 and the F screen is in AFA2. The water levels in the
BCDEF screens do not appear to respond to pumping but do respond to seasonal
trends. Analysis of 2024 / 2025 precipitation records from the Shade’s Mills weather
station indicate that water level fluctuations at C-CM-OW2-06-F respond to storm
events.

C-CM-OW3-06-ABC

Monthly manual water level monitoring is conducted at C-CM-OW3-06-ABC which is
located 600 m from G16. The A screen, located in the lower to upper Gasport formation
responds to pumping by up to 2 m and does not appear to be influenced by seasonal
trends.

The B screen is in the lower Guelph formation while the C screen is in the upper Guelph
formation. The B and C screen have very similar water level trends. Water levels in
both screens show seasonal fluctuations but do not show a correlation to pumping.

Water levels in all screens during 2024 and 2025 were within the historical range.
C-CM-OW4-92-ABC

Water level monitoring is completed using electronic data loggers at

C-CM-OW4-92- ABC which is located about 600 m from G16. The A screen is located
in the Guelph Formation, B screen in the deep overburden (ATB3) and the C screen
monitors water levels in the shallow overburden (ATB1, AFA2 to AFB1). Water levels
during 2024 and 2025 were within the historical range.

Water levels in 2024 / 2025 are stable within a 1 m range. Water levels in all screens
show seasonal fluctuations but do not show a correlation to pumping. Analysis of
2024 / 2025 precipitation records from the Shade’s Mills weather station indicate that
water level fluctuations at C-CM-OW4-92-ABC correspond with storm events.
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C-CM-OW6-94-ABCD

Monthly manual water level monitoring is conducted at C-CM-OW6-94-ABCD which is
located 6 m from G17. The A screen is located in the Lower Gasport Formation, B
screen in the Middle Gasport Formation, C screen is in the Upper Gasport Formation
and the D screen is located in the Reformatory Quarry Formation. Water levels during
2024 and 2025 were within the historical range.

Water levels in the A screen rise when the well field is offline in 2020, however later
responses to changes in pumping are muted in comparison to the other screens. The
water level trends in the C and D screens at C-CM-OW&6-94 show a similar pattern with
responses to pumping. No seasonal trend is observed. Water levels in June 2025 were
lower due to the increase in G17 pumping.

C-CM-PBOW1-06-ABCDEF

C-CM-PBOW1-06-ABCDEF is located about 1540 m from G16. Water level monitoring
was completed using an electronic data logger at C-CM-PBOW1-06-A. The A screen is
located in the upper Gasport to Lower Gasport Formation. Water levels in the A screen
respond to pumping and typically vary within a 2 m range. Water levels rose about

1.3 m in April / May 2025 when G16 pumping is reduced. Water levels in all screens
during 2024 and 2025 were within the historical range.

Monthly manual water level monitoring is conducted at C-CM-PBOW1-06-BCD. The B
and C screens are located in the Guelph Formation while the D (AFD1 to contact) and E
(ATB3) screen are located in the overburden. Water levels do not appear to respond to
pumping but do respond to seasonal trends.

Water level monitoring is completed using an electronic data logger at C-M-OW1-06-F
(ATAZ2 to AFA2) is screened in the overburden. Water levels do not appear to respond
to pumping but do respond to seasonal trends. Analysis of 2024 / 2025 precipitation
records from the Shades Mill's weather station indicate that water level fluctuations at
C-CM-PBOW1-06-F correspond with storm events.

C-CM-PLOW1-06-AB

Water level monitoring is completed using electronic data loggers at C-CM-PLOW1-06-
AB which is about 3,230 m from G16. The A and B wells are screened in the
overburden in the AFA2 and ATA2 units respectively. Water levels during 2024 and
2025 were within the historical range.

Water levels do not respond to pumping but do respond to seasonal trends. Analysis of
2024 / 2025 precipitation records from the Shade’s Mills weather station demonstrated
that water level fluctuations at C-CM-PLOW1-06-AB corresponded with storm events.
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C-CM-TW3-05-ABC

Monthly manual water level monitoring is conducted at C-CM-TW3-05-ABC, which is
about 900 m from G16. The A screen is in the middle to lower Gasport Formation and
the B and C screens are located in the Guelph formation. Water levels during 2024 and
2025 in all monitoring well screens were within the historical range.

Water levels in the A and B screens are almost the same, follow the same trends and
appear to be influenced by pumping, as levels rose by approximately 1 m during the well
field shutdown in early 2020 and during reduced pumping of G16 from September 2021
to May 2022. The C screen follows a similar, but muted trend as screens A and B.

C-CM-DP2-21-AB and C-CM-SW2-21-Z

Water level monitoring was conducted using electronic data loggers at C-PB-DP2-21-AB
and C-CM-SW2-21-Z. Both C-CM-DP2-21-A and C-CM-DP2-21-B are shallow
overburden piezometers located in the creek close to the bank, while C-CM-DP2-21-Z is
a surface water monitoring station on Mill Creek located about 970 m from G19. Water
levels in the A and B screens and the surface water station (Z) follow the same pattern.
Water levels in the A screen are approximately 0.15 m higher than in the B screen. A
seasonal trend was not observed and there was no measurable response to pumping in
2024 and 2025. The data logger in the B screen malfunctioned during the sumer of
2025. The water levels in both surface water and the A and B monitoring screens are
influenced by precipitation events. A similar response to precipitation events is observed
at all three monitoring locations.

C-CM-DP4-21-A and C-CM-SW4-21-Z

Water level monitoring using electronic data loggers at C-PB-DP4-21-A and C-PB-SW4-
21-Z in June 2022. C-PB-DP4-21-A is a shallow overburden piezometer located in the
middle of Mill Creek, while C-PB-SW4-21-Z is a surface water monitoring station on

Mill Creek located approximatley 690 m from G19. Water levels in the A screen are
approximately 0.8 meters higher than the surface water. Both the A screen and surface
water levels fluctuated by about 0.3 meters over the monitoring period. Seasonal trends
and a response to pumping are not evident and further monitoring is required. Water
levels in both surface water and the A screens are influenced by precipitation events.
The surface water levels exhibit a more rapid response to rainfall than the A screen.

C-CM-SW1-22-Z

Surface water levels at Puslinch Lake were manually measured using a staff gauge
between November 2016 and July 2019,. However, the gauge (P-CM-PSLCH-LK-16-2Z)
suffered damage from ice and was subsequently replaced in October 2022 with surface
water monitoring location C-CM-SW1-22-Z, equipped with an electronic data logger for
recording surface water levels. Surface water levels fluctuated by 0.5 m from
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Novmeber 2016 to July 2019, and similar fluctuations of 0.5 m were observed at
C-CM-SW1-22-A. The data suggests the presence of seasonal trend, however no
response to pumping is evident. Puslinch Lake water levels do not respond quickly to
precipitation due to the lake's substantial size and volume. The large surface area and
water volume of the lake create a buffering effect, which dampens the immediate impact
of rainfall on surface water levels.

4.0 Impact Assessment

4.1 Well Interference

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

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

There are no other non-municipal groundwater takings registered in the MECP PTTW
database within 2 km Clemens Mill Well Field.

All properties within 500 m of the Clemens Mill well field are serviced with municipal
water. 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 G6, G16, G17, G18 and G19
received in 2024 and 2025.
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4.2 Aquifer Response to Pumping and Precipitation

Groundwater level responses observed during 2024/2025 indicate that water level
declines due to pumping at the Clemens Mill well field were greatest in the deeper
bedrock aquifers closest to the production wells and became progressively less with
increasing distance from the production well and shallower depth.

Water levels in the Reformatory Quarry Member showed a clear response to pumping
where monitoring locations were located immediately adjacent to production wells.
Water levels declined by 13 metres during pumping, indicating that pumping effects
extend into this unit within the central portion of the well field.

The Gasport Formation showed the most consistent and widespread response to
pumping and represents the primary aquifer affected by production well pumping.
Monitoring locations closest to pumping wells showed the largest water level declines
(5 m), while locations several hundred metres away showed smaller responses (2 m).
This pattern indicates that pumping effects are largely controlled by distance from the
well field.

Water level responses in the Guelph Formation were more limited and variable.
Measurable drawdown was observed at locations closer to production wells, while little
to no response was observed at more distant locations. Overall, pumping effects in this
unit were less than those observed in the Gasport Formation.

The Cabot Head Formation exhibited localized responses to pumping (11 m), primarily
at monitoring locations situated very close to production wells. Away from the immediate
well field, water level changes were minor (2 m).

Overburden aquifers showed the least response to pumping. Water levels in these units
were generally stable and did not show consistent pumping-related drawdown, except at
isolated locations near production wells. In general, overburden water levels were more
strongly influenced by recharge conditions than by pumping of the bedrock aquifers.

Review of precipitation data from the Shade’s Mills weather station showed that
short-term water level changes associated with storm events were most evident in the
overburden and shallow piezometer monitoring locations. These recharge-related
fluctuations were less apparent in the deeper bedrock aquifers, where pumping was the
primary control on water level behaviour.

In summary, pumping-related drawdown at the Clemens Mill well field was greatest in
the Gasport Formation and deeper bedrock units near the production wells and
decreased with distance and shallower depth. This pattern is consistent with the
expected zone of influence of the well field and indicates that pumping effects are largely
confined to the deeper bedrock aquifers.
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5.0 Conclusions

Impacts from pumping at the Clemens Mill Well Field (G6, G16, G17, G18 and G19)
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 5552-
BUKM94;

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

e There were no reported well interference complaints arising from water taking at the
Clemens Mill well field;

e Water levels in several wells screened across ATB3, Guelph, Eramosa, Gasport
Formations show a measurable response to nearby pumping, however, water levels
are stable;

e Seasonal water level trends are observed at most overburden and shallow bedrock
wells; and

e Further monitoring of the new piezometers and stream monitoring locations is
necessary to evaluate the groundwater and surface water interactions.
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0 nta r i o Ministry of the Environment, Conservation and Parks
Ministére de ’Environnement, de la Protection de la nature et des Parcs

AMENDED PERMIT TO TAKE WATER
Ground Water
NUMBER 5552-BUKM94

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

The Regional Municipality of Waterloo
Floor 7 - 150 Frederick St

Kitchener, Ontario, N2G 4J3

Canada

For the water Clemens Mill Well Field; G6, G16, G17, G18, and G19
taking from:

Located at: 1098 Franklin Blvd
Cambridge, Regional Municipality of Waterloo

720 Saginaw Pky
Cambridge, Regional Municipality of Waterloo

1037 Elgin St N Turnbull Reservoir
Cambridge, Regional Municipality of Waterloo

335 Saginaw Pky
Cambridge, Regional Municipality of Waterloo

Cedarbrook Crt Lot 1 Concession 12
Cambridge, Regional Municipality of Waterloo

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

DEFINITIONS

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

(b) “Provincial Officer” means any person designated in writing by the Minister as a Provincial
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(©)
(d)
(e)

(H
(2

Officer pursuant to section 5 of the OWRA.
"Ministry" means Ontario Ministry of the Environment, Conservation and Parks.
"District Office" means the Guelph District Office.

"Permit" means this Permit to Take Water No. 5552-BUKM94 including its Schedules, if any,
issued in accordance with Section 34.1 of the OWRA.

"Permit Holder" means The Regional Municipality of Waterloo.

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

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

TERMS AND CONDITIONS

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Compliance with Permit

Except where modified by this Permit, the water taking shall be in accordance with the
application for this Permit To Take Water, dated July 23, 2020 and signed by Karl Belan, and all
Schedules included in this Permit.

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

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

This Permit is not transferable to another person.

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

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

The Permit Holder shall report any changes of address to the Director within thirty days of any

such change. The Permit Holder shall report any change of ownership of the property for which
this Permit is issued within thirty days of any such change. A change in ownership in the

Page 2 - NUMBER 5552-BUKM94



2.1

2.2

23

24

2.5

2.6

property shall cause this Permit to be cancelled.
General Conditions and Interpretation

Inspections

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

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

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

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

(b) limit in any way any authority of the Ministry, a Director, or a Provincial Officer, including
the authority to require certain steps be taken or to require the Permit Holder to furnish any
further information related to this Permit.

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.

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.

Severability

The requirements of this Permit are severable. If any requirements of this Permit, or the
application of any requirements of this Permit to any circumstance, is held invalid or
unenforceable, the application of such requirements to other circumstances and the remainder of
this Permit shall not be affected thereby.

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.
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3.1

3.2

Water Takings Authorized by This Permit

Expiry
This Permit expires on May 31, 2030. No water shall be taken under authority of this Permit
after the expiry date.

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

1

4.1

4.2

Source Name| Source: Taking Taking Max. Max. Num. | Max. Taken |Max. Num. of  Zone/
| Description: Type: Specific Major Taken per |of Hrs Taken  per Day Days Taken | Easting/

Purpose: Category: Minute per Day: (litres): per Year: | Northing:
(litres):

G6, G16, G17 Well Municipal Water Supply 9,050 24 13,032,000 365 17
(Thorbull), 556356
G18, G19 Drilled 4805058

Total 13,032,000
Taking:

Monitoring

Under section 9 of O. Reg. 387/04, and as authorized by subsection 34(6) of the Ontario Water
Resources Act , the Permit Holder shall, on each day water is taken under the authorization of this
Permit, record the date, the volume of water taken on that date and the rate at which it was taken.
The daily volume of water taken shall be measured by a flow meter or calculated in accordance
with the method described in the application for this Permit, or as otherwise accepted by the
Director. The Permit Holder shall keepall records required by this condition current and available
at or near the site of the taking and shall produce the records for inspection by a Provincial
Officer upon his or her request. The Permit Holder, unless otherwise required by the Director,

shall submit, on or before March 31" in every year, the records required by this condition to the
ministry’s Water Taking Reporting System.

The Permit Holder shall complete the monitoring plan as described in item 1 of Schedule A. The
Permit Holder shall measure and record water levels hourly in the following monitoring wells:

P-CM-PSLCH_LK-16-Z
C-CM-OWO01-10-A
C-CM-OW02-10-AB
C-CM-OW1-06-ABCDEF
C-CM-OW1-15-ABC
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4.3

5.1

5.2

C-CM-OW2-06-ABCDEF
C-CM-OW3-06-ABC
C-CM-OW4-92-ABC
C-CM-OW6-94-ABCD
C-CM-PBOW1-06-ABCDEF
C-CM-PLOW1-06-AB
C-CM-TW3-05-ABC

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

Impacts of the Water Taking

Notification

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

For Groundwater Takings

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

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

Director May Amend Permit

Page 5 - NUMBER 5552-BUKM94



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

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

1.

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

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

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

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

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

a. The name of the appellant;
b. The address of the appellant;
c. The Permit to Take Water number;
d. The date of the Permit to Take Water;
e. The name of the Director;
f. The municipality within which the works are located,
This notice must be served upon:
The Secretary The Director, Section 34.1,
Environmental Review Tribunal AND Ministry of the Environment, Conservation
655 Bay Street, 15th Floor and Parks
Toronto ON Floor 1, 135 St Clair Ave W
M5G 1E5 Toronto, ON

Fax: (416) 326-5370

Email: ERTTribunalsecretary@ontario.ca M4V 1P5

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

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

This Permit cancels and replaces Permit Number 8842-9FDJUC, issued on 2014/01/16.

Dated at Toronto this 2nd day of November, 2020.

g

Gregory Meek
Director, Section 34.1
Ontario Water Resources Act , R.S.0. 1990
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Schedule A
This Schedule “A” forms part of Permit To Take Water 5552-BUKM94, dated November 2, 2020.

1. “Monitoring Plan — Cambridge East Well Fields (Pinebush and Clemens Mill) PTTW
Applications” dated April 22, 2020 and prepared by Golder Associates."
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> GOLDER

April 22, 2020 Project No. 19119485

Karl Belan, M.A.Sc., P.Geo., Hydrogeologist
Regional Municipality of Waterloo

Water Services

150 Fredrick Street, 7th Floor

Kitchener, ON N2G 4J3

MONITORING PLAN - CAMBRIDGE EAST WELL FIELDS (PINEBUSH AND CLEMENS MILL)
PTTW APPLICATIONS

Dear Mr. Belan,

In support of the Region of Waterloo’s Permit to Take Water (PTTW) applications to the Ministry of the
Environment, Conservation and Parks (MECP) for the Pinebush and Clemens Mill well fields, the following letter
presents the monitoring plan to be completed by the Region in support of the updated PTTWs. This letter follows
the completion of the Cambridge East Water Supply Class Environmental Assessment (EA) (Golder, 2018), which
recommended the addition of water supply from wells P10A, P10B and P19 in the Pinebush well field and from
G19 in the Clemens Mill well field. This letter provides additional details on the recommended monitoring program
provided in the EA documentation (Golder, 2018).

Background — Pinebush Well Field

The Region currently has a Permit for wells P11 and P17 (PTTW No. 7343-9FFJBX) for 120 L/s in the Pinebush
well field. This permit was issued in January 2014 and expires on May 31, 2024. Wells P10, P11 and P17 supply
the Pinebush Water Treatment Plant (WTP). Well P10 was constructed prior to the Ontario Water Resources Act
and therefore is not listed on the PTTW. In 2010 and 2011 new test wells P10A, P10B, P19 (previously referred to
as PBTW1-10) were constructed, a steel well casing liner was installed in P17 and P11 was re-drilled and re-
constructed. Following testing of the new and existing wells in 2010/2011 (Stantec, 2013), groundwater modelling
(Golder, 2017) and the completion of the Class EA (Golder, 2018), the Region is applying for a PTTW renewal for
the Pinebush well field which will include P10, P10A, P10B, P11/P17 and P19. P10B is intended as a
replacement for P10 which will be decommissioned once these new wells are brought online. Wells P10A and
P19 were constructed to restore municipal well capacity that has declined at P11 and P17.

Background — Clemens Well Field

The Regional currently has a Clemens Mill well field permit for wells G6, G16, G17 and G18 (PTTW No. 8842-
9FDJUC) for 150.8 L/s. This permit was issued in January 2014 and expires on May 31, 2024. These wells
supply the Turnbull WTP. Following the completion of the Class EA (Golder, 2018), the Region is applying for a
PTTW renewal for the Clemens well field, which will include wells G6, G16, G17, G18 and G19 (previously
referred to as CMPW2-06 or Cedarbrook Well). As part of the Hydrogeological and Natural Environment Report,

Golder Associates Ltd.
210 Sheldon Drive, Cambridge, Ontario, N1T 1A8, Canada T:+1 519 620 1222 F: +1 519 620 9878

Golder and the G logo are trademarks of Golder Associates Corporation



Karl Belan, M.A.Sc., P.Geo., Hydrogeologist Project No. 19119485
Regional Municipality of Waterloo April 22, 2020

an assessment of the sustainability of the new takings was completed and a monitoring program was
recommended (Golder, 2017); a copy of this report is included with the application (electronic).
Monitoring Program

As required in the current PTTWSs, monthly annual monitoring is completed at five wells in Pinebush and 13 wells
in Clemens Mills, as shown in Table 1 and on Figure 1.

Table 1: Monitoring Included in Current PTTW

Pinebush Well Field Clemens Mill Well Field

C-PB-OW1A-11 C-CM-OW6ABCD-94
C-PB-OW1B-11 C-CM-OWO02A-10
C-PB-OW1A-92 C-CM-OW02B-10
C-PB-OW1BC-92 C-CM-OW01A-10
C-CM-OW4A-92
C-CM-OW4BC-92
C-CM-OW3ABC-06

Recommended Additional Monitoring — Existing Locations

As part of the Hydrogeological and Natural Environment Report (Golder, 2017), a monitoring program was
recommended for the Pinebush and Clemens Mills well fields. The following additional recommended monitoring
is consistent with the recommendations included in the Cambridge East Class EA.

1)  Groundwater monitoring should be completed at the locations listed in Table 2 (appended) and shown on
Figure 1. Groundwater monitoring should be completed using dataloggers set to record at 1-hour intervals.
As per the protocol in the Region’s Groundwater Monitoring Program (GMP), manual measurements will be
completed to backup the dataloggers.

m Itis noted that the following proposed monitoring locations have already been incorporated by the
Region into their GMP: CMOW1-06, CMOW2-10, PBOW1-06, PBOW2-06, and PLOW1-06.

2) Monitoring should continue at the following wells: TW9-78, TW10-78 and MW09-T3-01. These wells are
currently being monitored by the Township of Puslinch.

3) Water levels in Puslinch Lake (LWL) should be monitored at a higher frequency (datalogger for continuous
measurement during ice-free conditions).

Recommended Monitoring - New Locations

1) The locations of proposed new monitoring locations are shown on Figure 1. The Region has initiated
discussions with the property owners at these locations. The final locations of these proposed monitoring
stations will be dependent on receipt of signed access agreements with the property owners.
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2)

6)

As ongoing water level monitoring is limited primarily in the area west of Puslinch Lake, the following
additional monitoring wells were recommended as part of the Class EA to better define groundwater
gradients and groundwater level changes around the lake:

= A multi-level deep monitoring well nest installed near Irish Creek north of Puslinch Lake (Well A);
= A multi-level deep monitoring well nest installed to the northeast/east of Puslinch Lake (Well B);

= A multi-level deep monitoring well nest installed further east of PBOW1-06 along Concession 1, in
the vicinity of Mill Creek to better define the eastern limits of the zone of influence of pumping (Well
C); and

= Additional shallow drivepoint piezometers installed in accessible locations in the vicinity of the
Puslinch Lake shoreline.

A shallow streambank piezometer is recommended east of CMOW2-06 along Shellard Road, south of Gore
Road and adjacent to Mill Creek.

A stream gauging station is recommended on Irish Creek for continuous flow gauging, during ice-free
conditions; additional spot baseflow measurements are also recommended for Irish Creek.

A shallow streambank piezometer should be installed adjacent to Irish Creek to assess shallow groundwater
gradients.

A shallow piezometer along Cedarbrook Creek (H7-06) should be reinstalled at an historic monitoring
location and included in the monitoring program.

Operational Testing and Adaptive Management

Details about the Operational Testing and Adaptive Management Plan are provided in the Hydrogeological and
Natural Environment Report (Golder, 2017) and in the Class Environmental Assessment Project File Report
(Golder, 2018)

To ensure that the optimized pumping rates are sustainable, an operational testing program should be carried out,
which is recommended to include the following steps:

m  Continue pumping of only the existing wells and P10B with expanded monitoring to collect baseline
data;

m Increase pumping from new wells in the Pinebush well field (P10A and P19); and

m Increase pumping from new wells in the Pinebush well field (P10A and P19) and the Clemens Mill well
field (G19).

After each step, a report will be completed with an updated adaptive management plan. Quarterly data reports at
key monitoring locations will also be completed. The pumping duration of each operational step will be up to five
years and the monitoring results will be available to the public and provided to the Township of Puslinch. The total
supply increase of 38 L/s is not required until the year 2031 and the Region would have the flexibility to gradually
increase takings in the period leading up to this time.

<y
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Reporting on progress of operational testing will be provided every two years in the form of Biennial Monitoring
Reports incorporated into the Region’s existing Groundwater Monitoring Program.

Well Interference Policy

The Region’s well interference policy can be found on their website at www.regionofwaterloo.ca/protectwater.

A revised well interference Policy Area was developed as part of the Class Environmental Assessment,
considering the new wells in the Pinebush and Clemens Mill well fields. The revised well interference Policy Area
is presented on Figure 11 of the Class Environmental Assessment Project File Report (Golder, 2018). This
Revised Policy Area will be added to the policy prior to new wells coming online. Although impacts to private wells
are not expected from the increased taking, an enhanced level of response will be given to any well complaints
within these policy areas.

Closure

We trust that this information is suitable to support the PTTW application. Please do not hesitate to contact us if
you have any questions or concerns.

Sincerely,
Golder Associates Ltd.

Jennifer Hancox, M.Sc., P.Geo. John Piersol, M.Sc., P.Geo.
Hydrogeologist Associate, Senior Hydrogeologist
JLH/JAP/I

Attachments: Figure 1 — Monitoring Locations in Pinebush and Clemens Mill Well Fields
Table 2 — Proposed Cambridge East Monitoring Locations

https://golderassociates.sharepoint.com/sites/105935/project files/6 deliverables/cambridge east pttw support/04_final letter_2020apr22/19119485_cambridge east pttw monitoring
support_2020apr22.docx
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Figure 1 — Monitoring Locations in
Pinebush and Clemens Mill Well
Fields
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April 2020 Table 2 - Proposed Cambridge East Monitoring Locations 19119485
Sys_ Loc . . . Screened . .
Well Name Co_de Region Name Easting Northing Interval Formation Screened Well Field |Notes
(mbgs)
CMOW3A-06 | 9202639A | C-CM-OW3-06-A | 558916.3 | 4804866.4 | 77.7 - 108.2 |Gasport Clemens Mill  |Existing PTTW - Clemens Mill
CMOW3B-06 | 9202639B | C-CM-OW3-06-B 50.3-56.1 |Guelph Existing PTTW - Clemens Mill
CMOW3C-06 | 9202639C | C-CM-OW3-06-C 36.6 - 39.6 |Guelph Existing PTTW - Clemens Mill
CMOW1-10 | 9205505A | C-CM-OWO01-10-A | 556344.5 | 4805060.2 | 9.8-12.8 |[Shallow Overburden Clemens Mill  |Existing PTTW - Clemens Mill
CMOW?2A-10| 9205506A | C-CM-OW02-10-A | 557206.2 | 4804356.0 | 33.8 - 35.4 |Deep Overburden Clemens Mill  |Existing PTTW - Clemens Mill
CMOW?2B-10 | 9205507B | C-CM-OWO02-10-B | 557208.1 | 4804356.7 | 9.7 - 12.7 |Shallow Overburden Existing PTTW - Clemens Mill
OW4A-92 | 1000389A | C-CM-OW4-92-A | 558908.1 | 4804869.3 | 36.9-37.8 |Guelph Clemens Mill  |Existing PTTW - Clemens Mill
OW4B-92 | 1000390B | C-CM-OW4-92-B | 558910.8 | 4804870.2 | 28.4-29.9 |Deep Overburden Existing PTTW - Clemens Mill
OW4C-92 | 1000390C | C-CM-OW4-92-C 8.8-10.4 |Shallow Overburden Existing PTTW - Clemens Mill
OWG6A-94 | 6507562A | C-CM-OW6-94-A | 556277.2 | 4804365.8 | 155.5 - 158.5 |Cabot Head Clemens Mill  |Existing PTTW - Clemens Mill
OW6B-94 | 6507562B | C-CM-OWG6-94-B 130.0 - 133.0 |Gasport Existing PTTW - Clemens Mill
OW6C-94 | 6507562C | C-CM-OW6-94-C 111.0 - 114.0 |Gasport Existing PTTW - Clemens Mill
Owe6D-94 | 6507562D | C-CM-OW6-94-D 68.6 - 71.6 |Guelph Existing PTTW - Clemens Mill
OW1A-92 1000383A | C-PB-OW1-92-A | 557014.6 | 4805951.6 | 29.5-84.1 |Guelph - Gasport Pinebush Existing PTTW - Pinebush
OW1B-92 | 1000382B | C-PB-OW1-92-B 18.3-21.3 |Deep Overburden Existing PTTW - Pinebush
OW1C-92 | 1000382C | C-PB-OW1-92-C 7.3-10.4 |Shallow Overburden Existing PTTW - Pinebush
PBOW1-11A | 9205806A | C-PB-OW1-11-A | 557123.0 | 4806116.0 [ 19.8 -22.9 |Deep Overburden Pinebush Existing PTTW - Pinebush
PBOW1-11B | 9205807A | C-PB-OW1-11-B 6.1-7.62 |Shallow Overburden Existing PTTW - Pinebush
CMOW1A-06 | 9202637A | C-CM-OW1-06-A | 558725.7 | 4805314.2 | 102.1 - 120.4 |Gasport Clemens Mill  |[GMP
CMOW1B-06 | 9202637B | C-CM-OW1-06-B 48.8 -57.9 |Guelph GMP
CMOW1C-06 | 9202637C | C-CM-OW1-06-C 36.6 - 39.6 |Guelph GMP
CMOW1D-06 | 9202664D | C-CM-OW1-06-D | 558724.0 | 4805313.1 | 30.2-33.1 |Deep Overburden GMP
CMOW1E-06 | 9202665E | C-CM-OW1-06-E | 558723.0 | 4805312.4 | 14.0-17.1 |Intermediate Overburden GMP
CMOW1F-06 | 9202666F | C-CM-OW1-06-F | 558724.8 | 4805313.7 46-7.6 |Shallow Overburden GMP
CMOW?2A-06 | 9202638A | C-CM-OW2-06-A | 559589.2 | 4804173.7 | 91.4 - 111.6 |Gasport Clemens Mill  |GMP
CMOW2B-06 | 9202638B | C-CM-OW2-06-B 45.0 - 58.2 |Guelph GMP
CMOW2C-06 | 9202638C | C-CM-OW2-06-C 30.5-35.4 [Guelph GMP
CMOW2D-06 | 9202667D | C-CM-OW2-06-D | 559589.8 | 4804173.5 | 27.4-29.0 |Deep Overburden GMP
CMOW?2E-06 | 9202668E | C-CM-OW2-06-E | 559588.2 | 4804174.2 | 13.7 - 16.8 |Intermediate Overburden GMP
CMOW?2F-06 | 9202669F | C-CM-OW2-06-F | 559590.5 | 4804173.0 4.6-7.6 [Shallow Overburden GMP
CMTW3A-05 | 9202049A | C-CM-TW3-05-A | 557560.0 | 4805132.0 | 106.7 - 125.0 |Gasport Clemens Mill  |GMP
CMTW3B-05 | 9202049B | C-CM-TW3-05-B 64.0-70.1 [Guelph GMP
CMTW3C-05 | 9202049C | C-CM-TW3-05-C 38.4 -46.0 |Guelph GMP
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Table 2 - Proposed Cambridge East Monitoring Locations

19119485

Sys_ Loc . . . Screened . .
Well Name Co_de Region Name Easting Northing Interval Formation Screened Well Field |Notes
(mbgs)

CMOW1A-15] 9207189A | C-CM-OW1-15-A | 557250.5 | 4803752.0 | 93.0-96.0 |Gasport Clemens Mill  |GMP
CMOW1B-15| 9207190B | C-CM-OW1-15-B | 557244.0 | 4803751.0 | 77.1-80.2 |Goat Island GMP
CMOW1C-15| 9207190C | C-CM-OW1-15-C 30.5-33.5 |Guelph GMP
PBOW1A-06 | 9202643A | C-PB-OW1-06-A | 559285.9 | 4806058.2 | 91.4 - 109.1 |Gasport Pinebush GMP
PBOW1B-06 | 9202643B | C-PB-OW1-06-B 48.2 - 54.3 |Guelph GMP
PBOW1C-06 | 9202643C | C-PB-OW1-06-C 35.4-41.5 |Guelph GMP
PBOW1D-06 | 9202670D | C-PB-OW1-06-D | 559284.4 | 4806058.2 | 32.0 - 35.5 |Deep Overburden GMP
PBOW1E-06 | 9202671E | C-PB-OW1-06-E | 559283.1 | 4806058.4 | 19.0-22.9 |[Intermediate Overburden GMP
PBOW1F-06 | 9202672F | C-PB-OW1-06-F | 559281.8 | 4806058.7 | 8.2-11.3 |Shallow Overburden GMP
PBOW2A-06 | 9202673A | C-PB-OW2-06-A | 558534.8 | 4806923.5 | 91.4 - 109.8 |Gasport Pinebush GMP
PBOW2B-06 | 9202673B | C-PB-OW2-06-B 48.9 - 55.0 |Reformatory Quarry GMP
PBOW2C-06 | 9202673C | C-PB-OW2-06-C 33.5-44.4 |Guelph GMP
PBOW2D-06 | 9202674D | C-PB-OW2-06-D | 558535.9 | 4806925.7 | 33.2-36.3 |Deep Overburden GMP
PBOW2E-06 | 9202675E | C-PB-OW2-06-E | 558536.3 | 4806926.8 | 25.0 - 28.0 |Intermediate Overburden GMP
PBOW2F-06 | 9202676F | C-PB-OW2-06-F | 558534.4 | 4806922.1 | 14.0 - 17.1 [Shallow Overburden GMP
PLOW1A-06 | 9202647A | C-PB-PLOW1-06-A | 559402.9 | 4806775.2 | 9.1-10.7 |Shallow Overburden Pinebush GMP
PLOW1B-06 | 9202647B | C-PB-PLOW1-06-B | 559403.1 | 4806774.7 3.8-5.3 |[Shallow Overburden GMP
OWb5A-94 | 9200572A | C-PB-OW5-94-A | 558345.8 | 4806730.4 | 137.0 - 140.0 |Cabot Head Pinebush GMP
OW5B-94 | 9200572B | C-PB-OW5-94-B 104.0 - 110.0 |Gasport GMP
OW5C-94 | 9200572C | C-PB-OW5-94-C 53.3-59.7 |Reformatory Quarry - Goat Island GMP
OW5D-94 | 9200572D | C-PB-OW5-94-D 43.3-48.3 |Guelph GMP
OWS5E-94 | 9200572E | C-PB-OW5-94-E 36.3 - 39.3 |Deep Overburden GMP
OWS5F-94 | 9200572F | C-PB-OW5-94-F 6.1-9.1 |Shallow Overburden GMP
OW5G-94 | 9200572G | C-PB-OW5-94-G 14.8 - 17.8 |Shallow Overburden GMP
LWL 9202660 P-LWL-06 559343.8 | 4806815.2 | surface water|Puslinch Lake Pinebush GMP

> GOLDER



(% BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix B

Well Records

g xipuaddy



Table B1: Construction Details

Monitoring Well ID |Year Screened |Screened Formation Distance to closest
Built Depth active production
(mbgs) well (m)
C-CM-OWO01-10-A 2010 9.8-12.8 AFB1 11 (G6)
C-CM-OWO02-10-A 2010 33.8-35.4 ATB3 139 (G18)
C-CM-OW02-10-B 2010 9.7-12.7 ATB3 139 (G18)
C-CM-OW1-06-A 2006 |102.1-120.4 | Middle Gasport to Cabot 710 (G16)
Head
C-CM-OW1-06-B 2006 48.8-57.9 | Middle to Lower Guelph 710 (G16)
C-CM-OW1-06-C 2006 36.6-39.6 Upper Guelph 710 (G16)
C-CM-OW1-06-D 2006 30.2-33.1 AFD1 710 (G16)
C-CM-OW1-06-E 2006 14.0-17.1 AFA2 710 (G16)
C-CM-OW1-06-F 2006 4.6-7.6 AFA2 710 (G16)
C-CM-OW1-15-A 2015 93.0-96.0 Upper Gasport 548 (G18)
C-CM-OW1-15-B 2015 77.1-80.2 Goat Island to Upper 548 (G18)
Gasport
C-CM-OW1-15-C 2015 30.5-33.5 Upper Guelph 548 (G18)
C-CM-OW2-06-A 2006 | 91.4-111.6 | Middle Gasport to Cabot 1,368 (G16)
Head

C-CM-OW2-06-B 2006 45.0-58.2 | Middle to Lower Guelph 1,368 (G16)
C-CM-OW2-06-C 2006 30.5-35.4 | Contact to Upper Guelph 1,368 (G16)
C-CM-OW2-06-D 2006 27.4-29.0 ATB3 1,368 (G16)




Monitoring Well ID |Year Screened |Screened Formation Distance to closest
Built Depth active production
(mbgs) well (m)
C-CM-OW2-06-E 2006 13.7-16.8 AFB1 1,368 (G16)
C-CM-OW2-06-F 2006 4.6-7.6 AFA2 1,368 (G16)
C-CM-OW3-06-A 2006 | 77.8-108.2 | Upper Gasport to Cabot 599 (G16)
Head
C-CM-OW3-06-B 2006 50.3-56.1 Lower Guelph to 599 (G16)
Reformatory Quarry
C-CM-OW3-06-C 2006 36.6-39.6 | Contact to Upper Guelph 599 (G16)
C-CM-OW4-92-A 1992 36.9-37.8 Upper Guelph 591 (G6)
C-CM-OW4-92-B 1992 25.4-29.9 ATB3 591 (G6)
C-CM-OW4-92-C 1992 8.8-10.4 AFA2 to AFB1 591 (G6)
C-CM-OW6-94-A 1994 |155.5-158.5 Cabot Head 6 (G17)
C-CM-OW6-94-B 1994 130-133 Middle Gasport 6 (G17)
C-CM-OW6-94-C 1994 |111.0-114.0 Upper Gasport 6 (G17)
C-CM-OW6-94-D 1994 68.6-71.6 Reformatory Quarry 6 (G17)
C-CM-PBOW1-06-A | 2006 | 91.4-109.1 | Upper to Lower Gasport 1,640 (G16)
C-CM-PBOW1-06-B | 2006 48.2-54.3 Lower Guelph 1,640 (G16)
C-CM-PBOW1-06-C | 2006 35.4-41.5 | Contact to Upper Guelph 1,640 (G16)
C-CM-PBOW1-06-D | 2006 32.0-35.5 AFD1 to contact 1,640 (G16)
C-CM-PBOW1-06-E | 2006 19.8-22.7 ATB3 1,640 (G16)
C-CM-PBOW1-06-F | 2006 8.2-11.3 ATA2 to AFA2 1,640 (G16)




Monitoring Well ID |Year Screened |Screened Formation Distance to closest
Built Depth active production
(mbgs) well (m)
C-CM-PLOW1-06-A | 2006 9.1-10.7 AFA2 3,232 (G18)
C-CM-PLOW1-06-B | 2006 3.8-5.3 ATA2 3,232 (G18)
C-CM-TW3-05-A 2005 |106.7-125.0 | Middle Gasport to Cabot 901 (G16)
Head
C-CM-TW3-05-B 2005 64.0-70.1 Middle to Lower Guelph 901 (G16)
C-CM-TW3-05-C 2005 38.4-46.0 | Contact to Upper Guelph 901 (G16)
Piezometer Year Screened Screened Formation Closest
Monitoring ID Built Depth Production well
(mbgs) Distance (m)
C-CM-DP2-21-A 2021 1.9-2.3 Shallow Overburden 970 (G19)
C-CM-DP2-21-A 2021 1.1-1.5 Shallow Overburden 970 (G19)
C-CM-DP4-21-A 2021 1.2-1.6 Shallow Overburden 690 (G19)
Surface Water Year Closest
Monitoring ID Built Production well
Distance (m)
C-CM-SW1-22-Z 2022 2,430 (G16)
C-CM-SW2-21-Z 2021 970 (G19)
C-CM-SW4-21-Z 2021 690 (G19)
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DRILLED BY €. Muxsow) DrawnN DY T. .
INsTaLeep ay Je TR Leprovip BY L, J_'s
-
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Depth
in_metres
NEW 100mm 304SS Discharge head
0.0 Well Head ]
0.21 Floor
300 mm (12") steel well casing
e NEW Thixotropic Grout
4 NEW #8—4 TWU power cable
NEW 250 mm (10") SCH10 304 stainless steel liner
NEW 100 mm (4") SCH40 304 SS riser pipe
NEW 25 mm (1") PVC flush joint water level tube
28.7  Bottom of original 300 mm /. &
casing / /:
/-
% 2
V] '
I/ /;
/. |
1mlz
/ g
1/ g
. I
1/ g
‘ %
4 &
1/ /o
43.0 Top of pump / V /
Bottom of sounding tube / N 4
1/ .
. |
[%3
v 3 , NEW Pump
- : | Manufacturer: Grundfos
- < | Model: 230S200 — 6 stage
. o H 1
437  Bottom of 250 mm liner — /] | 4 (Design' Point 18 L/s @ 190m TDH)
43.8 Pump inlet E D= 5
! |
.
! L/
! 5 |
I z : NEW Motor
: « ——1  Manufacturer: Frankin
| 5 ! Power: 25 hp/ 575 v/ 3 ph
| % |
! |
! |
! |
! |
} |
I
: L———— 300 mm (12") Open rock hole
|
! |
|
I
| |
l |
! |
: |
I
81.8 Bottom of well 1 )
NOTES CLIENT

(1) Al measurements below top of casing
which is 0.21 m above floor.

NN\ Lotowater =

TECHNICAL SERVICES INC,

Regional Municipality of Waterloo

Well G6
Pump and Liner Installation Drawing

PROJECT No. 006-279

G: \Lotowater Projects\006 Region of Waterloo\279 RMOW Liner Porject 2013\Well G6\Proposed Liner.dwg

DESIGN

BP

DRAWN

EH

2014/06/24

CHECKE!

BP

2014/07/29

FIGURE
6

REVISION No. 2014/08/20 scale  N.T.S.

G6
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- MASTER 17X11 160900734_MASTER_LOGS.GPJ STANTEC - DATA TEMPLATE.GDT 2/5/15 NSPINA

STANTEC BOREHOLE AND WELL

Production Well: C-CM-G6-59

Project: 2013 Well Coqstruction and Testing Field Investigator: N/A Ground surface elevation:309.23 m AMSL
Client:  Regional Municipality of Waterloo Contractor: International Water Supply Ltd./ Lotowater Technical Services Inc. Top of casing elevation: 309.52 m AMSL
Location:Region of Waterloo; Clemens Mill Well Field Drilling method: N/A Easting: 556355.45
Number: 1609-00734 Date started/completed:01-Sep-1959 / 08-Oct-1959 Northing: 4805062.24
SR, |
SUBSURFACE PROFILE GEOPHYSIC DETAILS WELL DETAILS
Elevation [
Depth Graphic Lt i i inti (m AMSL) Optical Caliper | Gamma Resistivity
P! aphic Log Lithologic Description Depth Televiewer (cm) i (cps) (Ohm.m)
(m BGS)
ft 20 35 50 65 80 | 20 40 60 80 900 180027003600
Ll _\_.Gmund.Sudace 309.44 T N I B N | Lo =
\TOPSOIL 3 hove Ground |
5 \cray I\ 308.92 Steel Casing
W 0.21 mAGS
10 \hard l | 030 i "
15 GRAVEL AND CLAY 1308.31: {
" \coarse grained ST 091
2 SAND AND GRAVEL 1304.05 / Cement Groul of
25 \coarse grained /h 5.8 Grénslg)ar Space
30 SILTY SAND 1301.61/
35 medium grained 762 ! 0t028.5m
40
45
324 mm (OD)
50 202.77 casing to 28.5m
55 Y, CLAY 16.46
60 (S
[ %
65 288.81
70 X7 SILTY SANDY CLAY 20.42
[ / 285.45
80 3 3| GRAVEL AND CLAY 23.77
85 { coarse grained 283.32
BOULDERS AND GRAVEL 25.91
90 it clay 280.88
95 LIMESTONE 28.35
100 [T ] brown
4
105 l I I .
110 | I 3 [~¢—— Cement of Annula
115 [ [ Space
756 I l [ 0t0435m
125 | 250 mm
130 [ ] Schedule 10
I No. 304 Stairless
135 l I Steel Liner
140 [ T 0to43.5m
145 ¥
150 “T 1| horizontal ring feature at 45.66 m BGS
155 ]
160 [ [ | vertical fracture 47.5 to 48.5 m BGS 250.85
165 T 1 [\horizontalringfeature at 4917 mBGS _ _IT 4938 :
[ [ | LIMESTONE
170 [ 1 white
175 [ [ horizontal ring feature at 49.93 m and 54.2 m BGS
253.76
= —r ] \Vug ilm_Ck_vlal_atg :6_5 EB_GS_ ____________________________________________________________________________ /] 5547
185 LIMESTONE -
190 [ I bluish grey
horizontal ring feature at 57.25 m BGS
195 [ vug in rock wall at 57.65 m BGS 248.88
200 " 1T \lagevoid, cavenat5840mBGS J] 6035
205 | [ | [ | CIMESTONE
grey ~<+—300 mi
212 | ] [ ] horizontal ring feature at 60.90 m, 61.60 m, 64.00 m, and 67.55 m BGS 1 open -
- Hole
220 [ 1 ' 4351082.0m
296 [ I [ | Yo in rock wel at67.58 m, 68.44 m, and 70.27 m BGS
230 [ [ ¥
235 I | I L horizontal ring feature at 71.20 m BGS
240 | I
245 o s OO ot U= S SO S SRt 233.33
250 T 1 LIMESTONE 75.90 1
255 [ [ | white 3
260 [ [ horizontal ring feature at 79.12 m BGS 3
[ 7 1
265 27.24
o [T oriontl g teatwestst2smees A . |
LIMESTONE T e L
275 \Iight grey [ 226.63
=N0:0r Bolenos Notes: Geophysics completed on June 24, 2014 Sy
m AMSL - metres above mean sea level Original WRAS Object Number: 6500131
m BGS - metres below ground surface Liner Modification WRAS Object Number: 9207090
m BTOC - metres below top of casing Stratigraphy description from MOE WWR
’ Fracture details from well video (July 17, 2014)
} P . n/a - not available/applicable
ol B ga e
) Stantec
Drawn By/Checked By: AD/NS/LV Sheet 1 of 1
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Ministry
of the

Environment
Ontario

The Ontario Water Resources Act

WATER WELL RECORD

1. PRINT ONLY IN SPACES PROVIDED

2. cneck [X correc

T BOX WHERE APPLICABLE

i

G16

COUNTY OR DISTRICT

Waterloo

OWNER (SURNAME FIRST)

Regional Mun. of Waterloo

TOWNSHIP. BOROUGH CITY TOWN VILLAGE

City of Cambridge

CON  BLOCK [RACT SURVEY ETC

"% cfo Lotowater Ltd. .
Box 451, Paris, ON N3l

DAY __

3Ts ]

DATE €

Lot

OMPLETED

18

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

MoST

&
PENERAL icoCouR COMMON MATERIAL

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH - FEET
FROM

19 ]

| Grey Sand

Silt, graVe.l Soft

A0.L- QL5

Brown Sand Silt, gravel, boulders Hard 0 =55 0

Grey Gravel Boulders Hard 5% -85 19 28

Grey Sand Silt, gravel Soft g5 - (31 28| 43
 Grey Boulders Gravel Hard 30 - 20| 43 66 |

66 87

Grey Silt

Clay, gravel Soft

s 3oz

Grey Sand

Gravel, boulders Soft

’;o.’L - ‘*c .(‘

87,
99

| Lt.Brn. Limestone

Hard

Grey Limestone

Hard

AN YN

S1l - oo

133
171

=
PO 274

—

WATER RECORD CASING & OPEN HOLE RECORD Z [ e ’ '
ey w
WATER FOUND INSI0E wALL DHETHL- TR w INCHES reet
SRS LCLIN IR [ MATERIAL [CRKIECH | . o 00 [rniimiae anires SR 10
() FRESH Osutphur === e 8 USSR
O MiNERALS STEEL s
O shury Ocas GALVANIZED
5,206 O e Qewewn || 12 | Ootavece  |.375 | +2-8 |152-10 PLUGGING & SEALING RECORD
21 ”1'“ [0 sALTY OMiNERALS OprasTic e 2 e e g e N - ~ [
= o ges S e e
%%f O resw Osuienos BoEe © MATERIAL ANO TrPE e e
MINERALS o N o e S —
229 | D pes T | 12 P vare 152-10| 32%
238-239 01 rresn 8suwnun PLASTIC . 0 152-1 Neat Cement ==
SALTY MINERALS
271 | O M Oas ree en Annular grout
288 (] rresn Osutphur O concRreTE S ===
OMINERALS OoPeN HOLE
319 [J sALTY Ocas OpLasTic
Dnuvlyy METHOD PUMPING RATE OURATION OF PUMPING LOCATION OF WELL
PUMP 0 sAILER 400 - S_L,'( - 8_”0“577” Wl . — -
STATIC WATER LEvEL T PUMEING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
Levet " NDIOR WANER LEVELS{DURING LOT LINE INDICATE NORTH BY ARROW
- PUMPING - a _RECOVERY
wnl T s wiunes ) o minutes | as minnies 60 MINVIES 3
@ 99 ) - :
PLO3 [ (03] 187, 1o, | 1114, 1IS, o
o
 Irriow Ty RTINS o e N
< | sive rate . -
% cPm TE] T WELL Feer ®ciear O crouvoy \ GLiANVALEEY 20
S [Fecounenoro rumr vre | mecommenoro ACCoMMENDED T AN 7]
a PuMP PUMPING {2
0 sHatLow [ oeep SETTING FEET |RATE GPM W
i st s SRR ) vt 2 iy
.
FINAL g WATER SUPPLY (0 ABANDONED. INSUFFICIENT SUPPLY (YRR )4—-—**——“'-‘%“—— /r’) oD ] )
OBSERVATION WELL (J ABANDONED POOR QUALITY L
STATUS i zher ok O unrimsnto !
OF WELL O RECHARGE WeLL O DEWATERING A
o Vm;;csncii O coMMERCIAL ) o
O srock g MUNICIPAL |
WATER O 1RRIGATION PUBLIC SUPPLY ﬁJ
USE (0 INDUSTRIAL [0 COOLING OR AIR CONDITIONING
O oruer O n~ort usep ¢
e W o ] Oby
O cABLE TOOL O soRING / "\
METHOD ROTARY (CONVENTIONAL) O oiamonD G’6
OF g ROTARY (REVERSE) O serrine J
CONSTRUCTION g ROTARY (AIR) O orivinG - 1 4 94 7
il BT O oiseing O orner DRILLERS REMARKS (})ﬂ-L m//qz 1
AN 2
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S S ——
LICENCE NUMBER >
. - P 3
Z | Davidson Well Drilling Limited 1737 | |2 R S
= | Aooness o
3| Box %486, Wingham, Orffdrio. NOG: wo b
E NAME OF WELL TECHNICIAN I "WELL TECHNICIAN'S o .
. LICENCE NUMBER w
2| G. Reavie 3]
o snsmtunz_Co},,v:c»mlcun/commcw« SUBMISSION DATE o
7 2 w
3 i § g .
v i nAvﬂ_MoMgsvng_z o
T

e capy

FORM NO. 0506 (11/86) FORM 9
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‘

Depths
in_metres

J

0.0 Top of new casing

0.84 Ground surface

2.8 Pitless adapter

Bottom of existing well casing ’ /

Vented well head

350 mm (14") pitless barrel

MAASS 14—MB HD Pitless Adapter

300 mm x 250 mm (12" x 107)
Concentric reducer

150 mm (6") Steel drop pipe, Sacrificial anode

Thixotropic grout seal

300 mm (12") Original steel well casing

250 mm (10”) SCH 10 304SS liner

NEW 150 mm (6") Check valve

NEW Wire #8—4 TWU

35.3 Top of pump

NEW Pump

36.1 Pump inlet

37.1 Bottom of motor

Manufacturer: Goulds
Model: 7CHC — 2 Stage
S/N: 4229960

NEW Motor

¥OLON dH Ot

58.7 Bottom of new liner

100.5 Original depth

Manufacturer: Franklin
Model: 2366278125
Power: 40hp/575v/3ph
S/N: 15J19—10—-06043A

'————— 290 mm (11.5”) Open borehole

150 mm (6") Open borehole (Drilled April 2011)

IR R

126.5 New total depth

NOTES

N\ Lotowater

TECHNICAL SERVICES INC.

CLIENT
Regional Municipality of Waterloo

e Well G16
Pump Installation Drawing

PROJECT No. 006—-351

G: \Lotowater Projects\006 Region of Waterloo\351 G16\Pump Installation.dwg

DESIGN| EH | 2011/02/24

DRAWN | EH | 2016/01/19 REVISION No.

brecked Bp | 2016/01/19

2016-01-19 scale  N.T.S.

FIGURE
1

G16
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of the
Environment

®

Ontano

1. PUNTY OMLY IN $PACTS PRDVIOKD
2. <necn 80 coswecr wou wriwn arsLiCAOLE

Ministry  ¥3 ISWCKJQzM@——

(]

6507613

The Ontario Water Resources Act

WATER WELL RECORD

wuniCre

€550

w

DOMOONX]

COURTY OR BISTRICY

Region of Waterloo

1DwWAMBNIS EOFOUGH CITV. TOWN VikLALL

City of Cambridge

COom  RLQCA 18ACT, syRerY (1T

Con..2 B.L.B.

[ e

1

(GowiA (SURNANT 7IRIT] sl

REGIONAL MUN. OF WATERLOO

sOpI(AY

150 Prederick St., Kitchener, ON N2G 433

oav

DAlL COWMLLILO

23w

03 .95

Cz1]

M hnl.f ;; 6 ;of:- - S 5 7 (3 EZEE [“

tadrn Coot v
AL l j

R

LOG OF OVERBURDEN AND BEOROCK MATERIALS st INSIRUCTIONS:

OUsIm . VAT

CENERAL COLOUA ”_“:"::mm OTHER MATCRIALS GONCRAL pEacaIPTION Tres =
Brown Silty sand Soft 0 42
Gravel o 42 43

Silty sand 83 51

Sand Gravel 51 85

Silty sand 65| 81

Till Stones, gravel siresks 81 125

Lt.Brown Limestone MEd. soft 123 136

[ JLt.Brown | Limestone Med. hard 136 | 339
Grey Limestone Med. hard 333 396

Lot e b e

[l

l{l[l'lll!ill|'

Lo J bbb b bl

e U

| )
AR
g ; [
‘32. lnll'l_’"lll[’I]JLLJII}([&J‘JI!’{llll'llﬂ![lll’_,l_‘lll[NILLIIVIIIIIL“L_;_L_L | Lﬂ] L’J
41 WATER RECORD 31]  CASING & OPEN HOLE RECORD 2 et AR puastEs AN SenaTet g
w
T IoUN0 v —.bpt wayt LR W Inca 10
il e : ke gkt ,:x’“ PYSTEIS l!.;;;}:‘n TR 5 WeTTNIAL ARD TVFC ::'.v:_‘-:n‘:- T E Ay
I ¥ pucaw 3 Qaurwwus o =
136 | g sary : g-ln-nxn i | Prea ké \ 7%:" mi e
245330 TR Jatkn lol- '
229-230 I I 1) 1siinil 13.25 LEe 375 +3 | 202.5| [L&1] PLUGGING & SEALING RECORD
12 = Ty 1 Osyeer o Al ouew e matlnjaL anp vypg ‘ELEARY ROV
Q e} S Tascenmireo (LT ST Hie seas iy
279‘1& 170 saure 12.25)3 ?g:ﬁ.::‘l' 202.5 39610 X 2 et
SAT sesen  J Osvurnur > Orrasnie 20. 19 0 02. 3
w1 RE] S TR et B s e
aLvan
[ s IR e M 2 | i O
8N 322 | ' O s 1 Gean HRcHe | |
| Sunsias 1781 wiTNaD g e T icasrion of rumriag
i 71 ! LOCATION OF WELL
Coggevwr ! U aaiLta 660 o~ | = u,',‘o':,:, e
sTane @nran LavaL ] 13 sumeing IN DIAGAAM BLLOW ZHOW QISTANCES OF WwiLL 7OOM ROAD and
Ly arind SALERERREL AR 4 7 ercosge LOYT LN INDICATE NQRTH BY AQDOW.
o sein 10 nn [.p,gry Live
. = 1391 1ol 17609 | 188:3,0) 15130 | 153,700 5.8 | = T T s =
: RS YT [ Cas tavase varar SeTim AT (RO DY TEI 5‘0’
; AP o | VB CA 2 0 aouor wELL P — ¢ 25" Im———
o [reconurnaia rump AL ; reqeuanetn 2248 (4 omn(adld sheaw 5‘17 .
i b . Q smaviow . G oocr - oo 200 0 i £60 o > ]
-
{ vO Al q N
H ~
! FINAL MK @ warcn suesLy N O AGAROONED. INSUEFICIENY SupdLy " N
STATUS 1 O oestavatiow weie b (] 4wamouniD 0O QUALITY Tudwure 255 440,48 R
¥ O 1eer o 1 0O unrinisucd N
OF WELL * O stcmaacg vt O ntwargaing E
T @ souenc Y O comntciaL »
b0 sreex ¥ wumitiray
WATER 3 O iamcarion: ! g PUALIC SUPBLY f‘ E
USE" 7|4 O resvaranas * [0 co0uwE on ate cauaifigning
o : : o ornem * O war eto ,\'\ .
N D caszyooUr + O soming ’ R
METHOD s a2 g 200a8Y (Coav(atiOaaLs. * O oiamong h
F 3 DOTARY (RTVERICH O atenna g
CONBTRUCTIONI| * ROTAAY (AN * 0O smwving’ / / .
i 3 & g SiusRuSantIaN; Qamaira Oarsen - brILLERS ltlu-;»‘ e [- T J / 1 3 2 4 8 7
wARt OF WiLL ComTaacran wTL. CONTRACTS WS TTn B :u-rnﬂnl T [ohTE Rieties rwn i
3 f o LIEANCC nyURBLR = [vevecr .
| |=| Davidson Well Drilling Limited 1737 = 1737 JUL 26 8% |
g ACBRLEE O [t arwer e ..-,g.,.
< | P.O. Box 886, Wingham, Ontario. NOG 2W0 %
. E NAaWmE OF WALL TEERMICIAN l““ TCCNNICIANS D [ty
P Wt LA ALl
B3RS jfewe THL 3, S
) Q HMiCiam ie acron NUesinaian oevq :
! . e 03 .. 03,94 |0 CSS.ES

M\N\STHY OF THE ENVIARONMENT COPY

JUL 24 98 15:81

FORM NO. 0508 {11/86) FORM 8§

416 2356235

G17
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Depth
inepm sr R Vented well head
0.0 Top of new cosing I—
200 mm (8") steel stinger pipe
0.37  Ground surface TI7I7777 777777777777, 77777777777777777777
400 mm (16") pitless barrel
1.6 Pitless odapter ll MAASS 14-MB HD Pitless Adatper
ST 1/
350 mm (147) steel well casing
200 mm (8") SCH 40 steel column pipe
Power cable #4—4 TWU
W Sacrificial Anode
58.8 High/Low level probe l] NEW
25 mm (17) flush joint PVC sounding tube
59.0 Top of pump
i
i Pump
Manufacturer: Grundfos
Model: 800S600-3AA
60.0 Pump intake '
.. 3
61.0 Bottom of flush joint I NEW
§ Motor
g Monufacturer: Franklin
o v
— ower: H
61.6 Bottom of motor S/N: 13A19-31-080528
62.1 Bottom of caosing
| l
I |
| I
| I 350 mm (14") Open borehole
l |
I |
120.0 Total depth L |
CLIENT
\\ Reglional Municipailily of Waterloo
I.JOtOWQtCI e
I SERVICES Well 17
Pump Installeifon Drawing
PROJECT No. 004-201 G:\Lotowater Projects\006 Region of Waterloo\201 G17 Test and Rehab\Pump Install.dwg FIGURIE
DESIGN
DRAWN [ ex | 2013/02/08 REVISIONNo.  2013/02/05 scAle  NLT.S. 3
ICHECKED

G1l7
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G17

Caliper (inch)

Naot. Gammo (cpm) Q.25EL0C(ohm—ft) 2.5EL0G(ghm~Ft)

. 4 8 t2 16 200 2500 C 1000 0 10000 o — — — — —
| IIIIITHHHIIH TN [T (TITTTITT] & e = =2
| ST Ty 0%y — —
- o - SITYGRAVEL TdT
o |44
FERS
L - - N I pEgt
SILT and CLAY /://:
fee
| L . - /::/:
///:/
o - L _ —_— | - — // 7
%’ light brown DOLOSTONE ;/
L% | | | | Guelph~Lockport Form. {/; ;
{
v
i
V4
B » B B i
_______ Vi
/
B B B B 7
S e [ 7
T B L _ 777 :
E Y4
= yd
- i L 8 | 777
7
S L B i R
|
4
- - - i
i
4
Vi
B B B Vv
/
YV
/
L L - YA
7/
yd
B B N /
v
200 - - SHALE. (ROGHESTER-£1-7)
t Bgrlf?ét;rl?gﬁ Form
j réd 1o gréen SHALES —
B 3 | Cabot Head Form.
LLLCHLELELLECL] LALLM LUy L

LOTOWATER LTD.

Well Nome: TW2—91 THE REGIONAL MUNICIPALITY OF WATERLOO

File Name: TW2-91 ‘-TWZI91 MULTILEVEL COMPLETION DETAILS
Location: Turnbull Resevoir 320 MASL
Elevation: 0 Reference: Ground Surface

Project: 011-016 May 1994 FIGURE 2
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G17

QVERBURDEN v N
5 15 0 4000 0O BOO O 5000
CALIPER GAMMA_LOG . .
5 {inch 25 250 (cpm) 1500 100 {ohm—it) 1400 0O chm~ft 15000

TTITTITT T e~~~ "0

clayey SiILT
with ‘sond

tan to grey DOLOSTONE

grey DOLOSTONE

Z
L VOID from 341-348 A f‘é
L /; V4
L = - r? . F4L
- — _ g—_‘}; :_——_ (—' YOID from 365-~369 7k
1 - 7 i ™| L TT— oS
i q _ vy
e - 8L TH A e e e - - - - =~ 2
l AN
LOTOWATER LTD.
Well Name: pilot 2
File Nome: €19 THE REGIONAL MUNICIPALITY OF WATERLOO
Locotion: t of 8"
E?ecvczj;%r;: W%S Eeference: Surfoce GEOPHYSICAL AND LITHOLOGIC LOGS OF
THE G17 PILOT HOLE
Project: 011-016 May 1994 FIGURE 3
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BHSCHEM WG

G18

Q
o

BOREHOLE SCHEMATIC
Ciemens Mill School Site — Heat Pump Source Well

Aluminium Cap

10—inch Steel Casing

OVERBURDEN

Silts, Sands, Gravels
12 1/2 inches

: S Z 107.61 feet (32.81 metres)

BEDROCK 118 feet — top of liner
SURFACE 123 feet = 124.5 feet — bottom of casing
£ — £
/ — /.
— e
T _- 4/_. 10—inch Open Hole Bedrock Well Z
- GUELPH 1 |= Siotted PVC Liner
FORMATION | , 7
Limestone/Dolostone _
z —
/ 234 feet
| 8—inch
7 T Pilot Hole
&
/ 304 feet LEGEND
; ee
ix ' Concrete Security Collar
Bentonite Grout
Vertical Scale approx. 1:50
Dote ...Rec....1991.... Heorizontal — Net fe Seale Drawn ..D.G.....

Project .91.1.=8006. Golder Associates (717 JEP———
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pa = TP

s

Ministry of Well Tag Numbe

the Environment

Ontario

Instructions for Completing Form

A026005

A D2EOUS

. G19  ‘well Record
‘Regulation 903 Ontario Water Resources Act

- ——

page 1 of 1

All metre measurements shall:be reported to 1/10™" of a metre.

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.
All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Watér Well Management Coordinator at 416-235-6203.

Please print clearly in blue or black ink only.

Ministry Use Only

MUN |

Well Owner’s Information and Location of Well Information

CON

RR#/Street Number/Name

City/Town/Village

Site/Compartment/Block/Tract etc.
Galt Tract

“Unit Make/Model

GPS Reading NAD Zone Easting Northing Mode of Operation: | | Undifferentiated [X Averaged
la | 3’ llT] l Lﬁs@gﬁg #8( !4@&& magellan [ ] Differentiated, specify
Log of Overburden and Bedrock Materials (see instructions
g 4
General Colour Most common material Other Materials General Description ':":igm M_;_a;res
oo | Sin 0 OAI? 2 . o 7ol
At pa00 | Swnses ﬂ"ﬁﬂw’a&//ﬁma DER R.62 |04/ 75
2y Sok 7 SAD [ FRICA1601E D L 11 S vest st Lfere s R P ol t
&z 4""/;/;‘@%0&34 ) Lpone SToxe" LANSELEE D IR.6 )| /20 FF
LLse ¢ | Sttage g /R0 29 1 . Sty
Hole Diameter Construction Record o “Test of Well Yield
Depth _ Metres | Diameter | [ 10 _ Wall Depth Metres Pumpifig test method Draw Down Recovery
From To~ |Centimetres diam Material thickness . | pump Time|Water Levell Time |Water Level
O é <5 centimetres centimetres From To  _of . min | Metres | min | Metres
Ary . { Pump intake set at - Istatic
Casing (metres) 34 Level| 293
é SN 26:3 ESteel [ JFibreglass| . : F;lixmp/mg rate - 18.02 116.87
itres/mi
Fovg [_]Plastic[]] Concrete ¢ 752 C el pa. 3477 (Duréltion r:))f;s:ﬁp?ng 2 18.10] 2
Water Record [Galvanized . =
Water found Kind of Water - _,;‘Z_hrs +______ min
at Metres / DSteel_ [ Fibreglass Final water level end 318,323 |6.584
et i | B S TP
[ Other: i | Recommended pump [ 4 [8.38 | 4 [6.33
e v e e e S i ) .
&@ m resh [_] Sulphur O tee. [IFibreglass ; []Shallow4g] Deep)
[ Gas Salty [ Minerals []Plastic[ ] Concrete Recommendedpump | 5 (8,4 25 6.13
ther: Galvanized depth. 3ﬂ_metres
[Jothe
b A7 %‘Fresh [ sulphur | | _ Screen gfgmme"ded Pumb 110 |18.52 110 |5.60
L] Gas Salty [ ]Minerals| [ Qutside |—g . * 3idrkin) 15/8.63115(5,.28
] M []Steel [ |Fibreglass Slot No. ] ; = N -
(] other: diam - Piectic M Concret |Hfflowinggiverate- | 20 [ g - 69 120 |5.03
After test of well yield, water was F %Galstuc _Dd oncrete ., (litres/min) 25 lg 991025 4.88 |
Y : ’ alvanize : H — O
Clear and scladlment free i : Ee%%mg»'"?%ed;zg%?tm 0 |g 797130 4.66
(] Other, specify No Casing or Screen ‘ 40 /8.85 40 4,54
L ‘ 5018.9Q /50 4,42
Phlonnated QYes [INo X open hole K {7 1 | £S5y 60 p.95 |60 4. 33

Plugging and Sealing Record Annular space [_| Abandonment

Location of Well

Depth set at - Metres ial bentonite slurry. neat cemient siumy) etc. Volume Placed In diagram below show distances of well from road, ot line, and building.
From To Material and type (bentonite siury, ® ) {cubic metres) Indicate north by arrow.
O |6 CEREAIT & A
¢ L0 ~ o
Method of Construction ’ ’ ; W
[_] Cable Tool Rotary (air) ] Diamond [ pigging T ‘_2
Rotary {(conventional). -[_| Air percussion [ Jetting L (-] other gm o -J.
Rotary (reverse):: E:Boting ... [CJ Driving - . = .0 o0 3
' : " Water-Use gt : Ccé((yr Hreoke €.+ » *9
[]Domestic [Jindustrial [ Public Supply ] Other ]
[] Stock [CICommercial ] Not used
(] trrigation Municipal [] Cooling & air conditioning Audit No. Z 3 4 7 0 1 Date Well Completye\((iY v MM DD
Final Status of Well
mWater Supply ~ []Recharge well ) [ unfinished [] Abandoned, (Other)| | Was the well owner's information Date Delivered YYY¥ MM DD
[(] observation well [] Abandoned, insufficient supply ] De\ivatering | package deliyered? - [ves [[INo | |
[] Test Hole [] Abandoned, poor quality . [7] Replacement wall i : L —
; ¢ . Well Contractor/Technician Information’ /7, ¢, e & : A _Ministry Use Only_
Name of Well Contractor -~ . - St " | Well Contractor's Licence No. Data Source . Contr, 04 0 6
. 7 B P L8 Lhele 2l | AT E— AR e '
siffes; d ess re t name, number, city etc. 4 ’ Date Rmdf i/ mm  pp |Dateof Inspection vyyvy Mv DD
/%é " O W, :_')" | | ‘ l |
Name gf,Well Technician (fast namje, first name) W?echnicign’s Licence No. Remarks Well Record Number
EHA LTS STEVE L 25 }
Signature pf Technician ontr/a;:}ar i . ateSuomitied vy mM DD
X KA o s T SV A sl r Lol 2K L VW

0506E (09/03)

Contractor's Copy [[]  Ministry’s Copy [& Well Owner's Copy []

Cette formule est disponible en frangais
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Ontario

Ministry of L
the Environment

C-CM-OWO01-10-A

Well Tag No. |

s | A 085843

Well Record

Regulation 903 Ontario Water Resources Act

L

sasurements recorded in: [ Metric || [ Imperial Page of I
Well Owner's Information d : s
Firat Name L.':lsft M { Crganization E-mail Address [] well Constructad
NAaL M '\llﬁd [/ ﬂ’rﬁfl B0 | by Well Owner
alling Addrass (Street NumﬂrrNaEne} ﬂ: Municipality  |Proving Postal Gode |Talep'hnna MNo. inc. area code)
| |
| 0 B R
Well Location - FEices Ehia] i
Address of Well Location {Street Numb-en'rnm Tewnship |Lr:|t Coneession
D LNzt £D.] s _
aunty/Districthunicipality ity Towm/ maga | Provinee Fostal Code
- (3 ;i | Ontario LI I‘qu
UTM Coardinates | Zone | Easting Marthing I'Ii'lunln:rp:al F'han End Sublot Humber | Gther
nao | 8301 | FE] ST 12 14 # B Ibls10<1B] gernnt fumfriouse G6

Overburden and Bedrock Materials/AL

ndenment Sealing Record (see instructions on the back of this form)

Ganeral Colour

Mest Comman M;.erial

Other Materials

General Description

Frl:lm e {m@_

e |
hie

- ANE- MeD |
FINE SAND

EAND |

{
Lol mego SAND

fep C  (pPlsE s@f

JloN STAINING

00 Gled Conlse

SAND

FINE $FNR e A
TOACE S\WT, (v

INTedfe DDED.

O—r—
]

A

's'.l.

=

g()r

Insufficient Supply
] Abandoned, Poor

' Annjular Space . "Results of Well Yield Testing
Depth Set at fm-‘.\'t? Typa of Sealant Used Wolume Placed After tast of well yield, watsr was! Diranve Do Recovery
o  (Mateeland Type) |  {m#) || [0 Clear and sand free Time [ vvater Level | Time | Waiter Lavel
[ Crther, specify {mairy) fmft)  |(min)|  (mf
@ | BenT N
e r T l E Lo AL st ———————— | pumping discontinued, give reason: SL:;
6l T R
i E't:ol Pl e 1 1
fh:: - Béthﬂ Iile Plimg IAtakE et at [r) o ) i R
| | | e R gt 4nd =
Pumping rate (Vimin / GPM) 3
| Method of Construction | Well Use i (i 2 —
Cable Toal [} Diamend [ Public ] Commercial ] Mat used e e e \ 4 |
Rotary (Comventional) [ Jetting [l Domestic 1 Municipal N Dewvataring LI L L . 5 5
Retary (Reyerse) [ Diving [ Livestack [ Test Hole O Menitering || — st~ mm
Barlng u']- H p H’ [ Digging [T Irrigation ] Coaling & Air Conditioning Final water lavel end of pumping (md 10 10
Air percussion [0 industrial S
[dOther specity | [l Other. specity If flowing give rate (min/ GPM) || 15 Bl
Construction Record LCasing Status of Well RS =
}Iﬂsda Open Hole OR Materal Depth (mA} [ water Supply Recommended purnp depth fmftf |11 |- ek
=l {Galvanized, Fibreglass, I
| Concrets, Plastic, Steel) Fratn I To i E ?::t‘ﬂ;;:*ﬁt el O e 25 25
) Lo [ i "L R ded e
] O{C_ B3] |48 |Orechage el it e 30 30 |
e — —————————— |} Dewatering Vet = = T
| Cesenvation andior | [\l produetion (Vmin / GPM) ¥
..... o P el B 1 — Mﬂni‘tﬂ‘ing Hiole: =0 50
[ alteratian T
— = A — = & S i R— {Construction} Disinfecied:
[] Abandoned, [] ves |__| Mo B0 B0

_ Map of Well Location

] g : : | - e Depm-fmrﬁ:l' | Water Quality Please provide a map below following instructions on the back.
rg”nﬂ.ﬁf [Plastic, Gn:.i-b:;ged Steep| SWUHER |_ Erom To [] Abandaned, ather, Fﬁﬂ?‘skuﬁl &)jﬂ'
PRI ORI [YY SN ~ B
e L%
polp|Ha | 1321 —— 5_ Rl 766
1 \ .
Water Details Hole Diameter LS ' House
Water found at Depth | Kind of Water: [ |Fresh [ | Untested Depth l"@ Diarneter - | I
| From To femin —
| (mA l:IGa _|{ther specify || T ' T <5 I
Water found at Depth | Kind of Water: | |Fragh [ Untested| [ "HSJ c‘g-q_ |
(m) [ Gas | [ Otrer, speaify _ J i T
ter found at I:I-Erpth|KInl:l of Water; |_‘|Fra h [ ]Untested §
() [ | Gas| ] omer, specify | .l 2z
[ Well Contractor and || Technician Information =
Business Mame of Well Contractor WBI Canfractor's Lh:aanne No.
~TewiN DaLING. L:r_i?.- SRy AL o i
Bu |nE€ZD?ddre5s (Street Numher-fﬂame] ll'ulumclpalul'y Comments
e TR
F'rl:n..'ln Pﬂfstsl Cﬂde Busingss E-mail 55 ; — s e —
IJ]'I,‘" ] ‘ ralf’:@pﬂg&ﬂ_ {‘{'t . Wiell owner's | Date Fackage Delvered Ministry Use Only
Bu Tele{:uhune M. |‘.l.r1c a.rsamda:.l THame i-F Wl Technician (Last MNama, First Ns?n}l_ el mn e | o |” | ”| | Audit No,
- I T T [ [ LF| L¥
wE Tech %&L@@H 4 'ﬁ' c;:!ngﬁcm s m& it dIEINE;: Date Work Completed ¥ 4 l 284 38
mician NCRncE i febigdl o il sk
&8 | el |_@|3_.§xﬂ L] e v |y |y |r-.-1ir-.-1| 6| D ﬁm 31

ns«sat lmu? 12y g:mecns.wnnnafror‘m?am 07

e bt n

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

C-CM-OWO02-10-(A-B)

PROJECT: 08-1112-0150

LOCATION: N 4804356.0 ;E 557206.0

BOREHOLE LOG OF: C-CM-OW02AB-10

DRILLING DATE: February 19, 2010
DRILL RIG: PQ Coring

DRILLING CONTRACTOR: All Terrain Drilling

SHEET 1 OF 2

DATUM: NAD83

O]
é * 9 w GEOPHYSICAL RECORD PIEZOMETER
oy O |Eev. | 8 OR
Th DESCRIPTION 3 |oepmh| © STANDPIPE
E s 2 ™ 8 GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
e 2 © 25 50 75 100 10 20 30 40
1 1 1 1 1 1 1 1
| [GROUND SURFACE 31487 B A
N Moist, dark brown, SILTY CLAY, some e X5
- organics 0’43 Holeplug
B Dark brown, SILT, some clay, trace fine ’
B grained sand 313.75
B Light brown, sandy SILT to silty SAND, trace T
[ rounded gravel 313.49
L Brown, GRAVEL, some silt 3 168
— 2 |\Light brown, SILTY CLAY %O
K Brown, COBBLES and coarse SAND Q| 31243
- Dry, light brown, SILTY CLAY Wl 24
[ Light brown, fine-grained SAND R 224
- Moist, medium brown, SILT, some sand, trace ’
- clay, trace rounded gravel N
R Mediun-grained sand layers at 3.35-3.43 m and -
[ | 366-373m ot
B 310.63
- COBBLES 424
[ Moist, medium brown, fine-grained sandy SILT, 4.57
B trace clay
B 309.10
B 6 Moist, reddish brown, fine-grained SAND, trace 5.77
L clay
- 308.16
B Wet, dark brown, CLAYEY SAND to SANDY 671 o
i CLAY 701 @
- Firm, dry, dark brown, CLAY and SILT <
N s 306.87 <
B Moist, brownish grey, CLAY 8.00
- 306.34
B Moist to wet, brown, silty SAND, trace to little e Folepts
B clay y/ 884
- Brown, CLAYEY SILT | | 305.47 \/
B Very stiff, moist, brown, SILT, some clay T 9.40 s 55
- Wet, dark brown, silty SAND, trace clay, J[ 304.96
[— 10 |\ layered 9.91
R SA-1(9.4-10.7 m) 304.51
R Wet, reddish brown to brown, SILT, trace to 1036
B some fine sand
K Wet to saturated, brown, silty SAND
— 12 302.68
| Wet, dark brown, fine-grained SAND, trace to 1219
- little silt 302.14
B Medium brown, SILT, trace to little fine-grained 12.73 30204
B sand, trace to little clay
B 301.46 Holeplug
| Firm, grey-brown, CLAY, some silt 13.41
— 14
- 300.57
B Compact, greenish brown, gravelly SILT, 14.30
B gravel 1-3 cm diameter
| COBBLE, rounded, 9 cm diameter 2?2':;
B Firm, brown, SILT, trace clay ’
— 16
i %)
- =
- <
B 297.19
- Firm, brown, CLAYEY SILT 17.68
[ %] sA2(18.1-18.9m)
B 295.46
B Firm, moist, brown, SILT J 19.41
) S —— - 1 ___mm
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: JH
é 2 _E Golder
1:100 L7 Associates CHECKED: CM



squinlan
Text Box
C-CM-OW02-10-(A-B)


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

PROJECT: 08-1112-0150

LOCATION: N 4804356.0 ;E 557206.0

BOREHOLE LOG OF: C-CM-OW02AB-10

DRILLING DATE: February 19, 2010
DRILL RIG: PQ Coring

DRILLING CONTRACTOR: All Terrain Drilling

SHEET 2 OF 2

DATUM: NAD83

Q
é * 9 w GEOPHYSICAL RECORD PIEZOMETER
oy O |Eev. | 8 OR
T E DESCRIPTION 6 DEPTH s} STANDPIPE
E = g ™ 8 GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
> e)
e L 25 50 75 100 10 20 30 40
1 1 1 1 1 1 1 1
I CONTINUED FROM PREVIOUS PAGE --- B
B Firm, moist, brown, SILT
- - Becoming less firm at 20.27 m b5
B =
B 20384 <
- Brown, fine to medium SAND 5118
B Stiff, brown, SILTY CLAY, some seams of silt, '
[ trace gravel
— 22
i 20145
L Compact, wet, brown, silty SAND, some gravel 2342
— 24
B 290.31
B Very stiff to hard, moist, brown, sandy SILT, 24.56
B some clay, some gravel, layered
B 289.32
B Brown, finetomedium SAND____ __ _
— 26 |\Saturated, brown, silty SAND 25.81
K Very stiff, moist, brown, sandy SILT, some
| clay, trace gravel
[ 287.69
B Very stiff to hard, moist, brown, CLAYEY SILT, 27.18
L some sand, trace to some gravel
— 28 286.70| &
[ Firm to stiff, wet, brown, sandy SILT, trace to 28.17| 2
L some clay, trace gravel 286.17
B Very stiff to hard, moist, brown, CLAYEY SILT, 28.70
K trace sand, trace gravel
B 285.46
| Loose to compact, brown, fine SAND, some 29.41
i sit someclay _ _ _ __ _ _ _ _ 2972
[ 30| Brown, fine to medium SAND, some silt, trace 284.75
B gravel 3012
- Very stiff to hard, moist, brown, SILTY CLAY,
K trace to some sand, trace to some gravel
[ - Saturated from 30.43 m to 30.61 m
- SA-3(31.1-32.0 m)
— 32
i 282.03
- Compact, brown, sandy SILT, some gravel, 32.84 Holeplug
- trace clay, trace cobbles 33.07
B Hard, moist, brown, CLAYEY SILT, trace sand, sand
L trace gravel 281.04
— 34
i 280.40
- Compact, wet, brown, fine to medium SAND, 3447
[ [\omesit,somegravel _ __ _ _ _ _ s
R Compact, wet, brown, fine SAND, some silt, E 279.69
L some gravel E= %18 2951
—<
- SA-4 (34.7-35.4 m) :_:‘E
[ 36 | Saturated, brown to light brown, fractured :zf 278.75
B DOLOSTONE with gravelly silt filling the i 36.12
- fracture E—= '
R Saturated , brown to light brown, fractured =
L DOLOSTONE, some sand, some silt S
¥ =
B E= 2rr2s
- END OF BOREHOLE 37.64
— 38
I
DEPTH SCALE éé §Golder LOGGED: JH
1:100 L7 Associates CHECKED: CM




C-CM-OW1-06-(A-B-C-D-E-F)

PROJECT: 05-1112-010(1000)

LOCATION: N 4805314.2 ;E 558725.6

BOREHOLE LOG OF: CMOW1-06

DRILLING DATE: May 9 to May 15, 2006
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

SHEET 1 OF 3

DATUM: Geodetic

DEPTH SCALE

DESCRIPTION

METRES

GEOPHYSICAL RECORD

GAMMA (cps) CONDUCTIVITY (mS/m)

SYMBOLIC LOG

20 40 60 80 10 20 30 40

PIEZOMETER

STANDPIPE
INSTALLATION

GROUND SURFACE

CBA

TOPSOIL dark brown, wet, organics (rootlets
and wood)

Medium brown SAND and GRAVEL with little
silt, heterogeneous, wet, loose, angular to
subrounded gravel

Greyish brown fine to coarse SAND, some
gravel, fairly uniform, saturated, compact,
subrounded to subangular gravel

Greyish-brown clayey SAND and GRAVEL
(TILL), heterogeneous, subrounded to
subangular gravel

Greyish brown GRAVEL and SAND,
heterogeneous, fairly clean, subangular to
subrounded gravel

Wh—— = — — = — — — —| :

Brown SILTY CLAY, trace gravel (TILL),
heterogeneous, subrounded to subangular
gravel

Grey SAND and GRAVEL, with occasional
boulder and cobbles, heterogeneous, dense,
subangular to angular gravel

25| Brown grey CLAY, stiff, homogeneous

SILTY CLAY, little gravel, little sand

30

Grey brown SAND and GRAVEL little cobbles,
heterogeneous, subangular to sub rounded

RV

g

Buff brown DOLOMITE, thickly bedded,
fractured, non-weathered uneven partings, few
fossils

35| B POL AMITE fima e o Sl e

Grey DOLOMITE, fine grained, thickly bedded,
fossiliferous, irregular parting

Buff brown DOLOMITE, fine grained, massive,
moderately indurated, tabular chips

(Guelph Fm) /
\50 mm fracture at 35.7 m depth

Various shades of buff grey DOLOMITE,
weakly laminated, moderately indurated, platy
chips

(Guelph Fm)

40

Grayish brown from 42.7 to 44.2 m depth

45
Weathered yellowish brown from 45.1 m to
45.4 m depth

of——————————— — — — ]
CONTINUED NEXT PAGE

R R

I
\

291.57

28853

J 27542

g Bentonite II II
27237

Sand

Screen

Sand h >

Bentonite

Sand

Screen

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE
1:250

LOGGED: Al

CHECKED:
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PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMOW1 '06 SHEET 2 OF 3

LOCATION: N 4805314.2 ;E 558725.6 DRILLING DATE: May 9 to May 15, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

Q
=i 3 GEOPHYSICAL RECORD PIEZOMETER
sy © | ELEV. OR
oF DESCRIPTION a ey STANDPIPE
Fu = GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
u >
e * 20 40 60 80 10 20 30 40
[ T T [ I I
5o | .= CONTINUED FROM PREVIOUS PAGE — F E D
DOLOMITE medium buff brown, thickly
bedded, fine grained, moderately indurated,
some small vugs throughout, weathered L
yellowish brown in areas
(Guelph Fm) S
:
Screen
% Very vuggy from 54.9 m to 56.4 m depth
Weakly indurated from 56.4 m to 59.4 m depth

Becoming brownish - buff grey colour by 45.1 sand

60 | m and less vuggy

244.60
61.30

Dark dull brown DOLOMITE with some black
mineralization on fracture/bedding planes,
moderately indurated, fine crystalline, blocky to
platy chips with strong petroliferous odour
(Eramosa Member)

Fracture or void at 64.3 m depth

65
Becoming dark blackish-brown with sparse Bentonite

clean white mineral from 65.5 m

70

Becoming lighter brown

Bluish grey DOLOMITE, blocky white,

75| crystalline, moderately indurated, weakly
laminated, platy to blocky chips

(Amabel Fm)

Light-grayish-white DOLOMITE, fine grained,
fossiliferous, vuggy (small), porous rock weakly
laminated, blocky irregular chips

(Amabel Fm)

231.80
74.10

229.91
75.99

80

Rock Fill

222.08]
83.82

Grey DOLOMITE, crystalline, well indurated,
a5 | weakly laminated, irregular blocky to tabular
chips, smooth parting, sparse micro vugs

T T T T Y

QAR

(Amabel Fm)
Becoming fossiliferous and blocky grey colour
by 88.3 m 3
% 4
]
$
L
>
95 F
Darker grey by 96.0 m F? Bertorite
Sand
mp—-————— - — — — — — — — -~ ——F--——-n--——— - -_-—— - - - ——— —
CONTINUED NEXT PAGE

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE LOGGED: Al

1:250 CHECKED:




PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMOW1 '06 SHEET 3 OF 3

LOCATION: N 4805314.2 ;E 558725.6 DRILLING DATE: May 9 to May 15, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

Q

=i 3 GEOPHYSICAL RECORD PIEZOMETER

sy O | ELEV. OR

T DESCRIPTION 6‘ STANDPIPE

Fu 2 Di':)TH GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

w

>
e * 20 40 60 80 10 20 30 40
I Y [ I N

| oo | CONTINUED FROM PREVIOUS PAGE — F E P
| Grey DOLOMITE, crystalline, well indurated, [ ;
- weakly laminated, irregular blocky to tabular Z Sand
- chips, smooth parting, sparse micro vugs >
B (Amabel Fm) Z
[ Several large vugs/fractures from 102.1 m to ¥
| 111.3 m depth 5
[ 05 Z
[ 110 Z
B ) Z Screen
R Light brown and grey, vuggy from 111.3 m to 2
B 115.8 m depth <
L 115 z
K Becoming darker grey at 118.9 m depth -
— 120 Z
C E sand
- - _ & 183.40
L Grey SHALE (Rochester Fm) - 122.50
I ] 182.30
- Grey DOLOMITE, occasional fine sulphides, (221 12360
- weakly laminated, no odour =~
— 125 A - Bentonite
B Dull greyish-brown at 124.9 m -
- =
| Brown, mottled black with sulphides == gg';g RoOTKF KRR
- Green soft shale ’
R END OF BOREHOLE
[ 150
— 135
L 140
L s
[ 150

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE LOGGED: Al

1:250 CHECKED:




Monitoring Well: C-CM-OW1-15

Project: RMOW Well Replacement
Client:
Location:Cambridge, ON
Number: 160900798

Regional Municipality of Waterloo

Field Investigator: n/a
Contractor: Gerrits Well Drilling Inc.
Drilling method: Monitoring wells constructed within existing wells

Date started/completed:02-Apr-2015 / 14-Apr-2015

C-CM-OW1-15-(A-B-C)

STANTEC BOREHOLE AND WELL - MASTER 17X11 160900798_20150309_CD.GPJ STANTEC - DATA TEMPLATE.GDT 9/25/15 NSPINA

SUBSURFACE PROFILE HYDROGEOLOGY GEOPHYSIC DETAILS WELL DETAILS
- Name: C-CM-OW1C/B-15
S - GS Elev: 301.08 m AMSL Name: C-CM-OW1A-15
Elevation 08 S $8g E:evg)): ;gg-gz m :mgt GS Elev: 301.53 m AMSL
. . . - (m AMSL) Optical 56 =3 Gamma Resistivity - Elev(B): 302.34 m TOC Elev: 302.51 m AMSL
Depth | Graphic Log Lithologic Description Depth | Televiewer | =8 5 (cps) (Ohm.m) | Easting: 557244 Easting: 557251
(mBGS) 2 g Northing: 4803751 Northing: 4803752
% 101520 2530 | 20 40 60 80 | 1500300045006000 [ Stick-up (C): 1.21 m Stick-up:  0.98 m
() (m) 302.21 | L | Stick-up (B): 1.26 m
g Ground Surface 301.08 : T : ~&— Above Ground ~&— Above Ground
0 = 0 S 0.00 SteerCasing
5 I contains silt, brown, soft
I—2 298.64
= -] SAND 2.44
10— \ contains gravel, brown, soft [\ 298.03 ?305 mm Steel 152 mm Steel
3 4 asing Casing
15— CLAY 3.05 01029.57 m 01029.57 m
= contains silt, brown, soft
= 295.29
20——6 1 TILL 5.79
1 contains stones, brown, hard
BT 4 OW1C-15;
3 48.5 mm ID
30— / Schedule 80
I 10 grey at 9.45 m BGS 1mAGS to 29.9m
B OW1B-15:
= 48.5 mm ID
0 12 Schedule 80
= 1mAGS to 77.1 m
45—~ Annular Space
s Annular Space sealed with
= / 285.84 sealed with Bentonite Grout
50 = .| SAND 15.24 Bentonite Grout 0t026.82m
- 16 s h\arey, soft T\ 284.92 0t026.21m
55 — \
= CLAY 16.15 p
= 18 contains stones, grey, soft :
60 —— E 48.5mm ID
g : Schedule 80
65— 20 : PVC Casing
3 : 1 mAGS to 92.96
70— : m
F—22 :
75— i ) :
T contains sand and gravel at 22.56 m BGS 277.30 :
80— BEDROCK LIMESTONE 23.77 :
= | [ | brown
85—— 26 1
90— 1 :
I8 : [®— Annular Space [®— Annular Space
95— ] : sealed with sealed with
3 Bentonite Chips  [T-] ['- Bentonite Chips
J—30 2 26.21t029.87m || |- 26.82t0 29.26 m
100 = [ 1 e 11
10522 ] I No. 10 Slot "1 [ f*—no. 3 sand
= water producing zone according to MOECC water well records at 32.31 m BGS B PVC Well Screen || |- 29.26 to 35.05 m
10— [T ] lightbrown at 32.61 m BGS : 60 mm OD R
J—34 . 30.48 to 33.53 m
I I [ B
15— :
4 E No. 3 Sand Pack
F—36 [ ] | 9evat3s36mBeS X 29.87 10 35.05 m
120 - E
T [ 1 -
125 —— 38 5 :
3 [ 1 :
=1 Bedrock S -
Ly L .
135 — . I®— Annular Space
I— 42 | | L sealed with
140 = - Bentonite Chips
I [T E o 35.05 t0 47.09 m
I b
145 T — 44 B r®— Annular Space
T [T o sealed with
= ; : Bentonite Chips
150 —_ 45 ] : 35.05t0 52.73m
¥ -
155 —C | | E r®— 305 mm Diameter
T1— 48 3 : Borehole
160 = 1 = 29.871080.16 m
165 — %0 [ 1 :
ng%eg |m|?|”/f|i lgg-ég - gg-g?i ;g-ég - gg-;g? 923%568_ 96.01 mBGS No}\?\j:SL res ab tevel MW (screen A) re-constructed from existing C-CM-OW3-92
and Pack Interval:96.02 - 99.97; 96.02 - 99.97 m m - metres above mean sea level ;i
Well Seal Interval: 0.00 - 29.87; 81.53 - 92.05 m BGS m BGS - metres below ground surface MW (Screjens B and C_) re-constructed from existing C-CM-TW2-92
m BTOC - metres below top of casing Geophysics data obtained by Lotowater (27-Mar-2015), from constructed C-CM-OW3-92
. . Lithologic description and water producing zones based on MOECC WWRs of C-CM-OW3-92 and C-CM-TW2-92
St t n/a - not available/applicable WT-EB-OW1A-15 WRAS No. 9207189
a n e c WT-EB-OW1B/C-15 WRAS No. 9207190
Drawn By/Checked By: EH,NS/LV Sheet 1 of 2
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Text Box
Name: C-CM-OW1C/B-15
GS Elev: 301.08 m AMSL
TOC Elev(C): 302.29 m AMSL
TOC Elev(B): 302.34 m AMSL
Easting: 557244
Northing: 4803751
Stick-up (C): 1.21 m
Stick-up (B): 1.26 m


squinlan
Text Box
C-CM-OW1-15-(A-B-C)


STANTEC BOREHOLE AND WELL - MASTER 17X11 160900798_20150309_CD.GPJ STANTEC - DATA TEMPLATE.GDT 9/25/15 NSPINA

Monitoring Well: C-CM-OW1-15

Project: RMOW Well Replacement
Client: Regional Municipality of Waterloo
Location:Cambridge, ON

Number: 160900798

Field Investigator:
Contractor:
Drilling method:

n/a
Gerrits Well Drilling Inc.
Monitoring wells constructed within existing wells

Date started/completed:02-Apr-2015 / 14-Apr-2015

SUBSURFACE PROFILE HYDROGEOLOGY GEOPHYSIC DETAILS WELL DETAILS
§ c Name: C-CM-OW1C/B-15 Name: C-CM-OW1A-15
Elevation ) S GS Elev: 301.08 m AMSL GS Elev: 301.53 m AMSL
5 . . . (m AMSL) Optical 56 o Caliper Gamma Resistivity |TOC Elev: 302.29 m AMSL ~ TOC Elev: 302.51 m AMSL
Depth | Graphic Log Lithologic Description Depth | Televiewer | =8 5 (cm) (cps) (Ohmm) |Easting: 557244 Easting: 557251
(m BGS) 2 8 Northing: 4803751 Northing: 4803752
% 10 15 20 25 30 20 40 60 80 | 1500300045006000 |Stick-up: 1.13 m Stick-up:  0.98 m
() (m) T L1 [ |
T [ 1 BEDROCK LIMESTONE B : -
170 _E_ 52 | | | | brown ;
175 - [ 1 ; =
s i 24668 | =
180 —— | I | I 5440 | ; =
T e
85— %6 [ T T s
= I I I I water producing zone according to MOECC water well records from 56.69 m BGS to 58.22 m BGS i :
190 —— 58 7 ==
T [ 1 Reformatory z -
195 =l 60 T T Bedrock Quarry e
I [ [ : Annular Space
200 = I I sealed with
T e | | ‘£ Bentonite Grout
205 - 1 . ] 47.09to 73.46 m
I I I 3 Annular Space
210 ES o . . _ ' VOE . ; 5 237.08 : sealed with
=4 I I \water producing zone according to MOECC water well records at 63.70 mgGs /] 64.00 Bentonite Chips or|
T | | Grout
25— o [ I T I 52.73t0 73.15 m
20— I I I I
oT— 68
225 [ T
= [ T
20— 70 L1 I l I BedrocK Goat Island
235 —— I I
I 72 | |
240 =~ | I | I
245 E__ 74 | | water producing zone according to MOECC water well records from 73.76 m BGS to 74.98 m BGS
—_ ®— Annular Space l—
E__ . I [ | [ 22458 gealted );vitl'éh_ /;\g;:l::lv?tﬁace
250 - I r ] - s entonite ~Nips R 1 K Bentonite Chips
3 [ 1 76.50 :*\73'15 ©07620m P4 £ 7346107651 m
255 —;__ 78 I I I I water producing zone according to MOECC water well records from 77.42 m BGS to 78.94 m BGS . No. 3 Sand Pack .
a1 76.20to 80.16m || | .
260 — [ [ 4\ [ | ™ No. 3 Sand
I g L : No. 10 Slot Y1l 7651to 81.53m
265 —_ | | PVC Well Screen .
I [ [ water producing zone according to MOECC water well records at 80.77 m BGS q 60 mm OD .
7082 I [ I [ 771110 80.16 m
E: | | Natural Cave
215—= g4 [ | 80.16 to 81.53 m
T [ 1
280 = [ T
186 [ T '
285 — [ 1 3 [&— Annular Space
oI I I = sealed with
200 8 [T 1 water producing zone according to MOECC water well records from 87.78 m BGS to 88.39 m BGS = El Bedrocl] _Gasport Bentonite Chips
= [ 1 ; Formation 81.53 t0 92.05 m
20590 [H | ' |
4 | | Borehole
300 —- 1 previously sealed
= 81.53 10 99.97 m =
305 —- I I water producing zone according to MOECC water well records at 92.32 m BGS |l
310 = 94 l I l I water producing zone according to MOECC water well records from 93.88 m BGS to 93.32 m BGS - No. 10 Slot
= [ [ . PVC Well Screen
315—— 9 [ 1 60 mm OD
I [ 1 92.96t0 96.01 m
3203 [ 1 §
J—o98 [ | [ | *.[—No. 3 Sand
325 —:: I T water producing zone according to MOECC water well records at 98.76 m BGS 201.10 : 92.051099.97 m
30— 100 End of Borehole 99.97 -
335 —— 102

Screen Interval: ~ 30.48 - 33.53; 77.11 - 80.16; 92.96 - 96.01 m BGS
Sand Pack Interval:96.02 - 99.97; 96.02 - 99.97 m BGS
Well Seal Interval: 0.00 - 29.87; 81.53 - 92.05 m BGS

@ Stantec

Notes:

m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing

n/a - not available/applicable

MW (screen A) re-constructed from existing C-CM-OW3-92

MW (screens B and C) re-constructed from existing C-CM-TW2-92
Geophysics data obtained by Lotowater (27-Mar-2015), from constructed C-CM-OW3-92

Lithologic description and water producing zones based on MOECC WWRs of C-CM-OW3-92 and C-CM-TW2-92

WT-EB-OW1A-15 WRAS No. 9207189
WT-EB-OW1B/C-15 WRAS No. 9207190

Drawn By/Checked By: EH,NS/LV

Sheet 2 of 2




C-CM-OW2-06-(A-B-C-D-E-F)

PROJECT: 05-1112-010(1000)

LOCATION: N 4804173.7 ;E 559589.2

BOREHOLE LOG OF: CMOW2-06

DRILLING DATE: June 6 to June 13, 2006
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

SHEET 1 OF 3

DATUM: Geodetic

DEPTH SCALE

METRES

DESCRIPTION

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
(m)

GAMMA (cps)

20 40 60 80
[ 1 1

CONDUCTIVITY (mS/m)

10 20 30 40
1 [ 1

PIEZOMETER

STANDPIPE
INSTALLATION

20

25

30

35

40

45

50

GROUND SURFACE

300.66

D CBA

TOPSOIL) brown ORGANIC SILT, rootlets

| (TOPSOIL) brown ORGANIC SILT, rooflets __

Brown CLAY, with SANDY GRAVEL (TILL)

Brown SILTY SAND and GRAVEL (TILL) and
trace cobbles, heterogeneous, moist, compact,
subrounded to subangular gravel

Brown-grey SAND and GRAVEL, some
cobbles, porous, fairly clean, angular to
subrounded

Fine to coarse gravel from 15. mto 15.5 m
depth

Medium brown, fine SAND, some coarse sand,
uniform, homogeneous, loose

Fine to medium sand, trace cobbles and
occasional boulder from 24.4 to 25.0 m depth

Brown-grey fine SAND and GRAVEL, some
silty clay, very dense, heterogeneous (TILL)

Brown SILTY SAND and gravel grading to
coarse gravel, heterogeneous

Buff brown DOLOMITE, fractured, moderately
weathered, massive, fine grained

| (GuelphFm)
Brown/greyish brown DOLOMITE, crystalline,
weakly laminated, trace micro vugs,
moderately to well indurated, blocky to platy
chips
(Guelph Fm)
Intermittent thin fractures from 32 m to 36.6 m
depth

ININANY

ANAAAAAAARALANANANAAAAAAARNAANAANARANANAURANRAANANAAUARAAARAAANA AR AN . B

I T T T T e

CONTINUED NEXT PAGE

296.09

29304

286.94

283.90

s ““

271.70

By
By

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE

1:250

LOGGED: Al
CHECKED:
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PROJECT: 05-1112-010(1000)

LOCATION: N 4804173.7 ;E 559589.2

BOREHOLE LOG OF: CMOW2-06

DRILLING DATE: June 6 to June 13, 2006
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

SHEET 2 OF 3

DATUM: Geodetic

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

Q
=i 3 GEOPHYSICAL RECORD PIEZOMETER
a4 © | ELEV.
oF DESCRIPTION a STANDPIPE
Fu 2 Di':)TH GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
w
>
e * 20 40 60 80 10 20 30 40
1 [ I I
|, | .= CONTINUED FROM PREVIOUS PAGE — F D
| Brown/greyish brown DOLOMITE, crystalline, =
- weakly laminated, trace micro vugs, Z
- moderately to well indurated, blocky to platy >
- chips Z
B (Guelph Fm) -
L 55 Z
B Fine grained, vuggy, porous rock from 57.9 m E
| to 61.9 m depth Z
_ Z
N =
- Dark brown DOLOMITE trace clear calcite, 5 61-10W
B crystalline, moderately indurated, blocky to ¥
B platy chips with strong petroliferous odour [~
R (Eramosa Member) Z
— 65 Z
R Thin grey clay seam at 66.8 m depth 5
— 70 g;
i =
R =~
S 721 22842
B Blotchy grey DOLOMITE, fine crystalline, 7 7224
[ moderately indurated, weakly laminated, =
B tabular to platy chips v
L (Amabel Fm) EE;
— 75| Dull, light grey from 74.7 m to 93.0 m depth v
- -—4
s &
i =
: =
- = =
B ==
C =
B Micro-vugs starting at 79.2 m depth =
— 80 =z
i =
: =
R =~
. =
i =
: =
X —
— 85 :E
- >—<]
R =~
. =
i =
: =
R =~
- =
i ~—
[~ % Vuggy from 89.6 m to 88.4 m depth :EE
: =
[ Well indurated, some small vugs, trace fossils =2}
| from 91.4 m to 105.2 m depth i
B ==
B =~
R =~
B =
— o =
: =
R =~
B =
B :EE !
B 5:: b
X — ;
>—<]
- -—
- 00— - - - v N S .L ___________________________
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: Al
1:250 CHECKED:




PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMOWZ'OG SHEET 3 OF 3

LOCATION: N 4804173.7 ;E 559589.2 DRILLING DATE: June 6 to June 13, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

Q
éw 9 GEOPHYSICAL RECORD PIEZOMETER
Qu O | ELEV. OR
IE DESCRIPTION 3 |oeemm STANDPIPE
gL 2 ™) GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
w
>
e * 20 40 60 80 10 20 30 40
[ T T [ I I
| oo | CONTINUED FROM PREVIOUS PAGE — F E P
B Blotchy grey DOLOMITE, fine crystalline, » 3
- moderately indurated, weakly laminated, 5
- tabular to platy chips >
B (Amabel Fm) Z
R Small fracture or vug at 103.3 m depth é
[ 3
L 105 Z .
B Becoming darker grey colour and weakly [2
i laminated z 1
B Trace fossils from 106.7 m to 111.3 m depth 5
- Trace fine sulphides from 108.2 m to 109.7 m 5
R depth -
L 110 Z
B =~
. =
i =
— 115 =
- - [ >—~<] 184.86
R Dark grey DOLOMITE, disseminated fine Ez: 115.80
B sulphides, platy to flaggy chips, crystalline :EE
[ [Lcontains thin shale lined fractures =2 18316
[ [<Grey SHALE (Rochester Fm) _ _ — — e
[ Dark grey DOLOMITE = I
- - 2] 18086
[~ 20| Dull brownish-gray DOLOMITE, interbedded ~ [Z=2 119.80
B green, soft shale, black mottling, disseminated [Z—=] 17946
n sulphides, thinly laminated, platy chips 121.20
B END OF BOREHOLE
[ 125
[ 150
— 135
L 140
L 145
[ 150

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE LOGGED: Al

1:250 CHECKED:




MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

C-CM-OW3-06-(A-B-C)

PROJECT: 05-1112-010(1000)

LOCATION: N 4804866.4 ;E 558916.3

BOREHOLE LOG OF: CMOW3-06

DRILLING DATE: July 31 - August 3, 2006

DRILL RIG: Air Rotary

DRILLING CONTRACTOR: Gerrits Drilling Ltd.

SHEET 1 OF 3

DATUM: Geodetic

Q

=i 3 GEOPHYSICAL RECORD PIEZOMETER

a4 © | ELEV.

T E DESCRIPTION 6‘ DEPTH STANDPIPE

a3 g ™ GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

w

=
e * 20 40 60 80 10 20 30 40
I Y [ I N
GROUND SURFACE 300.44 CBA
[ Brown, moist, SILTY SAND d~ o0
N 4] 30092 7
| Brown, moist, medium to coarse SAND, some - 1.52 7
- gravel
L 5
i 295.73
- 6.71
R Brown, saturated SAND and GRAVEL, 7.32
L (coarse)
I
- Becoming fine to coarse sand from 10.7 m to
R 12.2 m depth
— 15
B Becoming medium sand from 15.5 m to 19.8 m
| depth Grout
.
[
[ Becoming sandy gravel from 29 m to 30.5 m
— 0| depth 271.94
i | Brown, saturated, fine to coarse SAND, some 30.50
- gravel
- Bentonic [ []]
I 268.30
- Beige/brown DOLOSTONE 34.14
— 35| (Guelph Fm) sand
- : — :
B Screen . ‘
— 0 3 STHR
: )
- Sand Al
L i
R E
n E
L 45 ; Bentonite
- 5
K E Sand ‘
[ o — - — — — — — — — ] PR - l_ ________________________ L
CONTINUED NEXT PAGE

DEPTH SCALE
1:250

LOGGED: KS
CHECKED:
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MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

PROJECT: 05-1112-010(1000)

LOCATION: N 4804866.4 ;E 558916.3

BOREHOLE LOG OF: CMOW3-06 SHEET 2 OF 3

DRILLING DATE: July 31 - August 3, 2006 DATUM: Geodetic

DRILL RIG: Air Rotary

DRILLING CONTRACTOR: Gerrits Drilling Ltd.

ELEV.

GEOPHYSICAL RECORD

PIEZOMETER

DESCRIPTION

DEPTH SCALE
METRES
SYMBOLIC LOG

DEPTH
(m)

GAMMA (cps) CONDUCTIVITY (mS/m)

20 40 60 80 10 20 30 40
[ 1 1 1 [ 1

STANDPIPE
INSTALLATION

— CONTINUED FROM PREVIOUS PAGE —

Beige/brown DOLOSTONE
(Guelph Fm)

55

246.74

Brown/black DOLOSTONE
(Eramosa Member)

AN

60

55.70

Grey/white DOLOSTONE
65| (Amabel Fm)

70

75

80

85

920

95

T T T T T T T T

W ————— e — — — ]
CONTINUED NEXT PAGE

Screen

Sand

Bentonite

Sand

Screen

DEPTH SCALE
1:250

LOGGED: KS
CHECKED:




PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMOW3'06 SHEET 3 OF 3

LOCATION: N 4804866.4 ;E 558916.3 DRILLING DATE: July 31 - August 3, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

[0}
=i 3 GEOPHYSICAL RECORD PIEZOMETER
Qu O | ELEV. OR
- E DESCRIPTION a ey STANDPIPE
o= g ™ GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
w
>
e ® 20 40 60 80 10 20 30 40
1 1 1 1 L 1 1 1
100 | = CONTINUED FROM PREVIOUS PAGE —
Grey/white DOLOSTONE [
(Amabel Fm) Z
- Screen
105 Z
1o Z sand
5 Bentonite
115 z
_______________ z 185.94
Grey SHALE (Rochester Fm) - - 116.50
_______________ ] 18474
DOLOSTONE = 117.70
E Rock Fill
120 Z
_______________ E 180.84
Green/grey SHALE ——] 12160
(Cabot Head Fm) ] 17934
END OF BOREHOLE 123.10

125

130

135

140

145

150

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE LOGGED: KS

1:250 CHECKED:




C-CM-OW4-92-(A-B-C)

B F . B EE AR BN BMS L& # R

CALIPER GAMMA RESISTIVITY RESISTIVITY LITHOLOGY
(0.08 m Elcctrode Spacing) (.08 m Llectrode Spacin,
> == T 0 ——.\’-—l—"—' o GRADE —— ¢ Ay, SILT
’:: __f;;“ 1 SAND, SILT
& . i
5 e - SAND, GRAVEL WITH
> s - SILT
e - - 72 CLAY
_‘_‘_';r- - ‘\\ P 3R
. : SAND, GRAVEL
':5:.5 / :.E- A Ow(_‘_._o__qa )
= - H A
ES ) EH L
q‘?‘-—
*{3_: % 4 < SILTY SAND
-—i;" 1\. o
3 = .. T &
1 £
0.
‘}» ’E ke ] SAND, SILT
< % 4 s
}
;? = = Dub"t'—% -4 SAND
=
=
(:;, j CLAYEY SILT TILL
8 BEDROCK - DOLOSTONE
LOTOWATER LTD.
REGIONAL MUNICIPALITY OF WATERLOO
'L'—E"Q}.;I.E_D' K Clemens Mill Aquifer Study
- 2m Silica Sand Pac . Cambridge, Ontario
&= 0.25mm Slot Monitor Well Screen OVERBURDEN LOGS AND WELL COMPLETION

well Screen Intervals Isolated and Sealed with Bentonite Gravel

INTERVALS AT OW4/92
Proiact: 00G-004 March 1993
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LOTO‘,"VA-I .tR LTD. IVIVINI L URMIING VYELL /THLLIYA W Wi i 8 1W T W
C-CM-OW6-94-(A-B-C-D)
PROJECT: TURNBULL MONTITOR WELL COMPLETION COMPLETION DATE: 94.03.21 }
CLIENT: REGION OF WATERLOO TOTAL DEPTH OF HOLE (m): 160.3
LOCATION TW291SITE__OW 6-94 GRADE ELEVATION (m a.s.l.): 322.37
M OD: EXISTING HOLE (AIR ROTARY) PROJECT NO: 006-039
| GEOLOGIC PROFILE MONITOR INSTALLATION |SAMPLE
DEPTH STRATIGRAPHY ELEVATION
(m) (m a.s.})
l
o OVERBURDEN SEDIMENTS
20 E-}‘éss{.m.
emslNG
vepoan yﬁ.ﬁh
40 38,0 —
- DOLOSTONE BEDROCK -
- ; A 7 - am
60 -4 (- A Zn Zuo.?.
- % _: La.b
— B ‘_‘tm.s
- ‘. el e L Lt es
80 /// /] / 7/J
B NOTES: | _ / [ Z | Asau
- 1) 206 mm hole drilled 10 100 m in November 1951. PR I B MR
- 2) 150 mm hole drilled from 100 to 160.3 m in Navember 1993. c E ; ' 13
100 |3) Monitor well pipe is 32 mm D, Schedule 80, flush joint, PVC pipe. RN % ."- a9
. 4) Monitor well screens consist of 3 m sections of 0.25 mm slowted PVC pipe. ..
. %Y Sand packs consist of No.2 grade silica sand, i
. 6) Seals consist of 25 mm bentonite gravel. m ! o ni
- = t -7'“:?.5
120 /// Z
- -.412’5.6
- g e
140 ///// / '
- 4"1‘1‘{
e 1554 - é 155.5
160 |SHALE BEDROCK 60,3 ] Lo B ises
HOLE TERMINATED ] 160.3
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C-CM-PBOW1-06-(A-B-C-D-E-F)

PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: PBOW1 '06 SHEET 1 OF 3

LOCATION: N 4806058.2 ;E 559285.8 DRILLING DATE: June 21 to June 26, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

[0}
=i 3 GEOPHYSICAL RECORD PIEZOMETER
Qu O | ELEV. OR
- E DESCRIPTION a ey STANDPIPE
o= g ™ GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
u >
e ® 20 40 60 80 10 20 30 40
1 1 1 1 L 1 1 1
. GROUND SURFACE 30821 CBA
Brown CLAY, lean, moist, uniform, contains 0.00

rootlets

306.38]

Brown, GRAVELLY SILT, trace clay,
heterogeneous, wet, moderate weathered
(TILL)

DODNNNNNNN A
DDA

Grey SILTY SAND and GRAVEL,
heterogeneous (TILL)

With clay from 7.0 m to 7.3 m depth

Grey SAND and GRAVEL, little silt,
heterogeneous, subangular to subrounded
gravel

299.91

Predominantly coarse gravel from 11.3 m to
11.7 m depth

Greyish-brown fine SAND, loose, clean,
15| homogeneous

Grey SILTY CLAY with coarse SAND,
heterogeneous, compact (TILL)

Grout

Brown SAND and fine GRAVEL, 17.37
heterogeneous, compact
o _ _ _ _ 288.09; 28833
Brown fine SAND, loose, homogeneous, clean 20.12
285.88
25
20 278.21
Trace gravel at 300 m t0 305 m depth _ __ %000
Grey CLAY with SAND, heterogeneous, stiff
(T|L|_) £ 276.51
N = = = = — — — ——— 31.70 27621
Brown GRAVEL and SAND, trace silt,
heterogeneous, fairly clean, dense, angular to Bentonite IIII
subrounded gravel
With cobbles from 32.0 m to 23.6 m depth 273.62 sand
35| Grayish brown DOLOMITE, fine grained, blocky 34.59]

to platy chips, irregular parting, uniform, 27270

medium indurated
(Guelph Fm)

Screen 5

40

Bentonite

45

Sand

Becoming a dull, light brown, color at 48.8 m Screen
soldepth _ __ _ __ _ _ _ _ __ __ __ _ _|

CONTINUED NEXT PAGE

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

DEPTH SCALE LOGGED: Al

1:250 CHECKED:
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MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

PROJECT: 05-1112-010(1000)

LOCATION: N 4806058.2 ;E 559285.8

BOREHOLE LOG OF: PBOW1-06

DRILLING DATE: June 21 to June 26, 2006

DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

SHEET 2 OF 3

DATUM: Geodetic

DEPTH SCALE

METRES

DESCRIPTION

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

PIEZOMETER

DEPTH
(m)

GAMMA (cps)

20 40 60 80
[ 1 1

CONDUCTIVITY (mS/m)

10 20 30 40
1 [ 1

STANDPIPE
INSTALLATION

55

60

65

70

75

80

85

90

95

100

— CONTINUED FROM PREVIOUS PAGE —

Grayish brown DOLOMITE, fine grained, blocky
to platy chips, irregular parting, uniform,
medium indurated

(Guelph Fm)

Vuggy rock from 50.3 m to 53.3 m depth

Darker, dull brown from 54.6 m to 56.7 m depth

251.52

Dark brown DOLOMITE, crystalline, thickly
bedded, platy to blocky chips, moderately
indurated with strong petroliferous odour
(Eramosa Member)

LAAARTALARARARAALAARARARARARAAAE

56.69

245.81

Dull, light brownish grey blotchy, crystalline,
platy to blocky chips
(Amabel Fm)

Trace sulphides at 65.2 m depth

Relict peloids/fossils from 67.1 mto 71.6 m
depth

With micro-vugs from 73.2 m to 80.8 m depth

Small fracture at 83.8 m depth
Fossiliferous (coral) porous rock from 85.3 m to

111.3 m depth

Crinoids, peloids and shell fossils from 88.4 m
to 89.9 m depth

Dull light grey from 89.9 m to 99.1 m depth

Fracture or vug (30 cm thick) at 98.5 m depth

CONTINUED NEXT PAGE

1 T L T T T Y

62.40

-

A e

Screen

Sand

Bentonite

Sand

Screen

DEPTH SCALE

1:250

LOGGED: Al
CHECKED:




PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: PBOW1 '06 SHEET 3 OF 3

LOCATION: N 4806058.2 ;E 559285.8 DRILLING DATE: June 21 to June 26, 2006 DATUM: Geodetic
DRILL RIG: Air Rotary
DRILLING CONTRACTOR: Gerrits Drilling Ltd.

]
=i 3 GEOPHYSICAL RECORD PIEZOMETER
sy © | ELEV. OR
o DESCRIPTION a vy STANDPIPE
Fu = GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
w
=
e * 20 40 60 80 10 20 30 40
T N N [ N N
| o0 | CONTINUED FROM PREVIOUS PAGE — F E
B Dull, light brownish grey blotchy, crystalline, [2
= platy to blocky chips Z
- (Amabel Fm) 2
B Very vuggy (porous) from 100.6 mto 111.3m £
B depth -
- = Screen
— 105 & 2
C v {
- =
— 110 ::‘E
- -—
- 2= 19601 sand
R Grey DOLOMITE, crystalline, weakly 71 111.30
R laminated, moderately indurated, smooth =
B parting, no odour -
o (Amabel Fm) = Bentonite
- -—
B =~
— 115 =
- -—
B =~
; =
B =~
B ==
- o
i =
B v Rock Fill
- :r—‘,
— 120 =
B =~
R 22| 186.71
B Grey SHALE (Rochester Fm) :;' 121.50
B Brown DOLOMITE with green shale stringers, == 12200
[ mottled black, contains disseminated fine EE:
| sulphides =
B Sparse sulphides from 121.9 m to 123.4 m ~—
L 125 | depth = 182561
= i . 7777775,
- Grey SHALE, soft (Cabot Head Fm) ] %ﬁ%lm
[ END OF BOREHOLE 126.50
[ 150
— 135
L 140
L 145
[ 150

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07
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MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07

C-CM-PLOW1-06-(A-B)

PROJECT: 05-1112-010(1000)

LOCATION: N 4806775.2 ;E 559402.9

BOREHOLE LOG OF: PLOW1-06

DRILLING DATE: August 17 and 18, 2006
DRILL RIG: Direct Push with Continuous Scope
DRILLING CONTRACTOR: Strata Soil Sampling Inc.

SHEET 1 OF 1

DATUM: Geodetic

20

25

30

35

40

45

50

=i 8 GEOPHYSICAL RECORD PIEZOMETER
oy o | ELEV.
o DESCRIPTION a STANDPIPE
B2 2 Dfr':)TH GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
e 2 20 40 60 80 10 20 30 40
1 1 1 1 L 1 1 1
GROUND SURFACE 30730
% ["GRAVELLY sit, (FILL) 0.00
Coarse gravelly SAND 0.76
_______________ 305.47.
Fine SAND, some gravel 1.83
Coarse SAND and GRAVEL 30388 5
_Mgdiu_msraTwE SAND and GRAVEL, some 20358 %i
sit _ 426 ’::
5 \Fine SAND and GRAVEL, little silt 472 S &
Medium grained GRAVELLY SAND 548 ;;3
Fine SANDY SILT, some clay 6.10 :::
Fine grained SAND, some silt 6.70 ::1
CLAY 299.08 &
| SAND, some fine gravel trace it _ 52 S
| GRAVEL and coarse grained SAND _ — — 8%
101 Fine grained SAND 9.75
Coarse SAND and GRAVEL 1038
295.10
Coarse SAND 12.20
293.88
END OF BOREHOLE 1342

DEPTH SCALE
1:250

LOGGED: JLH
CHECKED: Al
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C-CM-TW3-05-(A-B-C)

PROJECT: 05-1112-010(1000)

LOCATION: N 4805132.0 ;E 557560.0

BOREHOLE LOG OF: CMTW3-05

DRILLING DATE: November 9 and 11, 2005

DRILL RIG: Mud Rotary

DRILLING CONTRACTOR: Davidson Well Drilling

SHEET 1 OF 3

DATUM: Geodetic

DEPTH SCALE
METRES

DESCRIPTION

ELEV.

GEOPHYSICAL RECORD

DEPTH
(m)

SYMBOLIC LOG

GAMMA (cps)

20 40 60 80
[ 1 1

CONDUCTIVITY (mS/m)

10 20 30 40
1 [ 1

PIEZOMETER

STANDPIPE
INSTALLATION

20

25

30

35

40

45

50

GROUND SURFACE

CBA

Dark brown to light brown CLAYEY fine SAND,
homogeneous, soft, moist

0.00

1.83

Brown, SILTY fine SAND, trace organics
(wood-tree trunks), moist, loose

Brown GRAVEL, some fine sand,
heterogeneous, wet, subrounded to subangular

Brown CLAY, homogeneous, soft, no odour

3.05!

6.10

8.50

Brown CLAY, trace fine sand, trace gravel,
homogeneous, moist, soft

15.00

Brown, SAND, GRAVEL and CLAY,

5

19.81

hi

heterogeneous (TILL)

Brown CLAY, trace fine sand, gravel,
homogeneous, moist, soft

20.42

COBBLES and GRAVEL, trace clay, dense
massive

27.43

Light brown SILTY fine SAND, Compact,
homogeneous, massive

30.48

SAND and GRAVEL, heterogeneous, loose

Light brown DOLOMITE, fractured, poorly
indurated, trace dark brown weathering, blocky
rock chips, uneven parting, massive texture,
crystalline, contains some grey dolomite after
38.1 m depth

(Guelph Fm)

36.50

Light brown and brown DOLOMITE, contains
intermittent laminations of weathered
(orange-brown) siltstone/mudstone, trace vugs,
moderately indurated, fine crystalline tabular to
blocky chips

41.15]

(GuelphFm)_ _ _ _ _ _ _ _ _ _ _
Light brown DOLOMITE, fine crystalline, well
indurated, fine crystalline flaggy chips with

fractures, trace weathering, uneven parting
Guelph Fm)

NANNANANNAAAANNNARN AR AR RARRNRRRRR

o

((GuelphFm) _

NAAANAANANRN

LR ANYFAAR VAR AARAANANAANIANANARAANAANA AN

47.24

CONTINUED NEXT PAGE

9" Diameter
Borehole

Cement-
Bentonite

6" Diameter
Steel Casing

Bentonite f_l

Screen

6" Diameter .
OpenBorehole %Mk,

Bentonite

DEPTH SCALE

1:250

LOGGED: Al
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PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMTW3'05 SHEET 2 OF 3

LOCATION: N 4805132.0 ;E 557560.0 DRILLING DATE: November 9 and 11, 2005 DATUM: Geodetic
DRILL RIG: Mud Rotary
DRILLING CONTRACTOR: Davidson Well Drilling

DEPTH SCALE

®
" S GEOPHYSICAL RECORD PIEZOMETER
w o | ELev. OR
E DESCRIPTION a ey STANDPIPE
= 2 ™ GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION
>
o 20 40 60 80 10 20 30 40

— CONTINUED FROM PREVIOUS PAGE —

CBA
%0 [Tight grey DOLOMITE, well indurated,
crystalline, platy chips, thinly to medium
layered, faintly weathered, contains trace small
vugs L
(Guelph Fm) S
Light brownish-grey DOLOMITE, crystalline, 53.34
thinly to medium bedded, platy to blocky chips,
55| irregular parting
(Guelph Fm) Bentonite
Grey DOLOMITE slight bluish hue, well 58.83]
60 | indurated, thinly to medium layered, flaggy
chips, crystalline, smooth to uneven parting
(Guelph Fm) b
>

Iy .
Sand ) o)
~.',’ :
Wi
200
WU
Pallp
Screen )18
200
WU
PP
i
| .
Sand
.
77.72%
80.77]
Bentonite
86.87]
>
92.96
99.06

65
Less indurated, coarser grained, some vugs
starting at 67.1 m depth

70
Coarse crystalline, fossiliferous, vuggy from
71.6 m to 76.2 m depth
Fractured rock at 71.9 m

75

Light greyish-brown DOLOMITE, coarse
crystalline, moderately indurated tabular chips,
smooth - uneven parting, trace secondary

80 | sulphide mineralization

Dark grey DOLOMITE, fine crystalline, well
indurated with relict spheres, blocky to platy
chips, smooth parting

Some small (< 1 mm) vugs from 82.3 m to 85.3

m depth
85
| Brown DOLOMITE, moderately indurated,
coarse grained, tabular to platy chips, smooth
parting
90

Fractured rock at 89.9 m to 91.4 m depth

Fractured rock with strong sulphur odour from

Light grey DOLOMITE, vuggy, porous,
95 | moderately indurated, coarse crystalline,
tabular to blocky chips

(Amabel Fm)

00 AAANAANNRRARAARANNNAUAVRIRAANNNNN A ANRNARL T i i i

W ————— e — — — ]
CONTINUED NEXT PAGE
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PROJECT: 05-1112-010(1000) BOREHOLE LOG OF: CMTW3'05 SHEET 3 OF 3

LOCATION: N 4805132.0 ;E 557560.0 DRILLING DATE: November 9 and 11, 2005 DATUM: Geodetic
DRILL RIG: Mud Rotary
DRILLING CONTRACTOR: Davidson Well Drilling

DEPTH SCALE

GEOPHYSICAL RECORD PIEZOMETER
OR

ELEV.
DESCRIPTION

STANDPIPE

Di':)TH GAMMA (cps) CONDUCTIVITY (mS/m) INSTALLATION

METRES
SYMBOLIC LOG

20 40 60 80 10 20 30 40
[ 1 1 1 [ 1

— CONTINUED FROM PREVIOUS PAGE — CBA
Grey DOLOMITE, moderately indurated, fine
crystalline, blocky to platy chips, smooth to
irregular parting

(Amabel Fm)

Bentonite

Vuggy from 99.1 m to 100.6 m depth
Fractured zone from 101.5 m to 101.8 m depth
105 . sand
Greyish-brown colour from 105.2 m to 108.2 m
depth

10| Trace small (< 2 mm) vugs from 109.7 m to
112.8 m depth

Dark brown, soft layer from 110.3 m 110.5 m
depth

T e g W

Grayish brown DOLOMITE, moderately
indurated, fine crystalline, platy to tabular
chips, smooth parting, relict fossils

115 | (Amabel Fm)

112.80|2

Light grey DOLOMITE, moderately to well
indurated, predominantly fine crystalline with
thin coarse grained beds

(Amabel Fm)

115.80 Sereen

120

125 "Dark gréy DOLOMITE, moderately indurated,

fine crystalline, thinly to medium bedded, platy
chips, smooth to uneven parting

(Amabel Fm)

Light grey DOLOMITE, moderately indurated,
fine grained, tabular to platy chips

(Amabel Fm)

125.00

Sand

128.00

Bentonite

130

Grey SHALE (Rochester Fm) 134.00

Brown DOLOMITE, well indurated, fine
crystalline, tabular chips, smooth parting, trace
sulphides, trace black mottling

135

135.00
Rock Fill

LA AR

7 T T T L T L T T I T I NN

Gray SHALE, poorly indurated, fine grained 138.40

(Cabot Head Fm)

/

140

END OF BOREHOLE 140.50

145

150

MIS-HYD 003 05-1112-010.GPJ GAL-MISS.GDT 4/23/07
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1:250 CHECKED:




5y BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix C

Monitoring Data
(Pumped Volumes and Hydrographs)
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WELL FIELD WATER PRODUCTION SUMMARY
REGION OF WATERLOO - 2025 GROUNDWATER MONITORING REPORT

TABLE C-1

5 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 | Total Production Average Average Total Production | Average Average | Total Production | Average Average Total Production | Average Average | Total Production | Average Average
Minor Well Permit Capacity Rate Well Volume Daily Rate Rate Well Volume Daily Rate Rate Well Volume Daily Rate Rate Well Volume Daily Rate Rate Well Volume Daily Rate Rate
Supply Name Number (total m* /year)* (L/s)* (total m3/year) | (m3/day) (L/s) (total m3/year) (m3/day) (L/s) (total m3/year) (m3/day) (L/s) (total m3/year) (m3/day) (L/s) (total m3/year) (m3/day) (L/s)
Clemens Mill Major G6 Supply 144,945 397 5 173,305 0 0 151,668 416 5 103,082 282 3 164,940 452 5
G16 Supply 269,765 739 9 180,131 494 6 161,387 442 5 258,296 708 8 197,331 541 6
G17 Supply 5552-BUJN94 4,756,680 150.8 485,273 1330 15 334,300 916 11 342,428 938 11 336,629 922 11 383,459 1051 12
G18 Supply 226,811 621 7 291,963 800 9 461,183 1264 15 435,740 1194 14 389,805 1068 12
G19 Not Commissioneq
Well Field Total 4,756,680 150.8 1,126,794 3,087 35.7 979,699 2,684 31.1 1,116,666 3,059 35.4 1,133,747 3,106 36.0 1,135,535 3,111 36.0
Notes:
- =no applicable data
n/a = data not available
* = rates and volumes based on permitted L/day
BURNSIDE
Prepared by: SQ Region of Waterloo
Date: 6/9/2026 2025 Groundwater Monitoring Report
HA0464020

File: 0464020_2025 CLEMENS MILL Report - Well Field Water Production Summary\Table C-1



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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Region of Waterloo
2025 Groundwater Monitoring Report
HA046402
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO

2025 GROUNDWATER MONITORING REPORT -

CLEMENS MILL

Precipitation (mm/year)
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Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO

2025 GROUNDWATER MONITORING REPORT -

CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

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

7
E
<
L
®
>
Ky
w
H
o
4
o
L
©
=

250
T 225 +
<
ES 200 +
£ 1
£ 175
c 150 +
2 125 1
£
g 100 1
o
2 75 +
o
50 §
25 7
0 199 SESESISESESLSSESNUENENERENEEELERNEREURNERELE W 194 SELISESSNESSNENEUNSEEEEDEN LELEREE N SELEEEEEEN SELLEREE N 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
= Mean Monthly Precipitation Normals 1960 - 2023 ®Monthly Precipitation ‘
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
. 200,000
3
8
£ 150,000
=
°
>
24 100,000
a
£
=1
n- - I II| | I| IIII II
0 T T T T I T T I I T T T
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
uG6 uG16 nG17 mG18 G19 - Not Connected
CLEMENS MILL WELL FIELD
—8— C-CM-OW6-94-A (M) —&— C-CM-OW6-94-B (M) 0 C-CM-OW6-94-C (M) —8— C-CM-OW6-94-D (M)
290
285
280 o k f\-.f-f{ M

BN WYA

i

fl

Vv i w

e I IR R

VY Y CERAA

270 N &
265 +
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

File: 0464020_2025 CLEMENS MILL APPC GRAPHS

Printed On: 6/9/2026

Region of Waterloo

2025 Groundwater Monitoring Report

HA046402



REGION OF WATERLOO

2025 GROUNDWATER MONITORING REPORT -

CLEMENS MILL

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

250
= 225 +
<
ES 200 +
£ 1
£ 175
c 150 +
2 125 1
£
= 100 1
o
3 75 +
o
50 §
25 7
0 199 SESESISESESLSSESNUENENERENEEELERNEREURNERELE W SLLEEESEEUNSESEEEEEENELEERNENN LELEREE N SELEEEEEEN SELLEREE N 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
= Mean Monthly Precipitation Normals 1960 - 2023 ®Monthly Precipitation ‘
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
200,000
E
3 150,000
E
2
S
- 100,000
c
s
£
& - I I I I I I I I I
0 T T T T I T T I I T T T
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
uG6 uG16 nG17 mG18 G19 - Not Connected
CLEMENS MILL WELL FIELD
= C-CM-PBOW1-01-A (E) —@— C-CM-PBOW1-06-B (M) ~—&— C-CM-PBOW1-06-C (M) —@— C-CM-PBOW1-06-D (M) —&— C-CM-PBOW1-06-E (M) e C-CM-PBOW1-06-F (E)
310
7
E 305 — e o ——
5 Fort=0 g g — - MW‘“M“" P—aa
®
> ] Lo A ) . TP Wy Y Wﬁ\m‘n o el Arops by /™4
ﬁ 300 A% Vigdy Wt ¥ W ¥ oy Y
H
3 295
[}
g
290
285
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

File: 0464020_2025 CLEMENS MILL APPC GRAPHS

Printed On: 6/9/2026

Region of Waterloo

2025 Groundwater Monitoring Report

HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
250
T 225 +
<
ES 200 +
£ 1
£ 175
c 150 +
2 125 1
£
g 100 1
o
2 75 +
o
50 §
25 7
0 199 SESESISESESLSSESNUENENERENEEELERNEREURNERELE W 194 SELISESSNESSNENEUNSEEEEDEN LELEREE N SELEEEEEEN SELLEREE N 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
= Mean Monthly Precipitation Normals 1960 - 2023 ®Monthly Precipitation ‘
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
200,000
3
n
GE> 150,000
2
o
>
=] 100,000
c
s
£
) - I I I | | I I I I I
0 T T T T I T T I I T T T
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
uG6 uG16 nG17 mG18 G19 - Not Connected
CLEMENS MILL WELL FIELD
= C-CM-PLOW1-06-A (E) C-CM-PLOW1-06-B (E)
310
7
£ N e T e ————
c
L
®
3 300
w
H
3 295
[}
g
290
285
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
250
= 225 1
<
k3 200 ¥
£ 1
£ 175
c 150 +
2
g 125 +
= 100 +
o
2 75 1
o
50 1
25
0 AEEESIESESESNESEENESINEEENSNEENENNNREERNRNNRERW! SSESSEEESUEEENEESENENERNEUNNENEEN 199008000 AELESEEENE I 1990080008 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
wMean Monthly Precipitation Normals 1960 - 2023 mMonthly Precipitation ‘
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
& 200,000
E
n
£
H 150,000
o
>
o
£ 100,000
o
E
S
a
: 1 il
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
mG6 nG16 nG17 mG18 = G19 - Not Connected
CLEMENS MILL WELL FIELD
—&— C-CM-TW3-05-A (M) —&— C-CM-TW3-05-B (M) & C-CM-TW3-05-C (M)
310
7
E 305 o—o- o—00- PO
< Fo-oe™ " 00000049 00% ¥ Maan = T3 o 2 o o 0—e1-e0-0—0-0-00o0" S oce—o b oo’ —~~~=}
g MMWWMMWMY o—0-0-oLoPo—0- e oo tet
2 300
w
H
3 295
[}
g
290
285
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

Region of Waterloo
File: 0464020_2025 CLEMENS MILL APPC GRAPHS 2025 Groundwater Monitoring Report
Printed On: 6/9/2026 HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
250
= 225 1
<
k3 200 ¥
£ 1
£ 175
c 150 +
2
g 125 +
= 100 +
o
2 75 1
o
50 1
25
0 AEEESIESESESNESEENESINEEENSNEENENNNREERNRNNRERW! SSESSEEESUEEENEESENENERNEUNNENEEN 199008000 1090 1990080008 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
wMean Monthly Precipitation Normals 1960 - 2023 mMonthly Precipitation
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
T 200,000
o
o
£
3 150,000
o
>
=)
£
o 100,000
E
S
a
: 1 il
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
mG6 nG16 nG17 mG18 = G19 - Not Connected
CLEMENS MILL WELL FIELD
e C-CM-DP2-21-A (E) s C-CM-DP2-21-B (E) C-CM-SW2-21Z (E)
295
7
E 294
c
L
®
3 293
3 W
H
3 292
[}
g
291
290
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Daily Precipitation
Weather Station - Shades Mills Dam Weather Station

90.0

80.0 +

70.0 +

60.0 T

50.0 +

Precipitation (mm/year)

40.0 +

30.0 +

200 1
\‘ L \‘\ L \‘mw.m Ll ‘ ‘

1:::”“\\\ H ‘\H’\‘ \ | N ‘\ w’\m_‘ N iE Hu! RN wh Ll Lo ‘ ‘M‘.H\m ‘m\

2024-05-01 2024-07-01 2024-08-31 2024-10-31 2024-12-31 2025-03-02 2025-05-02 2025-07-02 2025-09-01 2025-11-01

ol Al s “ml

CLEMENS MILL WELL FIELD
C-CM-DP2-21-A (E) C-CM-DP2-21-B (E) C-CM-SW2-21-Z (E)

293.2
g
‘E’ 293.0 l
c
L
|
o 292.8 1 i
°
H
= 292.6 A ’ "
o
3 N
g \ A\ R —

292.4 - / A

| v N \ s

2922 ¥ '

292.0

291.8

May-24 Jul-24 Aug-24 Oct-24 Dec-24 Mar-25 May-25 Jul-25 Sep-25 Nov-25 Jan-26
Date

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

Actual versus Mean Monthly Precipitation
Weather Station - Shades Mills Dam Weather Station
250
= 225 1
<
k3 200 ¥
£ 1
£ 175
c 150 +
2
g 125 +
= 100 +
o
2 75 1
o
50 1
25
0 AEEESIESESESNESEENESINEEENSNEENENNNREERNRNNRERW! SSESSEEESUEEENEESENENERNEUNNENEEN 199008000 AELESEEENE I 1990080008 14
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
wMean Monthly Precipitation Normals 1960 - 2023 mMonthly Precipitation ‘
Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD
250,000
E 200,000
n
o
£
3 150,000
>
o
£
o
g 100,000
S
a
: 1 il
Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25
Date
mG6 nG16 nG17 mG18 = G19 - Not Connected
CLEMENS MILL WELL FIELD
C-CM-DP4-21-A (E) C-CM-5W4-21-Z (E)
295
7
E 294
c
L
E 293 P SV, AN
[} TS
$ Cncandund atPactog piithnya, e N N W
3 292
[}
g
291
290
Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 Jan-26
Date

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026

Region of Waterloo

2025 Groundwater Monitoring Report

HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

90.0

Daily Precipitation
Weather Station - Shades Mills Dam Weather Station

80.0 -

70.0 -

60.0 +

50.0 +

Precipitation (mm/year)

40.0 -

30.0 +

20.0 +

ol V| L

it

2024-05-01

2024-07-01

2024-08-31

2024-10-31

2024-12-31

2025-03-02

2025-05-02

2025-07-02

2025-09-01

2025-11-01

293.4

CLEMENS MILL WELL FIELD

C-CM-DP4-21-A (E) C-CM-SW4-21-Z (E)

293.2

[N

293.0

292.8

Water Level Elevation (mASL)

292.6

292.4

2922 W\.A"\_

LA

292.0

291.8

May-24

Jul-24

Aug-24

Oct-24

Dec-24 Mar-25

Date

May-25

Jul-25

Sep-25

Nov-25

Jan-26

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



REGION OF WATERLOO

2025 GROUNDWATER MONITORING REPORT -

CLEMENS MILL

Precipitation (mm/year)

250
225
200
175
150
125

100 +

75
50
25

0

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

Jan-16 Jan-17

Jan-20 Jan-21 Jan-22

Jan-23

Jan-24

wMean Monthly Precipitation Normals 1960 - 2023

mMonthly Precipitation

Pumping Volumes (m3)

250,000

200,000

150,000

100,000

50,000

0

Monthly Total Pumped Volumes
CLEMENS MILL WELL FIELD

Jan-16 Jan-17

Jan-18

Jan-19

Jan-20 Jan-21 Jan-22
Date

Jan-23

uG6

nG16 nG17 mG18 = G19 - Not Connected

Jan-24

Jan-25

7
E
<
L
®
>
Ky
w
H
o
4
o
L
©
=

308

307

306

305

304

303

CLEMENS MILL WELL FIELD
il Puslinch Lake Level (M) s C-CM-SW1-22-Z (E)

Jan-16

Dec-16

Jan-18

Jan-19

Jan-20 Jan-21 Jan-22
Date

Jan-23

Jan-24

Jan-25

Jan-26

File: 0464020_2025 CLEMENS MILL APPC GRAPHS

Printed On: 6/9/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
CLEMENS MILL

90.0

Daily Precipitation
Weather Station - Shades Mills Dam Weather Station

80.0 1

70.0 +

60.0 -

50.0 +

Precipitation (mm/year)

40.0 -
30.0 +
20.0

10.0 +

oLl “‘ LI

I

2024-05-01 2024-07-01

2024-08-31

2024-10-31

2025-03-02

2024-12-31 2025-05-02 2025-07-02

2025-09-01

el L ‘ ‘Wm‘ ‘MH
2025-11-01

305.2

CLEMENS MILL WELL FIELD

il Puslinch Lake Level (M)

C-CM-5W1-22-Z (E)

305.0

304.8

304.6

Water Level Elevation (mASL)

304.4

304.2

304.0

303.8

May-24 Jul-24

Aug-24

Oct-24

Dec-24 Mar-25

Date

May-25 Jul-25

Sep-25

Nov-25 Jan-26

File: 0464020_2025 CLEMENS MILL APPC GRAPHS
Printed On: 6/9/2026

Region of Waterloo
2025 Groundwater Monitoring Report
HA046402



(% BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix D

Precipitation Data

a xipuaddy



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

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

WIA station data is not subject to review by the National Climate Archives, therefore, undergoes very limited quality checking.
GRCA Dam stations data is not reviewed extensively and undergoes limited quality checking.
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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
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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
2/13/2026 10:38 AM



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

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

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

e For Non-Vented (Absolute) Datalogger Models:

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

e For Vented (Gauged) Datalogger Models:

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

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

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

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