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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 1541-AWGPZR) for the Erb Street Well Field (W6B,
W6C, W7, W8), requires submission of a well field specific biennial report to the
Ministry of Environment, Conservation and Parks (MECP) which documents production
well pumping volumes and water levels in specific monitoring wells during 2024 and
2025. This report has been prepared to meet the reporting condition (4.3) of the PTTW
for 2024 and 2025. A copy of the PTTW is included in Appendix A.

The location of the Erb Street Well Field is shown on Figure 1 and the production wells
in Wilmot are shown in Figure 2 with the monitoring network for W6B, W6C, W7 and W8
shown in Figure 3. Well records for the production and monitoring wells are found in
Appendix B.

1.1 Scope of Work

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

The Region has developed a monitoring program for Erb Street Well Field in accordance
with PTTW 1541-AWGPZR which consists of the following activities:

e Measuring the daily volume pumped from production wells W6B, W6C, W7 and W8
(Condition 4.1 of the PTTW);

e Measuring the water levels in monitoring wells WT-EB-OW322-02-AB,
WT-EB-OW332-02-A, WT-EB-OW1-08-AB, WT-EB-OW2-08-AB, WT-EB-OW3-08-
AB, WT-EB-OW6-09-AB, and WT-EB-OW1-15-AB (Condition 4.2 of the PTTW);

e Review of precipitation data from the nearest GRCA / Environment Canada weather
station; and

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

R.J. Burnside & Associates Limited HA0464020.2024
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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 Erb Street Well Field is located to the west of Waterloo, on the eastern boundary of
the Township of Wilmot (Figure 2). Wells W6B and W6C are located north of Erb’s
Road between Wilmot Line and Notre Dame Drive. Wells W7 and W8 are located about
900 m south of Erb’s Road (Figure 3). The closest active municipal well field is

Strange Street, located about 4 km to the east (Figure 2). The Waterloo Waste
Management Site is about 1.2 km east of the W7 and W8 wells. The closest surface
water feature to the W6B, W6C, W7 and W8 site is the Knarr-Hoerle Drain located just
north of Wells W7 and W8 (Figure 3).

211 Pumping Wells

The Erb Street Well Field consists of Wells W6B, W6C, W7 and W8. W6C was
commissioned in November 2023. It was drilled adjacent to W6A / W6B in 2016 as a
replacement for W6A, which was taken out of service in October 2012 and is no longer
on the PTTW.

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

Table 1: Production Well Construction Details

Well ;e.all; Casing / Screen Diameter Screenes Interval Aquifer
Name ui (mm) (mbgs)
W6B 1985 300 48.2 — 54.6 AFB2
W6C 2016 254 48.8 — 53.7 AFB2
W7 1966 400 32.9-421 AFB2
w8 1969 400 32.9-36.6 AFB2
R.J. Burnside & Associates Limited HA0464020.2024
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The water taking volumes for the Erb Street Well Field is regulated by Condition 3.2 of
the PTTW and are summarized in Table 2 below.

Table 2: Water Takings 2024 / 2025

Well PTTW 2024 2025

Permitted

Max. S\alﬁ Max Total S:ﬂ Max Total

Daily y Taken Volume y Taken Volume

Water Water
Water . per Day |Pumped . per Day |Pumped
. Taking 3 3 Taking 3 3

Taking (md) (m°) (m°) (md) (m°) (m°)

(m®)
wWeB 4,582 1,605 1,771 585,874 1,394 1,530 508,799
Wwe6C 5,561 2,552 2,657 931,606 1,702 2,593 621,262
W7 9,166 6,660 7,629 2,409,089 | 6,853 7,778 2,501,309
W8 10,475 1,350 2,271 492,894 1,371 1,629 500,312
Total 290,788 12,108 13,275 4,419,463 | 11,320 12,298 4,131,682

Condition 3.3 of the PTTW specifies that the combined daily water taking from W6C,
W6B, W7 and W8 must not exceed an annual daily average of 17,272.800 m®/day. As
shown in Table 2, this requirement was met in both 2024 and 2025.

The Region of Waterloo's SCADA system records total daily water taking volumes
including the dates and times of water takings, the rates of pumping, and calculations of
the total amounts of water pumped per day for each supply well, which complies with
condition 4.1 of the PTTW.

The pumping volumes are based on the total daily volumes as recorded by the Region's
SCADA system and are presented in Appendix C as total monthly volumes. Pumping
volumes from the well field ranged from 324,668 m*month to 394,441 m3/month in 2024,
and from 297,321 m3/month to 378,069 m®month in 2025. In total, 4,419,463 m® was
produced at this well field in 2024 and 4,131,682 m3 was produced in 2025. These
volumes are higher than volumes for the previous five years, and below the permitted
volume of 6,304,572 m? per year (Table C-1). The increase in pumping recorded in 2024
and 2025 is the result of increased pumping of W6B and W6C.

21.2 Monitoring Wells

Water level monitoring is completed at observation wells WT-EB-OW322-02-AB,
WT-EB-OW332-02-A, WT-EB-OW1-08-AB, WT-EB-OW2-08-AB, WT-EB-OW3-08-AB,
WT-EB-OW6-09-AB, and WT-EB-OW1-15-AB (Figure 3).

R.J. Burnside & Associates Limited HA0464020.2024
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Construction and monitoring well location details for the observation wells are described
in Table 3 below. Well records for the monitoring wells are provided in Appendix B.

Table 3: Monitoring Well Construction Details

Monitoring Well ID Year Screened Screened Distance | Distance
Built Depth Formation to to W7/W8
(mbgs) W6B/W6C (m)
(m)
WT-EB-OW322-02-A| 2002 | 65.2-68.3 AFB2 1,000 700
WT-EB-OW322-02-B | 2002 53.0 - 56.0 AFB2 1,000 700
WT-EB-OW332-02-A| 2002 | 49.1-52.1 AFB2 700 800
WT-EB-OW1-08-A 2008 | 56.1-59.1 AFB2 700 400
WT-EB-OW1-08-B 2008 | 44.2-473 AFB2 700 400
WT-EB-OW2-08-A 2008 | 58.8-61.9 AFB2 1,100 240
WT-EB-OW2-08-B 2008 | 44.8-47.9 AFB2 1,100 240
WT-EB-OW3-08-A 2008 | 53.7-56.7 AFB2 130 700
WT-EB-OW3-08-B 2008 | 43.3-46.3 AFB2 130 700
WT-EB-OW6-09-A 2009 | 46.6 —49.7 AFB2 720 500
WT-EB-OW6-09-B, 2009 | 35.1-41.2 AFB2 720 500
WT-EB-OW1-15-A 2015 | 35.1-422 AFB2 900 near
WT-EB-OW1-15-B 2015 | 24.4-259 AFB2 900 near
2.2 Regional Geology and Hydrostratigraphy

The following sections provide a brief overview of the regional geology and
hydrogeology of the Erb Street Well Field. The surficial geology based on regional OGS
mapping is provided in Figure 4. The Erb Street Well Field is located in the core of the
Waterloo Moraine (Figure 5). Representative cross-sections showing the stratigraphy in
the vicinity of the Erb Street Well Field (W6B, W6C, W7, W8) are included as Figures 6,
7 and 8. The cross-section locations are provided on Figure 3.

The cross-sections are provided as a visual aid and do not necessarily contain all wells
in the monitoring program for the Erb Street Well Field. The recently completed Tier
Three Assessment Update Project (Aqua Insight et al, 2023) has revised the previous
(Matrix 2015) stratigraphic interpretation of the lithology around the Erb Street Well Field.
The lithological layers were updated in accordance with documentation provided in the
Numerical Model Surface Transfer memorandum (Aqua Insight Inc, 2026).

R.J. Burnside & Associates Limited HA0464020.2024
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Refinements (Aqua Insight et al, 2023) along the cross-sections (Figures 6, 7 & 8)
include the following:

e ATA1 is shown at surface overlying ATB1 resulting in a thinner ATB1, and

o ATB2 is thicker and AFB2 is thinner in the area of the production wells

2.21 Surficial Geology and Conceptual Hydrostratigraphy

The surficial geology of the Study Area has been mapped and described by the Ontario
Geological Survey (2003) and updated in Bajc and Shirota (2007). The surficial geology
of the Erb Street Well Field is characterized by silty to clayey till sediments (Figure 4).
Fine textured glaciolacustrine sediments are mapped near W7 and W8 however were
not encountered in the well records. The deposition of the Waterloo Moraine in this area
resulted in fine to coarse-grained sand and gravel deposits at surface south and west of
the well field. The thickness of the overburden deposits generally ranges from 80 to

100 m in this area.

The Quaternary units typically present beneath the Waterloo Moraine are briefly
described below, in order from youngest to oldest.

Aquitard ATA1 — Whittlesey Clay

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

Aquitard ATB1 — Tavistock Till

The Tavistock Till is a dark brown clayey silty till that is predominantly found along the
western flanks of the Waterloo Moraine. In other parts of the Region, Bajc and Shirota
(2007) have also used unit ATB1 to represent Port Stanley, Mornington and

Upper Maryhill Tills. ATB1 ranges from 13 m to 20 m thick in the area of Erb Street Well
Field. This unit is considered an aquitard and, where present, acts to restrict recharge to
the lower aquifers.

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

Aquifer AFB1 / AFB2 represents the main water supply aquifer in the core areas of the
Waterloo Moraine, including the Erb Street Well Field production wells. These units are
generally comprised of layered silt and fine sand to coarse sand and gravel. Throughout
the core areas of the Moraine (Figure 5), the unit typically exceeds 45 m in thickness. In
some areas, the Upper Waterloo Moraine is interpreted to be bisected by the middle
Maryhill Till (ATB2), effectively separating the aquifer into two units, AFB1 and AFB2.

R.J. Burnside & Associates Limited HA0464020.2024
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This aquifer is the most prolific aquifer in the Waterloo Region due to its high hydraulic
conductivity and transmissivity, lateral extent, and high recharge rate. This unit is
approximately 15 m to 30 m thick in the Erb Street Well Field area.

Aquitard ATB3 — Lower Maryhill Till

The Lower Maryhill Till is described as a clayey silt to silty clay till. This unit represents
one of the primary regional aquitards due to its strong influence on the groundwater flow
system within the Waterloo Moraine. This unit is extensive within the core area of the
Waterloo Moraine, and along the eastern flank tends to be thin, discontinuous, or
re-worked and re-deposited as glaciofluvial sediments. This unit is approximately 20 m
thick in the Erb Street Well Field area.

Aquifer AFB3 — Lower Waterloo Moraine Stratified Sediments

The Lower Waterloo Moraine Stratified Sediments is present below the Lower Maryhill
Till, mainly along the eastern flank of the Moraine. This unit consists of stratified gravels,
sands, or silts and is of very limited extent. AFB3 is not present in the Erb Street Well
Field Area.

Aquitard ATC1 / ATC2 - Catfish Creek Till

The Catfish Creek Till was deposited by a major glacial advance from the north to
northeast that covered all of southern Ontario. It is a dense, stony, sandy silt to silty
sand till with little clay content. The hydrogeologic properties of the Catfish Creek Till
are variable, ranging from a good aquitard to a poor aquifer, depending on local
lithology, degree of compaction, and the presence of overlying aquitard units. The
Catfish Creek Till is typically thickest in the core area of the Waterloo Moraine, and thin
or absent along the eastern flank. It is approximately 20 m thick in the Erb Street Well
Field area.

Aquifer AFD1 - Pre-Catfish Creek Sand and Gravel

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

Catfish Creek and Pre-Catfish Creek Tills and represents the main supply aquifer in
several production wells in the Cities of Kitchener and Waterloo. This unit is spatially
discontinuous throughout much of the core areas of the Waterloo Moraine and pinches
out near the Erb Street Well Field.

Aquitard ATE1 - Canning Drift

The Canning Dirift is comprised of till and associated fine-textured lake deposits. It is
typically found at depths of greater than 70 metres below ground surface (mbgs) in the
Waterloo Moraine area and is identified to be discontinuous and limited in lateral extent

R.J. Burnside & Associates Limited HA0464020.2024
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and thickness. Where it is absent, a hydraulic connection is present between the deep
overburden aquifers and the underlying bedrock.

Aquifer AFF1 — Pre-Canning Till

The Pre-Canning aquifer is characterized by coarse-grained sand and gravel sediments
and is typically found within bedrock depressions. This unit is discontinuous throughout
the Region, and where present is hydraulically connected with the upper weathered
portion of the bedrock aquifer.

2.2.2 Bedrock Geology

The underlying bedrock at the Erb Street Well Field is consists of the Salina, Guelph and
Amabel Formation (OGS, 1991). The Salina Formation consists of interbedded grey and
brown dolostone, green to red shale units, and gypsum. Groundwater extracted from
this unit tends to be of poor quality due to high concentrations of calcium and sulphates.
In the Erb Street Well Field area, bedrock is found at depths of approximately 80 mbgs.

2.3 Local Geology

The following description of local geology is based on sediments reported in the
production well logs and monitoring well logs in the area of the Erb Street Well Field.
Borehole logs of the Erb Street Well Field are included in Appendix B.

Tavistock Till (ATB1) — This unit is encountered at surface in the area of the Erb Street
Well Field and is described in well logs as clay and clay and gravel. ATB1 is logged as
extending to 13 m at W8 and 14.9 m at W7. At W6C silty clay and clayey silt extends to
32 m.

Upper Waterloo Moraine (AFB1 / AFB2) — This unit was identified in all of the

Erb Street production wells. The unit was encountered at depths of between 32.9 mbgs
(W7) and 48.5 mbgs (W6B). It was generally described as sand and gravel in the
driller’s logs and ranged in thickness from 10 m to 30 m. The Erb Street Well Field
Production wells are all completed in this aquifer.

Lower Maryhill Till (ATB3) — This unit described as clay with trace sand was identified
at W6C at a depth of 59 mbgs and in the log for WT-EBS-OW2-08-A at a depth of 63 m.

3.0 2024 / 2025 Results
The following sections summarize groundwater levels at monitoring wells in relation to

precipitation and 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, University of Waterloo (U of W) or
Environment Canada station located closest to the production wells are used. The
closest GRCA weather station relative to the Erb Street well field is Laurel Creek station
located 4.3 km from the well field. The closest Environment Canada station is the
Roseville station (13 km southeast of 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 the Laurel Dam station are shown on

Figure D.1, Appendix D. At the Laurel Dam station, the long-term average was
calculated from when measurements started until the end of 2025. The Roseville station
has “Climate Normals” calculated by Environment Canada for 1981 to 2010.

Annual 2024 / 2025 precipitation data for the closest weather station and closest
Environment Canada meteorological station to the Erb Street Well field are presented in
Table 4 below. In 2024 Roseville was missing 5 days of data and 20 days in 2025. As a
result, the precipitation totals may be under reported at this location.

Table 4: Summary of Precipitation Data

Station 2024 2024 Long- 2025 2025
Precipitation | Deviation Term Precipitation | Deviation
(mm) (mm) Average (mm) (mm)
(mm)
Laurel
Dam © 907 -31 938 894 -44
Roseville
Station ® 856 -63 919 786 -133
Sources: Environment Canada (1), GRCA (3),
A 1991 to 2020 Normal © 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
following the snowmelt and lowest levels occurring in July / August. Widespread
synoptic rainfall events can also result in Region wide water level responses. Summer
thunderstorms tend to be short lived and occur over a smaller area resulting in short
term, localized water level rises.

The 2024 total precipitation at the Laurel Dam station was 907 mm, which is
31 mm below the long-term average, indicating 2024 was a drier-than-average year at

R.J. Burnside & Associates Limited HA0464020.2024
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the well field. A similar below long-term average trend is noted at the Roseville station.
The March 1 GRCA snow survey indicated a snowpack across the Region that was low
compared to normal.

In 2025, the total precipitation at the Laurel Dam station was 894 mm, which is

44 mm below the long-term average. The total precipitation at the Roseville station was
133 mm below the long-term average, indicating 2025 was a drier-than-average year.
However, Roseville was missing 25 days of data in 2024 / 2025 and as a result,
precipitation totals may be under reported. The snow survey conducted by the GRCA
on March 15, 2025, showed that the stations in the Region had a high to very high
measured snow water equivalent.

3.2 Monitoring Results

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

WT-EB-OW1-08-AB

WT-EB-OW1-08-AB is located about 400 m west of W7 / W8. Both screens are installed
in the AFB2 aquifer unit. Water levels have been measured manually on a monthly
basis since September 2010. A datalogger was installed in OW1-08-A in 2017.

Water levels in the A and B screens are generally similar and have ranged between
349.2 and 351.4 masl duirng the past 10 years. Historically, short term water level rises
(November 2019, December 2020 and August 2024) can be observed in response to
reduced pumping of W7. In December 2023, a decreasing water level trend is observed,
coinciding with pumping of W6B and W6C and increased overall water taking at the

Erb Street Well Field. Water levels decline from 350.3 masl in December 2023 to

349.2 masl in December 2025.

WT-EB-OW322-02-AB

WT-EB-OW322-02-AB is located about 700 m northeast of W7 / W8. Both screens are
installed in the AFB2 aquifer unit. Water level data is collected using an electronic data
logger at the A screen, and monthly manual measurements at the B screen.

Water level trends are similar in each screen. Daily fluctuations in the A screen of about
0.4 m suggest impacts from the pumping cycles of production wells. In both screens,
water levels showed an increasing trend from 2008 to 2019 due to reduced pumping at
W8 during which time the levels increased by approximately 2 m. A decreasing trend in
water levels is apparent from January 2021 until January 2023 after which water levels

R.J. Burnside & Associates Limited HA0464020.2024
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were stable. In 2024 / 2025 water levels decline 1.1 m in response to increased
pumping at W6B and W6C.

WT-EB-OW332-02-A

WT-EB-OW332-02-A is located about 700 m east of W6B / W6C and is screened in the
production aquifer (AFB2). Manual water level monitoring at this location began in
October 2004 and an automatic water level meter was installed in July 2017.

Daily water level fluctuations of about 0.4 m are due to pumping cycles of production
wells. Over the past ten years, water levels have ranged from 348.7 masl in 2025 to
350.7 masl in 2020. In 2024 / 2025 water levels decline 1.1m in response to increased
pumping at W6B and W6C.

WT-EB-OW2-08-AB

WT-EB-OW2-08-AB is located about 240 m south of W7 / W8. Both screens are
installed in the AFB2 aquifer unit. Manual water level monitoring at this location began
in July 2010, and dataloggers were installed in October 2014. The datalogger in the B
screen was removed in May 2017 and water levels are now measured manually.

Water levels in the A and B screens show a similar pattern with variations corresponding
to changes in pumping at W7 and W8. An increasing trend from 2012 to 2019 is a result
of decreased pumping at W8. Water levels decline from 349.9 masl in January 2020 to
347.6 masl in December 2025. In 2024 / 2025 water levels are about 1.2 m below
historical water levels.

WT-EB-OW3-08-AB

WT-EB-OW3-08 is located about 130 m southeast of W6B/W6C. Both screens are
installed in the AFB2 aquifer unit. Manual monitoring at this location began in May 2010
with dataloggers installed in each well in October 2014.

Water levels in both screens display similar trends, with the levels in the B screen
consistently about 2.5 m higher than levels in the A screen. Both wells show a response
to changes in pumping rates at W6B and W6C due to being screened in the production
well aquifer and close proximity to the pumping wells. Water levels in 2024 / 2025 are
about 3 m lower than historical levels due to increased pumping at W6B and W6C.

WT-EB-OW6-09-AB

WT-EB-OW6-09 is located about 720 m east of W6B / W6C. Both screens are installed
in the AFB2 aquifer unit. The collection of monthly manual water levels began at this
location in September 2010 and dataloggers were installed in October 2014. The

R.J. Burnside & Associates Limited HA0464020.2024
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datalogger in the B screen was removed in June 2017 with manual water levels now
colected monthly.

Water levels in the A and B screens are almost identical and between 2016 and 2025
varied between 349.1 masl and 351.5 masl with 0.2 m daily fluctuations in response to
pumping of W6B. Water levels indicate seasonal fluctuations with levels generally
highest in the spring and a decrease through the remainder of the year. The

2024 / 2025 water levels show a decreasing trend in response to increased pumping at
W6B and W6, decreasing about 1 m from December 2023 to December 2025. Water
levels in 2024 / 2025 are about 1.5 m lower than historical levels due to increased
pumping at W6B and W6C.

WT-EB-OW1-15-AB

WT-EB-OW1-15-AB is located on the W7/W8 production well site and 900 m from
W6B / W6EC. It was constructed in July 2015 as a replacement for ET-EBS-OW7-57-B,
which was decommissioned in October 2016.

The water level data from both the A screen (AFB2) and the B screen (AFB2) show
responses to pumping of W7 / W8. Fluctuations of up to 1 m occur in response to
periods of reduced pumping, though the response in the B screen is more subdued. The
largest water level rises in response to decreased pumping are seen in November 2019,
December 2020, August 2021 and August 2024. Smaller scale responses to reduced
pumping are seen throughout 2024 / 2025. In 2024 / 2025 water levels are about 1.2 m
below historical 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
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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 were no well interference complaints related to pumping of W6B, W6C, W7 and
W8 received in 2024 and 2025, therefore both conditions 5.1 and 5.2 have been met.

There are properties that are not municipally serviced for water supply within 500 m of
the Erb Street Well Field. 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).

Other groundwater takings registered in the MECP PTTW database within 2 km of the
wellfield are mapped on Figure 3 and summarized below in Table 5.

Table 5: PTTWs in Vicinity of Erb Street Well Field (W6B, W6C, W7, W8)

Source Distance from
Permit Permit Purpose Max Li te;'s W6B, W6C and Expiry
Number Holder per Day W7, W8 Supply Date
Wells
0540- Miller Aggregate Source 1,700 m 2/28/2027
CCQK8uU Paving Washing Pond 1 - (W7, W8)
Limited 9,720,000
1113- Herrle- Agricultural Dugout 45 m 1/31/2025
9RHQAE Braun Pond (weB,We6C) 300
1,400,000 m (W7,W8)
8320- Paul Agricultural Dugout 60 m 11/30/2025
AAMMFP | Mauthe Pond (W6B,we6C)
1,717,000 | 300 m (W7,W8)
7814- Herrle Agricultural Well 1, 150 m 03/31/2028
AW9KZ4 Farms 696,600 (W6B,W6eC) 750
Ltd. m (W7,W8)
Herrle
Pond,
816,600
6348- Region of | Remediation | EW433-21 | 1.4 km (W7,W8) | 3/31/2032
CHTKOH | Waterloo 1,296,000
R.J. Burnside & Associates Limited HA0464020.2024
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Distance from
W6B, W6C and Expiry
W7, W8 Supply Date

Wells

Source,
Purpose Max Liters
per Day

Permit Permit
Number Holder

EW379-13,
1,008,000

EW77R-16,
534,240

EW362-09,
845,280

EW376-13,
263,021

EW377-13,
236,021

EW378-13,
773,281

4.2 Aquifer Response to Pumping and Precipitation

PTTW Condition 4.3 states: "The Permit Holder shall prepare and submit an electronic
copy of a report every two years by June 30 commencing June 30, 2020, that presents
the results of the well field water level monitoring for the two preceding calendar years,
assesses changes in water levels in the supply aquifer(s) in relation to precipitation and
water taking from the aquifer(s)”.

All the Erb Street production wells and monitoring wells are located in the same sand
aquifer (AFB2) and show daily water level fluctuations in response to pumping at the
production wells. Water levels reported in 2024 and 2025 have declined in all wells in
response to increased pumping at W6B and W6C. Water levels in all wells at the end of
2025 are the lowest seen in the last 10 years of monitoring. Aquifer levels are
continuing to decline at the end of 2025 in all wells except WT-EB-OW1-15-AB and
WT-EB-OW3-08-AB where levels have stabilized.

Most of the monitoring wells for the Erb Street Well Field do not show seasonal trends
with aquifer levels being mostly impacted by the pumping rather than precipitation
trends. Seasonal fluctuations are observed at WT-EB-OWG6-09-AB when pumping rates
are generally stable, with the highest and lowest levels observed in the spring and late
summer / fall, respectively. Correlation of individual precipitation events with

R.J. Burnside & Associates Limited HA0464020.2024
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groundwater levels is difficult due to several reasons including but not limited to
hydraulic conductivity, well depth, precipitation intensity, ground cover conditions and the
time between water level measurements (monthly).

5.0 Conclusions

Impacts from pumping the municipal wells at the Erb Street Well Field (W6B, W6C, W7,
W8) were evaluated through implementation of the Groundwater Monitoring Program.
Based on the information contained in the report, Burnside offers the following
conclusions:

¢ The information presented in this report satisfies condition 4.3 of PTTW
1541-AWGPZR;

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

¢ All monitoring wells show some response to pumping at the Erb Street production
wells; and

¢ Increased pumping of W6B and W6C has resulted in declining water levels in 2024
and 2025.

R.J. Burnside & Associates Limited HA0464020.2024
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. > . Ministry of the Environment and Climate Cha
/" Ontano Ministére de ’Environnement et de I’Actior

matiére de changement climati

AMENDED PERMIT TO TAKE WAT
Ground We
NUMBER 1541-AWGP

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  W6C, W6B, W7 and W8
taking from:

Located at: Lot 2, Concession GERMAN BLOCK SOUTH OF ERBS ROAD, Geographic
Township of Wilmot
Wilmot, Regional Municipality of Waterloo

Lot 2, Concession GERMAN BLOCK NORTH OF ERBS ROAD, Geographic
Township of Wilmot
Wilmot, Regional Municipality of Waterloo

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

DEFINITIONS

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

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

(c) "Ministry" means Ontario Ministry of the Environment and Climate Change.
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(d)
(e)

(H
(2

"District Office" means the Guelph District Office.

"Permit" means this Permit to Take Water No. 1541-AWGPZR 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. Compliance with Permit

1.1 Except where modified by this Permit, the water taking shall be in accordance with the
application for this Permit To Take Water, dated November 29, 2017 and signed by Richard
Wootton, and all Schedules included in this Permit.

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

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

1.4 This Permit is not transferable to another person.

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

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

1.7 The Permit Holder shall report any changes of address to the Director within thirty days of an’
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2.1

2.2

23

24

2.5

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

General Conditions and Interpretation

Inspections

The Permit Holder must forthwith, upon presentation of credentials, permit a Provincial Offic
to carry out any and all inspections authorized by the OWRA, the Environmental Protection .
R.S.0. 1990, the Pesticides Act , R.S.0O. 1990, or the Safe Drinking Water Act, S. O.2002.

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

(a) relieve the Permit Holder or any other person from any obligation to comply with any oth
applicable legal requirements, including the provisions of the Ontario Water Resources Act , :
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, includin,
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 o
require any person to take any action in relation to the information, or the failure of a Provinci
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 th
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
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unenforceable, the application of such requirements to other circumstances and the remainder
this Permit shall not be affected thereby.

2.6 Conflicts
Where there is a conflict between a provision of any submitted document referred to in this
Permit, including its Schedules, and the conditions of this Permit, the conditions in this Permi
shall take precedence.
3. Water Takings Authorized by This Permit
3.1 Expiry
This Permit expires on January 31, 2028. No water shall be taken under authority of this
Permit after the expiry date.
32 Amounts of Taking Permitted
The Permit Holder shall only take water from the source, during the periods and at the rates ar
amounts of taking specified in Table A. Water takings are authorized only for the purposes
specified in Table A.
Table A
Source Name| Source: Taking Taking Max. Max. Num. | Max. Taken [Max. Num. of  Zone/
| Description: Type: Specific Major Taken per |of Hrs Taken per Day Days Taken| Easting/
Purpose: Category: Minute per Day: (litres): per Year: | Northing:
(litres):
1 W6C Well Municipal Water Supply 3,865 24 5,565,600 365 17
532487
Drilled 4809801
2 W6B Well Municipal | Water Supply 3,182 24 4,582,080 365 17
532492
Drilled 4809796
3 w7 Well Municipal Water Supply 6,365 24 9,165,600 365 17
533135
Drilled 4809136
4 ws Well Municipal | Water Supply 7,274 24 10,474,560 365 17
533130
Drilled 4809153
Total 29,787,840
Taking:
3.3 Notwithstanding the maximum total taking per day specified in Table A of Condition 3.2,
the combined taking from wells W6C, W6B, W7 and W8 shall not exceed an annual
daily average of 17,272,800 L/day.
4. Monitoring
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4.1

Under section 9 of O. Reg. 387/04, and as authorized by subsection 34(6) of the Ontario Wate
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 wa:
taken. The daily volume of water taken shall be measured by a flow meter or calculated in
accordance with the method described in the application for this Permit, or as otherwise
accepted by the Director. A separate record shall be maintained for each source. The Permit
Holder shall keep all records required by this condition current and available at or near the sitc
of the taking and shall produce the records for inspection by a Provincial Officer upon his or t
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.
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4.2

4.3

44

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

WT-EB-OW322-02-A
WT-EB-OW322-02-B
WT-EB-OW332-02-A
WT-EB-OW1-08-A
WT-EB-OW1-08-B
WT-EB-OW2-08-A
WT-EB-OW2-08-B
WT-EB-OW3-08-A
WT-EB-OW3-08-B
WT-EB-OW6-09-A
WT-EB-OW6-09-B
WT-EB-OW1-15-A
WT-EB-OW1-15-B

The Permit Holder shall prepare and submit a report every two years by June 30
commencing June 30, 2018, that presents the results of the well field water level
monitoring for the two preceding calendar years, assesses changes in water levels in the
supply aquifer(s) in relation to precipitation and water taking from the aquifer(s), and
provides a summary for all interference complaints received by the Permit Holder related
to this permit and reported in the District Office in accordance with Condition 5.1 and
the manner in which the Permit Holder has dealt with the complaint.

Any application for renewal of this Permit shall be accompanied by an assessment of
capture zones induced by the water taking under this Permit, relative to the Waterloo
Landfill and related contamination in the municipal aquifer. Monthly water level
monitoring data gathered both for this Permit and the following monitoring wells
associated with the Waterloo Landfill shall be considered in that assessment:

OW358A-08
OW359A-08
OW338A-05
OW337A-05
OWo6-57
OW336-05
OW345A-06
OW333-04
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TW30-86
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5.1

5.2

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 be
taken or is proposed with regard to such complaint. The Permit Holder shall immediately not:
the local District Office if the taking of water is observed to have any significant impact on th
surrounding waters. After hours, calls shall be directed to the Ministry's Spills Action Centre ¢
1-800-268-6060.

For Groundwater Takings

If the taking of water is observed to cause any negative impact to other water supplies obtaine
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,
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 taki
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 wa
supplies of those permanently affected.

Director May Amend Permit

The Director may amend this Permit by letter requiring the Permit Holder to suspend or reduc
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 suspensior
or reduction in taking to the Environmental Review Tribunal under the Ontario Water
Resources Act , Section 100 (4).
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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
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 wa
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 writter
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
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, Ministry of the
Environmental Review Tribunal AND Environment and Climate Change
655 Bay Street, 15th Floor 12th Floor
Toronto ON 119 King St W
M5G IES Hamilton ON L8P 4Y7
Fax: (416) 326-5370 Fax: (905) 521-7820

Email: ERTTribunalsecretary@ontario.ca

Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly |
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 0718-AV4S6J, issued on 2018/01/26.

Dated at Hamilton this 2nd day of March, 2018.

Belinda Koblik
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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 1541-AWGPZR, dated March 2, 2018.
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W6B

Depth
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#2 SOW power cable
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Top of pump

Bottom of water level tube

NEW i}
25 mm (1") PVC flush joint water level tube

Pump intake

Top of screen

Pump

Manufacturer: Goulds
Model: BRJHC — 3 stage
S/N: 64383

Motor

YOLON dH 09

Bottom of well

Manufacturer: Franklin
Power: 60 hp/ 575 v/ 3 ph
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Regional Municipality of Waterloo
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Pump Installation Drawing
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W6B
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wWeC

PROJECT: 1520338

LOCATION: N 4809801.00; E 532486.70

BORING DATE: December 2, 2015

RECORD OF BOREHOLE: W&6C Pilot Hole

SHEET 1 OF 6

DATUM: UTM NAD 83
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PROJECT: 1520338 RECORD OF BOREHOLE: W&6C Pilot Hole SHEET 2 OF 6

LOCATION: N 4809801.00; E 532486.70

BORING DATE: December 2, 2015 DATUM: UTM NAD 83
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PROJECT:

1520338

LOCATION: N 4809801.00; E 532486.70

BORING DATE: December 2, 2015

RECORD OF BOREHOLE: W&6C Pilot Hole

SHEET 3 OF 6

DATUM: UTM NAD 83
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PROJECT:

1520338

LOCATION: N 4809801.00; E 532486.70

BORING DATE: December 2, 2015

RECORD OF BOREHOLE: W&6C Pilot Hole

SHEET 4 OF 6

DATUM: UTM NAD 83
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CONTINUED NEXT PAGE
DEPTH SCALE A §G l LOGGED: HJ
=, Gol der
1:50 Associates CHECKED:




GTA-BHS 001 S:\CLIENTS\REGION_OF WATERLOO\REGION OF WATERLOO\02 DATA\GINT\REGION_OF WATERLOO.GPJ GAL-MIS.GDT 12/19/16

PROJECT:

1520338

LOCATION: N 4809801.00; E 532486.70

BORING DATE: December 2, 2015

RECORD OF BOREHOLE: W&6C Pilot Hole

SHEET 5 OF 6

DATUM: UTM NAD 83

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20

20| £ = \ iz PIEZOMETER

guw | w 9 & 20 40 60 80 10°  10° 10" 10° o OR

E| 2 & | peyv [B|w|s . ’ ! +' ° y ! ! ! = STANDPIPE

=gt} < |2 |a | | SHEARSTRENGTH natV. Q- WATER CONTENT PERCENT o~

hs 5 DESCRIPTION E oerTh | 2 | £ % o kPa eV, ® U- O W g g INSTALLATION

a % m |2 ] Wp ——F——— Wi g

@ = o
» 20 40 60 80 10 20 30 40
L . --- CONTINUED FROM PREVIOUS PAGE -
n (CL) SILTY CLAY, trace to some sand, -
- grey to brown, cohesive, soft to firm g
— —
e —
I —
_— —
B 340.86 ]
B (SM) GRAVELLY SILTY SAND, fine to 44.20 i
- coarse, fine to coarse gravel, some clay g
- pockets, non-cohesive 1
N - i
B E i
L 45 K] —
N z i
B 339.34 ]
- (SP) SAND and GRAVEL, some silt and 45.72 E
B clay, fine to coarse sand, fine gravel, 1
[~ 46 trace clay pockets 7]
B 338.58 ]
B (SW) SAND, fine to medium, trace clay 46.48 ]
L pockets _
L 47 —
N ™ 337.05 ]
N (SM) GRAVELLY SILTY SAND, fine to 48.01 i
- coarse, fine to coarse gravel, trace to e
B some clay pockets to 49.5 1
— —
L 50— 4+ 4+ -4 -4 4  J-—d |t | —_— - - — = —
CONTINUED NEXT PAGE
DEPTH SCALE A LOGGED: HJ
(F ? Golder
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GTA-BHS 001 S:\CLIENTS\REGION_OF WATERLOO\REGION OF WATERLOO\02 DATA\GINT\REGION_OF WATERLOO.GPJ GAL-MIS.GDT 12/19/16

PROJECT: 1520338

LOCATION: N 4809801.00; E 532486.70

RECORD OF BOREHOLE: W&6C Pilot Hole

BORING DATE: December 2, 2015

SHEET 6 OF 6

DATUM: UTM NAD 83

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s 20
20| £ = \ iz PIEZOMETER
guw | w 9 & 20 40 60 80 10°  10° 10" 10° o OR
E| 2 & | peyv [B|w|s . ’ ! +' ° y ! ! ! = STANDPIPE
w |2 | a | s | SHEAR STRENGTH t V. Q- WATER CONTENT PERCENT a
Y| z DESCRIPTION s oermhl 2 | & 21 2 Pa eV, ® U- O Qg INSTALLATION
i [ g 2 ol " i wp ———eWY——wi <5
o g © m [Z e p 4
» @ 20 40 60 80 10 20 30 40
| --- CONTINUED FROM PREVIOUS PAGE -
B (SM) GRAVELLY SILTY SAND, fine to E
- coarse, fine to coarse gravel, trace to E
- some clay pockets to 49.5 1
— 51 334.01 —
B (SP) GRAVELLY SAND, fine to coarse, 51.05 1
B trace to some silt ]
— —
I —
— : 330.96 ]
n (SM) SILTY SAND, fine to medium, trace - 54.10 ]
- gravel E
N S i
= 8 u
o
B & i
— 55 B —]
— 56 —
— 57 —
— 58 —
B R 326.39 b
B (CH) CLAY, trace medium to coarse 58.67 ]
n sand, cohesive, soft i
L 50 —
B L 325.32 ]
B END OF BOREHOLE 59.74 i
— 60 —
DEPTH SCALE A §G l LOGGED: HJ
=, Gol der
1:50 Associates CHECKED:




| File Name: 1520338CALOG.dwg

Path: \golder.gds\gal\barrie\CAD ' rojects\2015\1520338 (Region of Waterloo, Greenbrook)\-CA-Log\

As-Built

Driller Log W6C
Pilot Hole W6C (Summary) ; FAle | ;
Refer to Appended Log for full Details Top of Casing (()SGtI(():l?nuap)l # | Protective Cap Depth
m Depth from Grade : 9 | Grade Elevation 385.06 masl Mbgl
5 0
>/// Topsoil !
- 15 | K— 406 mm (16") dia. Temporary Surface Casing
|
Borehole Annulus grouted with cement to
| Ground Surface & Surface Casing Removed
5 i 5
117
Silty Clay, Trace f-m Sand |
10 i 10
I
— 229 |
I
|
I
30 Clayey Silt, Trace to Some Sand to f Gravel | 30
|
— 8201 | l—— 254 mm (10") dia. Borehole
Silty Gravel, f-c v |
Static Water Level
35 —3511— ! 35
Gravelly Clayey Silt |
— 36.6 |
|
40 | 40
Silty Clay, Trace to Some Sand |
| Natural Pack
|
T 442 Gravelly Silty Sand, f-c; Some Clay Pockets |
45 | ¥ SEly =ant, kG, Y | 45
cord Sand & Gravel; Some Silt and Clay |
— 480 "o G Sand, f-m; Trace Clay | 254 mm (10") dia. Stainless Steel Casing
. T ' K g !
| | Gravelly Silty Sand, f-c; I — 48.8 — (160)
50 | | Trace to Some Clay Pockets to 49.5 : SCREEN 50
— 511 f : " Nominal 254 mm (10") dia. Stainless Steel
. T T
Py ] T Telescoping 35 Slot HIQ Johnson 4.9 m (16')
’ N Gravelly Sand, f-c; Trace to Some Silt 1 Top 0.92 m (3") Tight Wound
ot 53.7 — (176
— 541— | — 543 —gott'om of 254 mm Reamed Borehole
55 S | 55
| l N Silty Sand, f-m; Trace Gravel FIG K Packer X SS Plate Bottom
— 58.7—
£ 7 :h Clay, Trace m-c Sand
60 End of Pilot Hole (Offset) 60
Pilot Hole Drilled 02-Dec-2015 by Gerrits Drilling
All depths are metres below ground level unless otherwise stated.
Depths from metres to feet nominal 1 foot intervals
Well Constructed March 1 - 9, 2016 by Gerrits Drilling
CLIENT PROJECT

REGION OF WATERLOO

ERB STREET WELL FIELD

2015 CONSTRUCTION AND TESTING AT SITE W6

CONSULTANT

TEST PRODUCTION WELL W6C
CONSTRUCTION AS-BUILT

YYYY-MM-DD 2016-07-18 TITLE
B PREPARED JPR
DESIGN JAE
E Golder
Associates REVIEW PROJECT No.
APPROVED GWS 1520338

Phase Rev. Figure

T T
25mm

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI A
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Motor

Manufacturer: U.S. Motors

Power: 150hp / 575v / 3ph

Serial #: U1120131392—-0001 R 00 01

w7

Discharge Head
Manufacturer: Layne

Concrete pedestal

I7ALL

650 mm (26") steel outer casing

400 mm (16") steel well casing

250 mm (10") SCH 40 line shaft pipe

38 mm (1.5") Stainless steel shaft & couplings

Pump

Manufacturer: National Pump Company

Model: M14 — 4 stage (Imp Trim 270 mm)
Serial Number: 466650A—1

400 mm (16”) Layne #6 stainless steel screen

Steel sump

Depth 1]
in_metres [‘
|
|
0.0 Base plate 1
0.43 Floor
e
= g
156.2 Bottom of outer casing
30.5 Top of pump > 4
32.2 Bottom of pump / \
33.9 Bottom of well casing
41.5 Bottom of screen / Top of sump —|
42.8 Bottom of well

N\ Lotowater

TECHNICAL SERVICES INC.

CLIENT

Regional Municipality of Waterloo

TITLE

Well W7
Pump Installation Drawing

PROJECT No.006—360

G: \Lotowater Projects\006 Regional of Waterloo\360 Well W7\Pump Install.dwg

DESIGN
DRAWN

EH |2016—02-18 REVISION No.

CHECKED

2016-02-22

FIGURE

N.T.S. 1

SCALE
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T e

Manufacturer: USEM

Power: 125 hp / 575 v / 3 ph W8
_:“7 Discharge Head

Concrete pedestal

s

400 mm (16”) nominal steel well casing

NEW
250 mm (10”) steel column pipe

30 mm (1-3/16") SS shaft & couplings

NEW
9.5 mm (3/8") airline

NEW
Pump
Manufacturer: Weir—Floway
Model: 11JKH — 6 stage
Serial Number: 12—-25704

250 mm (10"”) suction pipe

400 mm (16”) nominal extension pipe

K—packer

[ 400 mm (16”) nominal telescope S.S. Screen

Depth T
in_metres i
0.0 Base plate T 1
0.56 Floor
29.9 Bottom of airline
30.5 Top of pump
32.4 Bottom of pump
33.4 Top of extension pipe
34.3 Top of screen
Bottom of suction pipe | |
43.4 Bottom of well l |

N\ Lotowater

CLIENT

REGIONAL MUNICIPALITY OF WATERLOO

TITLE
FECHFINICAL SERVICES TNC. W8
Pump Installation Drawing
PROJECT No. 004-232 G:\Lotowater Projects\006 Region of Waterloo\232 W8 Repair\7. Technical\Pump Install.dwg
— FIGURE
DrRawN | EH | 2012/08/02 REVISION No.  2012/08/02 SCALE N.T.S. 1
CHECKED
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i~

w8

Depth
in_metres

0.0

0.56

30.6

31.3

33.4
34.3

43.4

NEW Discharge head

Top of casing

Pumphouse floor T

Concrete pedestal

VAV

400 mm (16") steel well casing

NEW #4—4 TWU power cable

NEW 150 mm (6”) SCH40 submersible pump pipe

NEW 32 mm (1.25") PVC flush joint water level tube
NEW 25 mm (1”) PVC flush joint water level tube

Top of pump

H

NEW 150 mm (6") Flomatic Check Valve

[ dnnd 3ovs ¢ |

AL AT

Pump intake

H

g

=

Top of extension pipe

Top of screen

YO1ON dH 0S

NEW Pump

Manufacturer: Franklin
Model: 450STS — 3 stage
S/N: 141009 RID

K—Packer

T ey e e e ] ey

Bottom of well

NEW Motor

Manufacturer: Franklin

Power: 50 hp/ 575 v/ 3 ph
S/N: 14G19-28-081118

400 mm (16") S.S. telescopic screen

NN\ Lotowater

TECHNICAL SERVICES INC.

CLIENT
Regional Municipality of Waterloo

TITLE

Well W8
Pump Installation Drawing

PROJECT No. 006-320

G:\Lotowater Projects\006 Region of Waterloo\320 W8 Emergency\Pump Install.dwg

o FIGURE
DRAWN| EH | 2014/10/21 REVISION No.  2014-10-28 SCALE N.T.S. 1
(CHECKED
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W8

Depth
in_metres

Discharge head

0.0 Top of casing

Concrete pedestal

0.56 Pumphouse floor 7 7 7 -

400 mm (16") steel well casing

NEW #6-4 TWU power cable

G - —————— Exterior pipe socrificial anodes (x3)
Instalted above check wvalve

150 mm (67} Flomatic Check Valve

Interior pipe sacrificial onodes (x4)
Installed ane per fength of pipe

1
I

30.6 Top of pump

H

Exterior pipe sacrificiol anodes (x3)
Installed above pump

dnnd 3WS £ |
5 LA LHEH

3.3 Pump intake

33.4 Top of extension pipe

34.3 Top of scresn

Pump
Manufacturer: Franklin
Model: 450STS - 3 stage
t S/N: 150929
AL/
L)
8
3 K—Packer
z
=1
S NEW Motor
Manufacturer: Fronkiin
Power: 50 hp/ 575 v/ 3 ph

S/N: 16H19-10-080126

400 mm (16"} S$.S5. telescopic screen

i e e |

43.4 Bottom of well

150 mm (68") SCH40 submersible pump pipe

32 mm {1.25"} PVC flush joint water level tube
25 mm {(1") PVC flush joint water level tube

NN\ Lotowater =

TECHNICAIL SERVICES INC. Well W3
Pump Installation Drawing

CLIENT

Regional Municipality of Waterloo

PROJECT No.006-379

G: \Lotowater Projects\0O6 Region of Waterleo\379 W8 Emergency\Pump Install.dwg

DESIGN

prAWN | EH [2016/09/27

CHECKED

REVISION No. 2016—09-27 scale  N.T.S.

FIGURE
1
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OVERBURDEN LOG 823-02 (2008).GPJ CRA_CORP.GDT 10/16/06

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW345A-06
PROJECT NUMBER: 823-02 DATE COMPLETED: August 11, 2006
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: 6 1/4" ID HSA/ PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B.I0TZOV
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH | MONITOR INSTALLATION
m BGS m BGS v ] w
w|SIEIS
> R |
oz} x I
S|E B2
z|z ¢z
- TOPSOIL 0.15
CONCRETE | o 046| 15
C ML-SILT, trace sand, trace clay, trace gravel, firm, CRET
L low plasticity, massive, brown, dry
—1 02 020 13
- - light brown to tan, trace silt at 1.52m BGS
o 03 0.20} 19
—2
o SP-SAND, compact, fine to medium grained sand, 259 o 0511 44
— 3 moderately to poorly graded, dry to moist, brown 320
- ML-SILT, with sand, trace clay, trace gravel, firm, ’ 05 0.05] 29
o low plasticity, fine sand, massive, tan-brown, moist
C 4 SP-SAND, compact, fine to medium grained sand, 3.96 06 0.55| 21
= moderately poorly graded, moist, brown
—5 - stratified at 5.03m BGS o 0.52] 20
B - massive at 5.79m BGS o 035 31
—6 BENTONITE
N - stratified at 6.40m BGS GROUT 09 0.30] 65
:_ 7 10 0.30| -
8
L 1 0.30} -
9 - moist at 9.14m BGS 2" @ SCH 80
C PVC RISER
- PIPE
10 12 0.00] -
—11 — - e 11.06
- SM-SAND, with silt, fine grained, moist, light
C grey-brown, stratified 13 152 -
—12 SP-SAND, loose, coarse grained sand, poorly :;‘?:
L graded, dry to moist, light brown ’
B SM-SAND, with silt, fine and medium grained sand,
- 13 well graded, light brown, dry to moist 14 0.15} -
—14
C 15 1.37] -
—15
16 1 0.30] -
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




WT-EL-OW345A-06-A

STRATIGRAPHIC AND INSTRUMENTATION LOG

RA_CORP.GDT 10/16/06

N (OVERBURDEN) Page 2 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW345A-06
PROJECT NUMBER: 823-02 DATE COMPLETED: August 11, 2006
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: 6 1/4" ID HSA/ PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. 10TZOV
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH | MONITOR INSTALLATION
m BGS m BGS e | 2 ~luw
wiS|E|2
23] X =z
S| 2182
2|z |®|z
C 17 0.61
18
B - 18.29
C SP-SAND, loose, coarse grained sand, poorly
L graded, dry to moist, light brown 18.90
- 19 SM/SP-SAND, with silt, fine to medium sand, ' 18 0.91
- stratified, light brown, dry to moist
—20
C 19 0.00
_— 21
. 34
N SWIGW-SAND AND GRAVEL, dense, medium and z ZER%L(%_NITE
- coarse sand, fine to coarse gravel, possibly
—22 stratified, light brown - light grey, well graded, moist 22.10 2 1.22
- —\ - trace clay in sand lense from 22.13 {0 22.19m BGS /— 22.40
- SM-SAND, with silt, fine to medium sand,
03 moderately to poorly graded, stratified, brown-tan,
- moist
C - trace clay in sand lense from 22.37 to 22.40m BGS 2 0.00
C SP-SAND, compact, medium to coarse sand, poorly
L 24 graded, stratified, moist
25 2 0.91
.y - 25.91 "
= SW/IGW-SAND AND GRAVEL, dense, medium and 2" @ SCH 80
- coarse sand, fine to coarse gravel, possibly PVC RISER
C stratified, tan-brown, well graded, moist PIPE 2 0.91
_—'27
—28 - - - e 28.04
- CL-SITY CLAY, stiff, medium to high plasticity, /" 28.13 24 0.30
C \___massive, reddish brown, moist
-~ SM/ML-SAND AND SILT, compact, fine sand,
—29 stratified, brown-tan, moist 28.96
- ML-SILT (WATERLAIN), with clay to clayey, trace
N fine sand, low plasticiy, grey-brown, stratified, moist 2 122] -
- 30
" - no sample recovery, losing large volume of drilling
L fluid from 30.48 to 33.53m BGS
— 31
C 2% 0.00| -
—32
- 27 0.00
— 33
L e . 33.53
" SM-SAND (WATERLAIN), with silt, fine to medium

OVERBURDEN LOG 823-02 (2003).GPJ C

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG
Y (OVERBURDEN) ‘ Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: QW345A-06
PROJECT NUMBER: 823-02 DATE COMPLETED: August 11, 2006
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: 6 1/4" ID HSA/ PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. I0TZOV
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH | MONITOR INSTALLATION
m BGS m BGS o 2|l w
w|SIE|2
fas) x P
312182
z |z ||z
- sand, moderately to poorly graded, stratified, moist, 23 122
- light grey-brown ’
35
C 2 0.00| -
— 36
N - 36.58
- SW-SAND, ioose to compact, fine to coarse grained,
—37 well graded, light grey to light brown, moist to wet
n 30 1.22] -
- 38 SM-SAND (WATERLAIN), with silt, fine to medium 37.95
- sand, moderately to poorly graded, stratified, moist,
- light grey-brown . oot
— 39 -
N i 39.62
- ML-SILT (WATERLAIN), with clay, trace fine sand,
_—40 low plasticity, stratified, light grey-brown, moist
- 4054 32 0.00| -
r SM/SP-SAND, with silt, medium grained sand, trace '
— 41 fine sand, stratified, occasional siit lense (1cm thick),
- light brown, wet
- - medium to coarse grained sand at 41.15m BGS
C 42 - medium grained, becoming grey at 41.45m BGS 33 152 -
n - no sample recovery from 42.67 to 45.72m BGS BENTONITE
| GROUT
—43
- 34 0.00} -
44
- 45 3 000} -
L 48 SM-SAND, with silt, fine to medium grained sand, 45.72 é\,% 2.05'520
§ - brown, wet PIPE
sk 3% 0.91
47
ek
o b
i
o]
O‘_—48 37 076 -
gr
g - - - - 48.77
~}-49 SP-SAND, trace silt, medium grained, poorly graded,
@
st brown, wet
Sr 38 0.91
sk
850
ol - 50.29
2 ML/SM-SILT AND SAND, stiff, very fine sand,
2k stratified, dilatant, grey, wet, occasioinal clayey N
w . .
I NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
2
W
>
)




OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 10/16/08

STRATIGRAPHIC AND INSTRUMENTATION LOG

Y (OVERBURDEN) Page 4 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: QW345A-06
PROJECT NUMBER: 823-02 DATE COMPLETED: August 11, 2006
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: 6 1/4" ID HSA/ PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. I0TZOV
SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH | MONITOR INSTALLATION
m BGS m BGS | 21 ~]w
w S |E|2
o0 V4 <
S|E 8|2
2|z |2|2
N seams 39 08T -
- 52 - glightly coarser with depth at 51.82m BGS
N S i 061} -
- . l—— ##1 SILICA
53 = SAND
- - medium grained sand from 53.34 to 53.64m BGS
B SP/SM-SAND, with silt, fine to medium grained, 5364 éTglNLESS
__54 some stratification, grey, wet STEEL 4 0.91] -
- SCREEN
L , 54.86
—55 ML/SM-SILT AND SAND, stiff, very fine sand, grey,
» wet, occasional stratification
- 42 1.22] -
— 56
—57 43 122] -
58
" " 58.52
a SM/SW-SAND, with silt, fine to coarse sand, well 44 091 -
— 59 graded, grey, wet BENTONITE
- CHIPS
60
- 45 061 -
61 CLML-CLAY AND SILT (MARYHILL TILL), stiff, 6096
- medium plasticity, wet, grey
C 46 0.76| -
:—62
- END OF BOREHOLE @ 62.48m BGS 6248
- @ 62.48m WELL DETAILS
o 63 . . Screened interval:
I Lost targe volume of drilling fluid between 27 and 33 5212 to 55.17m BGS
I metres below ground surface Length: 3.06m
;64 Diameter: 51mm
T Slot Size: 10
n Material: STAINLESS STEEL
- Seal:
—65 0.91 to 50.60m BGS
o Material. BENTONITE GROUT
- Sand Pack:
66 50.60 to 62.48m BGS
- Material: #1 SILICA SAND
—67
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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Monitoring Well: WT-EBS-OW6A-09
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Citent: Regional Municipality of Waterloo Date started/completed:  Jan-2-2009 / Jan-3-200% _
Location: Erb Street Ground surface elevation: 378.21 m AMSL
Number: 1609-00505 Top of casing elevation:  378.96 m AMSL
Fleld investigator; R.Dong Easting: 533150802
Conltractor: Pra Core Driling Northing: 4809730.08
— |
SUBSURFACE PROFILE SAMPLE DETALS WEILL DETAILS
Elevation | o5 [ o ° 8 o
; tithologic Descriptio (mAMSL) { 20 | 28 = 5 Wt )
Depth | Graphic Log ogf Descriplion Deph ' | EEES| 3 2 | oiagram Descripton
mBGS) |w=z [ a z 2 I
fiy {m)
-_ Slick up=0.75m
Ground Surface 378.21 Blue steel proltective casing
TOPSCIL ] 0.00
fine sand and silt, brown, reotlels, meist t s 2-2-2-2 3
4 13% Concrete
N 1-2-2-.2 16"
2% "W {em I
L SN 376.68 . .
7 — — = CLAVEYSULT _ T s | ss | 1333 |
- — —— —{ trace very fing sand, brown with trace black, soft o
- 376.08 . .
1 SAND ) 213 4 fss |1 fs)m L
fing grained, lillle coarse sand, lilte clay and sflt, brown, firm, moist
no clay and silt, trace coarsa sand at 2.59 m BGS )
36"
5 S5 nja a5 N
45
’ % " 5% PYC Sch
seam of vesy fine sand, 0.13 m thick, at 4.67 m BGS s diggmr
] increasing in moisture at 4.88 m BGS '
| seamof vesy fine sand 0.18 m thick at 5.72 m BGS e ! wa |
1% Bentonile Grout '
wet al 6,63 m BGS _
42°
8 | ec wa |3 '
homogeneous, no lrace & 8.13m BGS .
o 8 | cc a i .
seam of very fine and medium line sand, motlled 0.13 m thick at 67% k
9.02 m BGS .
seam of silty clay and very fine sand 0.03 m thick at 10.13 m BGS ; .
10 | co wa 53 e
88%
seam of layered silly clay 0.03 m thick at 10.69 m 8GS :
seam of layered silty clay 0.03 m thick at 10.90 m BGS H
seam of very fine sand 0.03 m thick a} 11,13 mBGS |
decrease in moisture contaal at 11.17 m BGS
seam of medium sand 0.64 m thick at 11,81 m BGS T o 57 :
seam of vary fine sand 0.03 m thick at 11.91 m BGS a a5% ;
- .| wet al 12.720m BGS 376.08 .
Screen Inferval:  46.63 - 49.68 m BGS Noles:
Sand Pack Interval45.36 - 50.22 m 8GS m AMSL - metres above mean sea level & H
Well Seal Interval: 0.91 - 45.36 m BGS m BGS - metros below ground surface 7
m BTOC - matres below tlop of casing ﬁ
88 - split-spoon sample A,/.‘
GC - continuous core sample T !
Drawn By/Checked By: OR/KM n/a - not available/applicable Stantec
Sheat 1 0f 4
3
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' Monitoring Well: WT-EBS-OW6A-09 WT-EB-OW6-09-A
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Murnicipality of Waterloo Date started/completed:  Jan-2-2009 / Jan-3-2009
Location: Erby Street Ground surface elevation: 378.21 m AMSL
Number: 1609-00505 Top of casing elevation:  378.95m AMSL
Field investigator: R.Dong Easting: 533190.802
Centractor: Pro Core Drilling Notthing: 4809730.08
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | w5 | = o g
. . . . mAMSL) | ea | B8 3 Web .
Depth Graphic Log Lithetagic Description Dapth EE| & S d g Diagram Description
meas) | @2 (¥ =z I3
) (m)
I SAND 2.3
| fine grained, tiille coarse sand, litlle clay and silt, brown, firm, moist
T , . 12 | o wa
45 —] seam of very fine sand 0.10 m thick at 13.41 mBGS
seam of very fine sand .03 m thick at 13.51 m BGS
-— 14 { seam of layered silty clay 0.03 m thick at 13.84 m BGS
T seam of very fing sand 0.13 m thick a1 ¥4.43 m BGS
] seam of very line sand 0.08 m thick al 14.76 m BGS
=18 geam of vary fine sand 0.25 m thick al 14.91 m BGS 13| na
50 —
118
7 4 seams of soft brown clayey silt 3 mm thick betweean 16.05 10 16.10
- ] mBGS
B 14 <C na
55 —
17
T | becoming coarser fine sand at 17.65 m 8GS
48 becoming wet al 17.65 m BGS
59.90 15 cc nia
60 — 3 Bentonite Groul
L SILTY CLAY AND CLAYEY SILT AND VERY FINE SAND 1831 omte o
T / brown, reddy brown and black layers, very slift, moist
N H Py owilled siructure beginning at 18,68 m BGS
— 19 K 5 5? increasing very fine sand content from 18,80 1o 19.40 m BGS
7 A 356,60
SAND 19.41
ling grained, brown, maist 18 ce wa
very fine sand 0.20 m thick at 20.12 m BGS
seam of stiff, brown, silly clay 2 mm thick at 20.14 m BGS
seam of still, brown silty clay 1 rm thick at 20.15 m BGS
sulfurous odour beginning at 20.32 m BGS
seam ol very fine sand (.08 m thick al 20.75 m BGS
seam of very fine sand 0.08 m thick at 20.98 m BGS 17 (] na
geam ol silty ciay 3 mm thick a1 21.06 m BGS
seam of very fine sand 0.05 m thick at 21.62 m BGS
18 cC na
saam ol sily clay 4 mm thick at 23.14 m BGS
odour bacoming less sirong at 23.37 m BGS
very wel from 23.14 1o 23.37 m BGS
seam of very fine sand and silt 0.10 m thick at 23.93 m BGS
seam of very fine sand and sill 0.03 m thick at 24.06 m BGS ¢ | CC wva
seam of very fine sand 0.18 m thick at 24.08 m BGS
medium sand beginning al 24.38 m BGS
20 cC wa
N i 358.80
Sereen Interval:  46.63 - 49.68 m BGS Noles; P
Sand Pack interval45.36 - 50.22 m BGS m AMSL - melres above mean sea lovel [
Well Seal interval: 0.91 - 45.36 m 8GS m BGS - melres below ground surface v/
m BTOC - metres balow top of casing %\
S5 - split-spoon sample .
GG - continuous core sample —
i tantec
Drawn By/Chacked By: CRKM n/a - nat avallable/applicable .
Sheet 2ol 4



squinlan
Text Box
WT-EB-OW6-09-A


Monitoring Well: WT-EBS-OW6A-09

Project: Erb 8t. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Municipality of Walerico Date started/compleled: Jan-2-2009 / Jan-3-2009
Location; Erb Street Ground surface elevation: 378.21 m AMSL
Number: 1609-00505 Top of casing elevation:  378.96 m AMSL,
Field investigator: R.Dong Easting: 533190.802
Contractor: Pra Core Drilling Northing: 4809730.08
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
(E’i“ﬂ‘éf{” 25| 32 s g Well
. ) . . m )l 22| 2g = Ll .
Depth Graphic Log Lithofegic Description & g g § = = § Diagram Oescrigtion
mBGS) § »= =z 3
) (m
SAKD TIa1
fine grained, brown, moist
seam of sofl clayey silt 4 nwm thick at 26.67 m BGS 21 cc na 57*
seam of very fine sand 0.15 m thick at 26.82 m BGS 5%
black banding from 28.04 to 28.19 m BGS
s0°
22 cG nla 83%
seam of very fine sand 0.51 m thick at 28.96 m BGS
348,74
SILTY CLAY AND FINE SAND 2947
brown, moltled, maist
B&*
ares | 2| v 2%
SAND 3053
fine to medium grained, brown, moist 1o wet
57"
24 CcC nla a5
black banging 1-3 mm thick between 33.02 o 33.10 m BGS
_ 2 | cc Wa 5
black banding 1-3 mm thick between 33.35 1o 33.45 m BGS 95% Bentonite Grout
49°
26 cc n/a a9,
black banding -3 mm thick between 35.05 to 35.36 m BGS
black banding 1-3 mm thick between 35.681 to 36.00 mBGS
57
27 cc rnfa 95%
odour beginning at 37.09 m BGS
-1 seam of silty cay and very fine sand 0.05 m thick al 37.57 m BGS
57°
28 cC n/a 929
29 cG na 87%
47.58 |
Screen Interva): 4663 - 49.68 m BGS Notes: o

Sand Pack Intervald5.36 - 50.22 m BGS
Well Seal Interva): 0.91 - 45.36 m BGS

Drawn By/Checked By: OR/KM

m AMSL - melres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
585 - spiit-spoon sample

CC - continuous core sampie

n/a - not available’applicable

B Vétantec

SheatJol &

L

i I B B B EE EE B




) Monitoring Well: WT-EBS-OW6A-09

Project: £rb 5. Class ESA Driiling method: CME 75 PQ Coering
Client: Regional Municipality of Waterloo Date starled/completed:  Jan-2-2009 / Jan-3-2009
Location: Erb Street Ground surface elevation: 378.21 m AMSL
Number: i609-00505 Top of casing elevation: 37896 m AMSL
Field investigator: R,Dong Easting: 533190.802
Contractor: Pro Core Drilling Northing: 4809730.08
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETARLS
Eevalon [ o5 | @ o =
. . ' . MAMSL) | 26 [ &8 2 2 Well -
Deplh Graphic Log Lithologic Description Depth EE Eﬁ‘ g § Diagram Description
(mBGg) | N2 © = [i4
SAND J.53
fine to medium grained, brown, mois! to wat
w | cc na o
seam of very fine sand 0.23 m thick at 41.43 m BGS
Top of holapiug
{41.81 mBGS)
seam of mollled light brown and brown fine sand 0.10 m thick at 58"
42.21 mBGS 3 [ CC na a7%
| very fine sand begianing at 42.44 m BGS
seam of mottled grey and brown fine sand 0.48 m thick a142.70 m
S
Hotepiug
black coloured line sand seams from 43.18 o 43.87 m8GS cc 58"
seam of medium sand 0,08 m thick al 43.87 m BGS 32 L R
fine sand beginning at 43.94 m BGS
black coloured fine sand seams 1-3 mm Lhick from 44.20 to 44.27 m
1 BGS
grey and brown moitiing from 44.35 1o 44.65 m BGS
seam ol very {ine sand with black seams from 44.65 10 46.18 m BGS
Top of sand
18 = _ {45.36 m BGS)
m | cc na sow - [
very wat at 46.17 m BGS
seams of black colour 1-3 mm thick from 46.17 1o 46.89 m BGS T
. 1 screen
becoming browny grey al 46.34 m BGS op o
w | o e - (45,63 m BGS)
83%
No.1 Sikca Sarxl
fragments of &l and sand 0.03-0.05 m fang and 1-2 mm thick ';,‘33” Slot
betwaen 48.08 (o 48.56 m BGS 35 | oo o 58" | 0 mfgj?e" .
saam ol mottled soft grey clay 0.10 m thick at 48.56 m BGS a 100% |- lameler
seams of black colouring 1-3 mm thick from 49.25 (6 49.79 m BGS a‘g‘gg“n“";g;f"
32015 | o | oo w e It Sand
SILTY GLAY TILL 50.06 a 100%
trace fine gravel, trace coarse sand, browny grey, very stiff, moist
- 11 -
2599% a7 | oo wa €o
170 — 729907 100%
N 2755555
- LT
2 325.86
T End of Borehole
. 52.35
-+ 53
175 —
— 54
Sereen Interval:  46.63 - 49.68 mBGS Netes: B
Sand Pack Interval®5.36 - 50.22 m BGS m AMSL. - matres above mean sea leve) &
Well Seal Interval: 0.91 - 4536 m BGS m BGS - metres below ground surface A
m BTQG - metres below top of casing /\
35 - split-spoon sample W
CG - continuous core sample —_—
Drawn By/Checked By: OR/KM Va - nol available/applicable Stantec
SneetAol4
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Monitoring Well: WT-EBS-OW6B-09

Projecl: Ero St Class E5A Crilling method: Tricone mud rotary 5"
Client: Regional Muricipality of Waterloo Date started/cempleted:  Jan-2-2009
Location; Erb Street Ground surface elevation: 378.15 m AMSL
Number: 1609-00505 Top of casing elevation:  379.01 m AMSL
Field investigator: R.Dong Easting: 533190.826
Conltraclor; Pro Core Drilling Northing: 4809733.161
.
SUBSURFACE PROFFILE SAMPLE DETANIS WELL DETALS
e B e B T T T PN A |
Elevation | w5 | o ° E uE;
) ) ) . mAMSL) | 38 [ B 2 2 Wael .
Depth Graphic Log Lithologic Description Deplh ET %S -‘g § Diagram Description
{m BGS) wZ | v z &£
" fml
i Stick up=0.86 m
oo Ground Surface 7815 Blue sleel protecive casing
For Lithological Descriplion see WT-EBS-OWBA-08 0.0¢ 2000 .
I ! ss 4 13% Concrele
_ 1.2-2-2 16"
L 2 ;88 @) 67%
_L 13-3-3 18"
5 3| ss (8 75%
— 2 "
i 1-2-3-3 16’
4|58 5 67%
10——+—23 28"
5 23] na 95%
-4
7 6 | 58 wa .
15— ° PYC Schag
i 50 mm diameter
—5
] 37"
7 cc na
P I 8% Benlonile Grout
<7
- 42"
8 cc na o,
25 1%
T8
g 40
S GC na
-9 Y
30— 67%
1o
- 53"
g 10 cC na o
35— 89%
111
- 57"
L 12 1 cG na
a0 95%
B 378.15
Screen inlerval:  35.05 - 38.10 m BGS Noles:

m AMSL - metres above mean sea lave!
m 8GS - melres befow ground surlace
m BTOC - metras below top of casing
58 - split-spoon sample

GG - continuaus core sample

Sand Pack Inlerval33.48 - 38.79 m BGS
Well Seal Interval: 0.91 - 33.48 m BGS

Drawn By/Checked By: ORVKM n/a - not availablefapplicatle

Stantec

Sheett ol 3

1
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Text Box
WT-EB-OW6-09-B


Monitoring Well: WT-EBS-OW6B-09
Project: Erb St. Class ESA Drilling method: Tricone mud rotary 5"
Client: Aegional Municipality ¢f Waterlco Date started/completed:  Jan-2-2009
Location: £rb Street Ground surface elevation: 378.15 m AMSL
Number: 1609-00505 Top of caging elevation:  379.01 m AMSL
Field investigator: F.Dong Easting: 533190.626
Contragtor: Pro Core Driling Northing: 4809733161
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elovation | o5 | ®» ° @ g Wl
. . . -— AM dala =2 o .
Deplh Graphic Log Lithologic Description (mDeplﬁL) Ee g E r>:1 % Diagram Descrigtion
(mBGS) | V= | @ E o
i m
= For Lifhological Descriplion see WT-EBS5-OW6A-03 v.ou
T+ 12 | cc wa e
45 —
- 14
4 60"
g0 ] 15 132 | ¢cC a 100%
:l-- 16
]
. 61"
55 —i 1 | oc ra o
— 17
d_ s 45"
i5 CcC na :
60 — 76% Benlenite Grout
- 19
4 53"
16 cC ala o,
85 — 88%
20
T+
-— a1 57
17 CC na o
70— 95%
7
22
- 53»
75| 18 cG na 88%
- 23
— 24 "
1 49
80 — 19 | CC na 82%
T— 25
I .
2 | cc wa e
a5 — N 5%
— 26
T 378.15
Screen Interval: 3505 - 38.10 mBGS Notes: Ko
Sand Pack Interval33.48 - 38.79 m BGS i AMSL - metres above mean sea level (A o
Wall Seal Interval: 0.91 - 32.48 m BGS m BGS - metres below ground surface g,,/ Ay
m BTOG - melres below top of casing /’5
$§ - split-spoon sample: &5
CC - continugus core sampie — E—
] Stantac
Drawn By/Checked By: OR/KM n/a - not availabla‘applicable
Snget 2 of §




Monitoring Well: WT-EBS-OW6B-09

Project: Erb St. Class ESA Drilling method: Tricone mud rotary 5"
Client: Regional Municipality of Waterloo Date slartedicompieted:  Jan-2-2009
Location: Erb Street Ground surface elevation: 378.15 m AMSL
Number: 1609-00505 Tap of casing elevalion:  379.01 m AMSL
Field investigator: R.ODong Easting: 533190.626
Contractor: Pro Core Drilling Neorthing: 4809733.161
SUSSURFAGE PROFILE SAKPLE DETAILS WELL DETAILS
Elevation | o5 | » N @ %‘ el
) . ) - (mAMSL) | 22 [ &Y 2 2 ol L
Qepth Graphic Log Lilhologic Descriptian Depih EE 5;.. § § Diagram Description
(mBGs) | “= [ @ = o
M m
] For Lithological Descriplion see WT-EBS-CW6A-08 .o
l— 27 .
N a1 | cc wa oo
o | fo
28
I 50"
22 CC na o,
95 —1— 29 83%
20
7 23 { CC wa 55
52% Top of holeplug
100 —p- {30.3C m BGS)
3t
7 2 | co nia oo
05 —— 32 Heleplug
33
- 57
25 cC na o,
110 =+ 95% Top of sand
{33.48 m BGS)
—
B 49"
26 cC na s
115 —— 35 B2% Top of screen
B (35.06 m BGS)
136 No.1 Silica Sand
- 57" |-
27 cC n/a W
120 —F 95% | "
- Na.10 Siol
— 37 PVC screen
. 50 mm diameter
7 2 | CC wa 50
| a8 92% | - Botlom of screan
125 - - {38.1 m BGS)
g 339.36 Sand
End ol Barehole
-3 : 38.79
$30 —
T— 40

Screen Inlerval:  35.05 - 38.10 m BGS
Sand Pack Interval33.48 - 38.79 m BGS
Well Seal Inlerval: 0.91 - 33.48 m BGS

Drawn ByfChecked By: OR/KM

Notes:
m AMSL - metres above mean sea level
m BGS - melres below grourd surface

-m BTOC - melres below lep ol casing

85 - spht-spoon sample
CG - continuous core sample

wa - not avallablefapplicable

Staniec

Sheel 3ol 3




INTERNATIONAL WATER SUPPLY. LTD. (<2270
WT-EB-OW6-57-A
LONDON, ONTARIO, CANADA

LOG oF WELL WF-S¥

Log of Well for Public Utilities Commission . . . Test NO. .evveceene. 6=5T.

...................................................................................................

Address MRt T 00 s M AT 0 e —————————— s rraaaes

TLOCALION S  cexcernensrerssssrssasavssssusdasssssasansssssissssosssasssusssdsinsnsssivs iassssnssassanassnarsbenssmsesesbsunsmsssbnsinssusvonsiissaadessssnasessssassassessiosisssasssase
Date Drilling started 0ctober9,1957 .................. Date Test Hole Completed October9,l957

Total depth to bottom of Well ... &R ... Diameter Test HOE ....c.vvcuiueeceeeiarensrsinsesssssssesssenns
Water stands when not pumping SROITSE Y-, SO inches from the surface of the ground

PRt isRar e

FORMATION FOUND FORMATION FOUND
ERCKRNEDS) Jf Gony TS EACH STRATUM THICKNESS' [ FROM|Y| '¥O EACH STRATUM

Wwr
0 4| Top so0il

4
J 4 BW'Q“\Brown clay

61 8| 750" Blue clay a

1
13 75 88“”38111:}' clay

- 20 ‘
17 88| 105> Clay " I

16 105 12)1| Gravel with odd st;:#g.g of Q]_.LY

59
NP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

................................................................


squinlan
Text Box
WT-EB-OW6-57-A


Region of Waterloo Digital Water Well Record

WELL OBJECT ID MOE NUMBER REGION ID CONSULTANT ID MUNICIPALITY CODE

WT-EB-OW322-02-
(9201415 | | WT-EL-OW322A-02 | [OW322A-02 ] ] 2-A
COUNTY TOWNSHIP/BOROUGH/CITY/TOWN/VILLAGE CON LOT NUMBER LOT LETTER
WATERLOO
OWNER'S SURNAME FIRST NAME MIDDLE NAME LOCATION OF WELL DATE COMPLETED
RMOW
ZONE UTM EASTING UTM NORTHING GND.ELEVATION  UTM REUIABILITY ELEVATION RELIABILITY

l17 w 533528'91| ’7 4809574_14H 397.36| [< 3 M MARGIN OF ERROR; MEASURED FROM | [INSTRUMENT LEVEL ACCURATE TO 0.3 M (1)
MAPPED FEATURES (I.E. ROAD

INTERSECTIONS; BUILDINGS; RAILWAYS;
LOT LINES, ETC) OR GPS TECHNOLOGY

LOG OF OVERBURDEN AND BEDROCK MATERIALS

LAYER # COLOUR PRIME MATERIAL OTHER MATERIAL 1 OTHER MATERIAL 2 BOTTOM_DEPTH
1 BROWN SAND SILT TOPSOIL 0.31
2 GREY SILT CLAY GRAVEL 7.32
3 BROWN SAND SILT NA 9.45
4 GREY SAND CLAY SILT 12.19
5 GREY SILT CLAY SAND 17.07
6 GREY SAND GRAVEL SILT 19.51
7 GREY SAND SILT GRAVEL 38.41
8 GREY SILT CLAY SAND 48.16
9 BROWN SAND SILT NA 68.28
10 GREY SILT NA NA 74.37
11 GREY SILT CLAY GRAVEL 74.68

VI IDETAILED LITHOLOGY DATA IS AVAILABLE IF THIS BOX IS CHECKED|

/ATER RECORD CASING AND OPEN HOLE RECORD
ID DIAMETER MATERIAL DEPTH TO TOC ELEV. PIPE HT.
A 51 PVC 65.23 398.18  0.82
B
SCREEN RECORD PLUGGING AND SEALING RECORD
ID SLOT  DIAMETER DEPTH FROM DEPTH TO ID DEPTHFROM  DEPTHTO  PLUG MATERIAL
A 10 51  65.23 68.28 A 68.73 74.68 BENTONITE
B 53.34 56.39
B 63.7 68.73 SAND PACK
c 62 63.7 BENTONITE
D 0.6 62 3ENTONITE GROUT
E 0 0.6 CEMENT
PUMPING TEST

Page 1 of 2
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Text Box
WT-EB-OW322-02-A


Region of Waterloo

Digital Water Well Record

WELL OBJECT ID

MOE NUMBER
9201416 |

REGION ID
WT-EL-OW332-02

OW332-02

CONSULTANT ID MUNICIPALITY CODE

COUNTY
WATERLOO

TOWNSHIP/BOROUGH/CITY/TOWN/VILLAGE

OWNER'S SURNAME
RMOW

FIRST NAME

MIDDLE NAME

CON LOT NUMBER LOT LETTER

LOCATION OF WELL DATE COMPLETED

ZONE__ UTM EASTING UTM NORTHING GND.ELEVATION

UTM RELIABILITY

ELEVATION RELIABILITY

17

533411.997| 4809820.512|/

392.79

< 3 M MARGIN OF ERROR; MEASURED FROM
|MAPPED FEATURES (I.E. ROAD

| INSTRUMENT LEVEL ACCURATE TO 0.3 M (1)

INTERSECTIONS; BUILDINGS; RAILWAYS;
|LOT LINES, ETC) OR GPS TECHNOLOGY

LOG OF OVERBURDEN AND BEDROCK MATERIALS

OTHER MATERIAL 2

LAYER # COLOUR PRIME MATERIAL OTHER MATERIAL 1 BOTTOM_DEPTH

1 BROWN SAND SILT TOPSOIL 0.61

2 GREY CLAY SILT TILL 4.57

3 BROWN SAND CLAY SILT 8.53

4 GREY SILT CLAY SAND 10.06

5 BROWN SAND SILT CLAY 32

6 BROWN SILT CLAY NA 42.67

7 GREY SAND SILT CLAY 56.39

[DETAILED LITHOLOGY DATA IS AVAILABLE IF THIS BOX IS CHECKED

WATER RECORD
1D

JCREEN RECORD
ID SLOT

A 10

DIAMETER
51

DEPTH FROM DEPTH TO
49.07 52.12

PUMPING TEST

FINAL STATUS OF WELL
OBSERVATION

WATER USE

| First Use:

Second Use:

CASING AND OPEN HOLE RECORD

DIAMETER MATERIAL DEPTH TO TOC ELEV. PIPE HT.
51 PvC 49.07 393.68 0.89
PL N DS I RECORD

1D DEPTH FROM DEPTH TO  PLUG MATERIAL
A 53.34 56.39 DRILL CUTTINGS
B 47.85 53.34 SAND PACK
(C 46.3 47.85 BENTONITE
D 0.6 46.3 3ENTONITE GROU1
E 0 0.6 CEMENT

| NAME OF WELL CONTRACTOR

CONTRACTOR ADDRESS

WELL CONTRACTOR'S LICENSE

SUBMISSION DATE

METHOD OF CONSTRUCTION

'WELL HAS BEEN ABANDONNED/DESTROYED IF THIS
|BOX IS CHECKED

Page 1 of 1




OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

W. oF N. expansion

WT-EB-OW322-02-A

&

STRATIGRAPHIC AND INSTRUMENTATION LOG

SM - SILTY SAND, trace gravel, dense, moderately

)

(OVERBURDEN) Page 1 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS - w
AMSL | 2fels
> &
TOP OF RISER | 398.11 gl o ;‘l
GROUND SURFACE | 397.29 2|ls &z
- SILTY SAND (TOPSOIL), loose, fine grained, poorly
- _\ graded, dark brown, moist, vegetative matter (grass, f S oA ETE
" 4 rootlels)
- ML/CL - CLAYEY SILT (TILL), trace gravel, fimn,
» grey/brown, dry
2
—3
- - molst at 3.66m BGS
4
r - silty clay, stiff, grey at 4.27m BGS
5
—6 51 mm 0 SCH
» 80 PVC
e RISER PIPE
= 7
- SM - SILTY SAND, dense, siighlly cohesive, —
5 medium grained, well graded, brown, moist to wet
9 BENTONITE
E GROUT
= SC- CLAYEY SAND, with silt, trace gravel, dense, SOE0, /gJ \
10 moderately cohesive, fine grained, well graded, % ol
= grey, moist :\)‘ L
—11
:_ 12 385.10 152 mm 0
- ML/CL - CLAYEY SILT (TILL), with sand, trace to . BOREHOLE
= with grave!, stiff, grey, moist
— 13
—14
—15
:_ 16 - light brown at 15.85m BGS
E - sandy, very moist at 16.46m BGS AK 16)("
—17 5 - 28022 = “, A S
C SP - SAND, with gravel, trace silt, dense, slightly
n cohesive, medium grained, poorly graded,
18 grey/brown, moist
- - fine grained at 17.98m BGS
—19
C 377.78

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



squinlan
Text Box
WT-EB-OW322-02-A


STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 3 of 4

PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS AATSL MONITOR INSTALLATION ot =
x < =35
gl2|5|2
S|Egjo|2
zZ|z|*|Z
— 41
—42
_—43
— 44
45
= 51 mm 8 SCH
—46 80 PVC
= RISER PIPE
— 47
= - sandy at 47.55m BGS /
:—'48 349.93 - | — 0 8 IR ——ce!, BT A@:\z —
- SP - SAND, with silt, dense, slightly cohesive, J /] E
- medium grained, poorly graded, brown, moist to very 74l BENTONITE
.__.49 moist A GROUT
—50
—51
- | [ de— 152 mmo
—52 B BOREHOLE
B - trace silt, coarse grained at 52.43m BGS
53 - Q;,?/
1
{
— 54
; 55 - interbedded silt and clay layers, 1cm thick at
- 54.86m BGS
56
E - silty sand, cohesive, fine grained at 56.39m BGS
57
:—-58 - wet at 57.91m BGS
—59

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04
TT T




OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

WT-EB-OW332-02-A

STRATIGRAPHIC AND INSTRUMENTATION LOG

- very hard, dry at 15.85m BGS

- trace silt, trace gravel, light grey/beige at 17.68m
BGS

(OVERBURDEN) Page 10f3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
MIEES AMSL AEIRE
w > £
TOP OF RISER | 393.59 2 g o _;3
GROUND SURFACE | 392.70 % E c|z
SILTY SAND (TOPSOIL), loosa, fine grained, poorly @ CONCRETE
- graded, dark brown, moisl, vegetative matter (grass, 392.09 SEAL
| H\ rootlels) /—
MU/CL - SILTY CLAY (TILL), trace gravel, stiff, grey,
B moist
-2
=
—4
L
i SC - CLAYEY SAND, trace sifl, soft, brown/grey, wet SCEng
€0 N
o 2% 4 + 8
—6 51 mm SCH
R 80 PVC
RISER PIPE
—8
i MUCL - CLAYEY SILT (TILL), trace sand, race ey
B gravel, grey, moist BENTONITE
L GROUT
EQ (f),k.}
— 10 P WO UL /725 .S ER——— IR KA N . e
SP - SAND, trace silt, trace clay, dense, fine )
B grained, poorly graded, light brown, dry
B - with silt, grey, moist at 11.58m BGS
—12 152 om ©
- - heavy oxidatlon at 12.50m BGS BOREHOLE
B - silty sand, wet at 13.11m BGS
14
- ! ‘\
(A b
= I-L ( )
1

&R
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

(OVERBURDEN) Page 2 of 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS J w
AMSL @« < =)
% > E|3
- I SR
w | gl >
=) E B8]
=z Z P
—22
—24
= ——— 51 mm SCH
80 PVC
= RISER PIPE
—26
= 3 .\\
: N
- BENTONITE k\
GROUT
—28
-
B - silty, dense, brown, moist to very moist at 29.57m
L-30 BGS
- - wet at 30.48m BGS A— 152 mm D
BOREHOLE
- ,% ?"
s ML - SILT (WATERLAID), with clay, firm, brown, wet 070 i [ : o
- - brown/grey, moist at 33.53m BGS
—34
I 1,
— 36 U *

- light grey, dry at 38.10m BGS

. with fine grained sand, trace clay at 39.62m BGS

A A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 3 of 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAFPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS | w
AMSL Tl x|E|l>
w S |E|2
m @ e
= w [O 3 e
2 = L e
z|lz|T|=
| SMML - SILTY SAND, trace clay, dense, medium IR a1 B = e
grained, poorly graded, light grey, wet i\L’ ?
— 44
— 46
o BENTONITE
L ; HOLEPLUG
7
— 48 £
i 4 SAND PACK
l— 50
™ WELL
E SCREEN
5 - moist at 51.82m BGS R
I LR
[ 54 t\‘o-\‘rf-\‘i
B l" \"{'\‘é’-\‘u
R - wet a1 54.86m BGS €y & Lp—— HEAVED
AT AY SAND
f-“ f-\ L\
L R AT
{'«.‘}\‘ !.\\‘
[ 336,31 Ul
B END OF BOREHOLE @ 56.39m BGS WELL DETAI
I Screened interval:
- 343,63 to 340.58m AMSL
_5g 49,07 10 52.12m BGS
Length: 3.05m
- Diameter: 51mm
L Slot Size: 10
Material: STAINLESS STEEL
B Material. BENTONITE CHIPS
— 60 Sand Pack:
344.85 t0 339.36m AMSL
™ 47.85 l0 53.34m BGS
- Material: #1 SILICA SAND
—62
NOTES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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RE ANLOSIXL T -0 ITIA-O3

Ao STEIH = L ~elL-oLRTIDH-OR
W-EL-OW358A-08-A
N STRATIGRAPHIC AND INSTRUMENTATION LOG
/ (BEDROCK) Page 1 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW358A-08
PROJECT NUMBER: 823-02 DATE COMPLETED: December 9, 2008
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING (WET)
LOCATION: AS PER PLAN FIELD PERSONNEL: J. LEADER
DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING
DEPTH DEPTH R
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS MONITORING WELL B:.J i E s
Zao|xW| o
£2|93| ¢
210 8 x
z w
4
- TOPSOIL - silt loam, dark brown, frozen; rootlets 8-;?
C —\ ML - SANDY SILT, firm, slight plasticity, damp /— : r— CONCRETE
1 SM - SILTY SAND, compact, dense, fine grained,
C brown, damp, hoizontally stratified
—2
C - silt with sand, firm, fine grained from 2.74 to
C - silt and sand, dense, fine to med. grained,
- horizontally stratified, slight plasticity, damp from
—4 3.00 to 3.15m BGS
C ML - SILT, trace clay, stiff, slight plasticity, brown, 4.44
L damp, massive
—5 - silt with sand, fine grained, brown, damp from
C 4.56 to 4.60m BGS
= SP/SM - SAND, trace silt, compact/dense, fine
__6 grained, brown, dry to damp, hoizontally stratified BENTONITE
C - silt and sand, fine grained, brown, damp from 4.72 GROUT
- to 4.80m BGS
- - SW - sand, compact, fine to medium grained,
= stratified, becoming finer grained with depth from
" g 4.80to 12.85m BGS
—- - trace silt from 5.94 to 6.40m BGS
- - with silt from 6.40 to 6.71m BGS
g - trace silt from 6.45 to 6.65m BGS
2" @ SCH 80
PVC RISER
PIPE
10
1
12
12.85
13 ML/SM - SANDY SILT, firm/compact, brown,

dry/damp, horizontally stratified; occasional thin
sand seems and thin silt seams 13.79
GP/GM - GRAVELLY SAND, with to trace silt, [
compact, fine to coarse gravel, subrounded

13.54

SP/SM - SAND, trace silt, compact, fine to medium

grained, brown, dry/damp; occasionally with silt

- silty sand with gravel, both fine grained from 14.45
to 14.50m BGS

- sand and gravel, trace silt, fine to coarse sand,
fine gravel from 14.96 to 15.06m BGS

2%
[¢;]

IIIIIIII|IIIII[IIlIIIII1[IIl[I[IIlIIIIIlIllI]I[IIlIIII
IS

=Y
[e)]

- silty sand, trace gravel from 15.06 to 15.19m BGS

- sand, medium grained, trace fine grained,
occassional thin silty seams and fine sand seems
from 15.19 to 17.81m BGS

- black streak, no odour at 17.73m BGS

- sand, trace silt, fine grained, trace medium
grained at 17.83m BGS

-
~

-
o)

i
[¢e]

- silty sand, fine grained from 19.40 to 19.43m BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 2 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW358A-08
PROJECT NUMBER: 823-02 DATE COMPLETED: December 9, 2008
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING (WET)
LOCATION: AS PER PLAN FIELD PERSONNEL: J. LEADER
DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING
X
DEPTH DEPTH g
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS MONITORING WELL 5 i E <
% m|xw =)
£2 Q3| ©
2|0 8 x
z w
o
E - sand, medium grained, trace fine grained from
C 20.37 to 20.57m BGS
—21 - silty sand, fine grained from 20.57 to 20.73m BGS —
C - sand, fine to medium grained from 20.73 to BENTONITE
= 20.83m BGS CRe
—22 - silty sand, fine grained from 20.83 to 20.96m BGS
C - sand, fine to medium grained from 20.96 to
r 23.39m BGS
—23
- - sand, fine to medium grained, trace coarse sand
C from 23.39 to 24.31m BGS
—24
C - sand, medium to coarse grained, trace fine
C grained, trace gravel from 24.31 to 25.07m BGS
—25 - sand with to trace silt, fine grained from 25.07 to
C 27.56m BGS
er
27
& - silty sand, fine grained from 27.56 to 28.12m BGS 2" @ SCH 80
__28 - sand, trace silt, fine to medium grained from 28.12 *;X:,CERISER
C to 28.29m BGS
- - sand, medium grained, trace fine grained from
—29 28.29 to 28.73m BGS
= - sand, trace gravel, medium to coarse sand, fine
~_ 30 gravel from 28.73 to 29.51m BGS
—31
—32
33 ,
B - silty sand, fine grained from 33.25 to 34.34m BGS
—34
L - silt and sand, firm/dense, fine grained from 34.34
C to 35.05m BGS
—35 - silty sand, fine grained from 35.05 to 37.16m BGS
36
—37 37.16
- SM/ML - SILTY SAND to SILT with SAND,
alternating beds 10 to 30 cm thick; stratified, brown,
38 dry/damp

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CU RRENT ELEVATION TABLE
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@A STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW358A-08
PROJECT NUMBER: 823-02 DATE COMPLETED: December 9, 2008
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING (WET)
LOCATION: AS PER PLAN FIELD PERSONNEL: J. LEADER
DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING
DEPTH DEPTH ®
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS m BGS MONITORING WELL 83 w E ©
% o|xw =)
2|23 ©
210 8 x
= |
4
41
—42
—43
L - silt, firm from 44.17 to 44.24m BGS 4417
C SM/SP - SILT AND SAND, firm to stiff/compact to
C 45 dense, fine grained, brown, dry/damp; varying
- consistencies of silt and sand
- - sand, trace silt, stratified from 45.46 to 46.20m
46 BGS
47 - sand, trace silt, fine to medium grained from 46.94
= to 47.24m BGS
L : = 47.55
= ML - SILT, trace sand, firm to stiff, massive, fine
—48 grained sand, brown, damp
—49
= - silt and sand, firm to stiff, fine grained from 49.58
C 50 t0 50.01m BGS
C - siltat 50.01m BGS
51
— - = 51.36
- SM/SP - SILT AND SAND, firm to stiff/compact to 7
T 50 dense, fine grained, brown, dry/damp; varying 2 3/g"
- consistencies %5 BENTONITE
- - sand, trace silt, fine to medium grained, stratified J s GRAVEL
C 53 at 52.58m BGS
— 54 AL
55 1 F]
- ‘3 le— #1s1L1cA
C = SAND
—56 J=
— 57 led—2g
C STAINLESS
C 5 = STEEL
- B SCREEN
—58 o = B
- : 5 58.29 =
C ML - SILT, trace clay, very stiff, massive, brown, =
T 59 damp, slight plasticity 5
c il
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




@ STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)

HOLE DESIGNATION:

PROJECT NAME: WATERLOO LANDFILL SITE
PROJECT NUMBER: 823-02

CLIENT: REGIONAL MUNICIPALITY OF WATERLOO
LOCATION: AS PER PLAN

DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING

OW358A-08

DATE COMPLETED: December 9, 2008
DRILLING METHOD: PQ CORING (WET)
FIELD PERSONNEL: J. LEADER

.GPJ CRA_CORP.GDT 6/24/09

2
BepTH STRATIGRAPHIC DESCRIPTION & REMARKS BETH MONITORING WELL el >| o
m BGS m BGS wlwe| X

Zon|xWw =)

22 (23| ¢

2|0 8 e
Z w
4

C - silt and sand, firm to stiff/compact to dense, fine

- grained from 60.25 to 60.63m BGS

—61

E - silt and sand, firm to stiff/compact to dense, fine

—62 grained from 61.65 to 61.95m BGS

C - silt and sand, firm to stiff/compact to dense, fine 38"

B grained from 62.10 to 62.76m BGS BENTONITE

—63 GRAVEL

:—64 - silt and sand, firm to stiff/compact to dense, fine

- grained from 64.03 to 64.41m BGS

r 64

C 65 ML/CI - SILT with CLAY (MARYHILL TILL), trace e

L gravel, very dense, moderate plasticity, brown,

C damp

= END OF BOREHOLE @ 66.14m BGS 6814

- (@851t WELL DETALLS

——67 Screened interval:

- 55.47 to 58.52m BGS

C Length: 3.05m

L Diameter: 51mm

—68 Slot Size: 8

C Material: STAINLESS STEEL

L Seal:

69 51.51 to 52.43m BGS

E Material: 3/8" BENTONITE

T 70 GRAVEL

- Sand Pack:

C 52.43 to 58.83m BGS

- Material: #1 SILICA SAND

71 —

- Seal:

C 7o 58.83 to 66.14m BGS

- Material: 3/8" BENTONITE

E GRAVEL

—73

=74

75

—76

77

—78

—79

BEDROCK LOG 823-02 (2008)

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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N STRATIGRAPHIC AND INSTRUMENTATION LOG
@ (BEDROCK) Page 1 of 4

PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW359A-08
PROJECT NUMBER: 823-02 DATE COMPLETED: November 19, 2008
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING (WET)
LOCATION: AS PER PLAN FIELD PERSONNEL: J. LEADER
DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING

ety STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH

m BGS m BGS MONITORING WELL

RUN
NUMBER
CORE
RECOVERY %
RQD %

RA_CORP.GDT 6/24/09

TOPSOIL - silt loam, trace sand, trace gravel, soft, 0.15
dark brown, damp to moist; rootlets and worms o/

FILL - sand with silt, compact, fine grained, brown,

dry to damp

- sandy silt, trace gravel, compact, fine grained,
dark brown, dry to damp; rootlets, piece of rope at
1.17m BGS

- 2.5 cm piece of red brick at 1.27m BGS
- cobble encountered, subrounded at 1.35m BGS

- silt, trace sand, trace gravel, trace clay, dense,
low plasticity, dark brown, ddry to damp; rootlets
at 1.40m BGS

- sand with silt, trace gravel, compact, fine grained,
tan, dry to damp; iron staining; occassional thin
silt lenses at 1.57m BGS

- cobble, granit from 3.40 to 3.48m BGS
- plastic encountered at 3.55m BGS
- wood, root inclusions from 4.34 to 5.49m BGS

- high density plastic and a cobble encountered at
4.37m BGS

- silt, trace sand, trace gravel; occasional rootlets at
4.42m BGS

- plastic encountered at 6.88m BGS
- wood debris and rootlets at 8.03m BGS 8.31
- sand, trace gravel, fine grained sand at 8.13m
9 GPGSBAND AND GRAVEL, trace silt, compact to

dense, coarse grained gravel, subrounded, brown, 9.30
fine to medium sand, brown, damp; trace coarse /—
\___grained sand

-

N

w

I

w

[¢]

BENTONITE
GROUT

~

@

2" @ SCH 80
PVC RISER
PIPE

GW - SAND AND GRAVEL, with cobbles, trace silt,
compact to dense, subrounded, fine to coarse
grained, brown, damp; sand is becoming coarser
with depth

-
—_

-
N

ik
w

- SM to ML - SAND, with silt, compact, fine to 12.88
medium grained, dry to damp, hoizontally
stratified from 12.97 to 13.37m BGS
ML - SILT, trace gravel, very stiff, subrounded, fine
to coarse grained, brown, dry to damp; horizontally
. stratified
- ML to SM - SILT, with sand, trace gravel, stiff from
13.49 to 14.10m BGS
- ML to SM - SILT, with sand, trace gravel, stiff from
14.10 to 14.27m BGS
- GP - GRAVELLY SAND, trace silt, trace cobbles,
dense, fine sand, fine to coarse gravel,
subrounded, brown, dry from 14.27 to 14.73m
- BRAVL - SILTY SAND, trace gravel, compact to
dense, fine grained gravel, fine grained sand,
subrounded, brown, dry to damp from 14.73 to
16.92m BGS
- SM/ML/GP - SILTY SAND, with gravel, fine to
19 coarse grained, damp from 16.92 to 17.73m BGS
- GM - SAND AND GRAVEL, trace silt, trace
cobbles, compact to dense, fine to coarse

N
~

-
[é)]

i
[¢)]

-
~

-
[ee)

IlllllllIlIIIIII[IIII]IIIIIII[I]IIIlIIlIlI]IIlII||1IIIIIIII|IIIIII]IIII]I][II]I'I]IIIIIIIIIIIIIIIII
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BEDROCK LOG 823-02 (2008).GPJ C

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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PROJECT NAME: WATERLOO LANDFILL SITE
PROJECT NUMBER: 823-02

CLIENT: REGIONAL MUNICIPALITY OF WATERLOO
LOCATION: AS PER PLAN

DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

HOLE DESIGNATION:

OW359A-08

DATE COMPLETED: November 19, 2008
DRILLING METHOD: PQ CORING (WET)
FIELD PERSONNEL: J. LEADER

Page 2 of 4

DEPTH

mBGS STRATIGRAPHIC DESCRIPTION & REMARKS

DEPTH
m BGS

MONITORING WELL

RUN
NUMBER

CORE
RECOVERY %

RQD %

.GPJ CRA_CORP.GDT 6/24/09

|llIIIIIIIlIII[IIIll]IIII

]|l|ll|[|Il|||l|ll]Illlllllllllllll|Il

Illllllll[lllllllIl]l[lllllllillllll
w
]

brown from 17.73 to 18.92m BGS

- ML - SILT, trace sand, stiff, moderate plasticity,
brown, damp from 18.92 to 19.05m BGS

- SM/ML - SAND, with silt, trace gravel, compact,
brown; occassional cobble from 19.05 to 19.71m
BGS

- ML - SILT, trace sand, trace gravel, stiff, fine
grained, brown, damp; no structure apparent from
19.71 t0 20.12m BGS

- GM - SAND AND GRAVEL, with silt, compact,
brown, occasional cobbles from 20.12 to 20.27m
BGS

- SM/ML - SAND AND SILT, compact to firm, fine to
medium grained, brown; no structure from 20.27
to 21.64m BGS

- SM/ML - SAND, with silt, compact, fine to medium
grained, occasional sand and silt lenses;
horizontally stratified with black banding from
21.64 to 23.37m BGS

- SM/ML - SILT AND SAND, firm to compact,
brown, damp; hoizontal deposition; alternating
silt/sand from 23.37 to 26.29m BGS

- ML/SM - SILT, with sand, firm to stiff, fine grained,

N
iré

N
\V]

N
w

N
~

N
6]

N
[e2]

N
by

N
[es]

at base of contact with lower unit from 26.29 to
26.82m BGS

- sand, medium grained from 26.57 to 26.62m BGS
- silty sand from 26.87 to 26.97m BGS

- sandy silt, trace coarse sand, trace fine gravel
from 26.97 to 27.48m BGS

N
©

w
o

brown, damp; iron oxide staining (discolouration)

SP - SAND, compact, poorly graded/well sorted,

medium grained, greyish, inferred to be wet

- medium to coarse sand seam from 28.70 to
28.73m BGS

- medium to coarse grained sand seam from 29.54
t029.57m BGS

- fine to medium grained sand from 30.58 to
34.11m BGS

w
i

W
N

w
w

w
~

- SM - SILT, with sand, fine grained, firm, stratified
from 34.11 to 34.20m BGS

- medium grained sand, trace fine gravel from
34.20 to 34.90m BGS

- fine to medium sand, stratified from 34.90 to
35.36m BGS

- medium sand, trace coarse sand, stratified from
35.36 to 35.51m BGS

- fine to medium graind sand, stratified from 35.51
to 36.27m BGS

- medium grained sand, trace fine from 36.27 to
39.17m BGS

wW
[&)]

w
S

w
[e2)

w
©

- medium to coarse sand, trace fine gravel from
39.17 to 39.52m BGS

- sand and gravel seam, coarse sand, fine gravel

26.82

BENTONITE
GROUT

2" @ SCH 80
PVC RISER
PIPE

BEDROCK LOG 823-02 (2008)

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




BEDROCK LOG 823-02 (2008).GPJ CRA_CORP.GDT 6/24/09

3 STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW353A-08
PROJECT NUMBER: 823-02 DATE COMPLETED: November 19, 2008
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING (WET)
LOCATION: AS PER PLAN FIELD PERSONNEL: J. LEADER
DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING
DEPTH DEPTH R
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS mBGS MONITORING WELL E " § 2
% o xw =)
22 |R3| ©
2|0 x
Il
4
- from 39.24 t0 39.27m BGS
F - ML - SANDY SILT, firm fine grained, stratified,
41 brown from 39.52 to 39.80m BGS
C - ML/SM - SILT AND SAND, compact, brown from
- 39.80 to 41.50m BGS
42 - SP - medium grained sand, trace fine gravel, trace
C fine and coarse sand from 41.50 to 44.14m BGS
C - seam of firm silt from 41.73 to 41.81m BGS
—43
44 - SM - SILTY SAND, compact/fim, fine grained,
C brown, hoizontally stratified from 44.14 to 45.82m
- BGS
—45
_——46 - silty sand, fine to medium grained from 45.82 to
- 46.05m BGS
= - SP - SAND, trace gravel, compact, well graded,
C 47 fine to coarse sand, fine gravel, grey from 46.05 to
= 46.18m BGS
- - SM - SAND, with silt, compact, fine to med.
C 48 grained from 46.18 to 46.38m BGS
- - cobble, subrounded at 46.20m BGS
= - GM - SAND, with gravel, trace silt, fine to coarse
" 49 sand from 46.38 to 47.22m BGS
C - no recovery (suspect washed out) from 48.56 to
= 48.56m BGS
50 - gravel and cobbles from 48.59 to 48.69m BGS
B - sand, trace silt, fine grained sand, trace med.
r sand, increasing grain size with depth from 48.69
—51 to 49.25m BGS
- - SILT, trace clay, firm, mod. plast., brown, damp
C from 49.25 to 49.30m BGS
—52 - SP - SAND, trace silt, fine grained, trace medium
= grained from 49.30 to 50.47m BGS
[ - SILT, trace clay, firm, mod. plasticity, brown,
—53 damp from 50.47 to 50.54m BGS
~ - SP - SAND, trace silt, fine to medium sand,
£ brownish from 50.54 to 51.18m BGS
__54 - SM/ML - SILTY SAND, compact, fine grained,
+ hoizontally stratified, brown from 51.18 to 52.12m
B BGS
—55 - SP - SAND, compact, medium grained, trace fine,
- brown from 52.12 to 54.18m BGS
- - seam of coarse gravel from 54.18 to 54.20m BGS
—56 - GW - SAND, with gravel, subrounded, fine to
C coarse grained sand, fine gravel, grey from 54.69
- to 55.78m BGS
i - SM/ML - SAND, with silt, compact, horizontally
C stratified, fine grained, grey from 55.78 to 58.62m
- BGS
—58 - seam of silt, trace clay, firm, mod. plasticity,
C brownish grey, damp from 56.49 to 56.52m BGS
T 59 - seam of silt, trace clay, firm, mod. plasticity,
L brownish grey, damp from 58.01 to 58.09m BGS
= - SM/ML - SILT AND SAND, compact/firm, mod.
r pasticity, rapid dilatency, fine grained, brownish
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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PROJECT NAME: WATERLOO LANDFILL SITE
PROJECT NUMBER: 823-02

CLIENT: REGICNAL MUNICIPALITY OF WATERLOO
LOCATION: AS PER PLAN

DRILLING SUBCONTRACTOR: ALL-TERRAIN DRILLING

STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK)

HOLE DESIGNATION:

OW359A-08

DATE COMPLETED: November 19, 2008
DRILLING METHOD: PQ CORING (WET)
FIELD PERSONNEL: J. LEADER

Page 4 of 4

DEPTH DEPTH =
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grey from 58.62 to 59.72m BGS
_ SM to SP - SAND, trace SILT, compact, fine to
61 medium grained from 59.61 to 59.66m BGS
C _ SP - SAND, compact, medium grained, trace fine
- grained, grey from 59.72 to 60.17m BGS
62 - ML/SM - SILT SAND, compact/fimr, rapid
C dilatency, mod. plasticity, fine grained, grey,
stratified from 60.17 to 61.87m BGS
63 _ SM - SAND, with silt, compact, fine grained,
C stratified from 61.87 to 62.33m BGS
F - ML/SM - SAND AND SILT, compact, fine grained,
L 64 stratified from 62.33 to 63.58m BGS
C _ silt and sand from 63.58 to 64.08m BGS
C - sand, fine to medium grained from 64.08 to
—65 64.16m BGS
66
67
—68
C 3/8"
IS BENTONITE
— 69 GRAVEL
—70 - trace gravel, trace silt, fine to coarse, stratified,
C grey, saturated at 70.10m BGS
C 71 “f— #1 SILICA
E SAND
=72 2@
L STAINLESS
C STEEL
C SCREEN
—73
‘ 73.46
C ML/CL - SILT AND CLAY (MARYHILL TILL), trace
—74 to with sand, trace to with gravel, stiff, low t omod. 74.07
o
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plasticity, grey

END OF BOREHOLE @ 74.07m BGS

WELL DETAILS
Screened interval:

70.41 to 73.46m BGS
Length: 3.05m
Diameter: 51mm
Slot Size: 8
Material: STAINLESS STEEL
Seal:

67.97 to 68.58m BGS
Material: 3/8" BENTONITE
GRAVEL
Sand Pack:

68.58 to 74.07m BGS
Material: #1 SILICA SAND

BEDROCK LOG 823-02 (2008).GPJ C
TTT l B

NOTES:

MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




StzorEY WT-EB-OW1-08-A
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Monitoring Well: WT-EBS-OW1A-08
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Cliemt: Regionat Municipality of Waterloo Dale slarted/completed: O1-24-2008
Location: Erb Street Ground surface elevation: 389.04 m AMSL
Number: 1609-00505 Top of casing elevation:  389.80 m AMSL
Field investigator: R.Deng Easting: 532684.989
Contractor: Pro Core Drilling Northing: 4809092.453
SUBSURFAGE PROFILE SAMPLE DETALS WELL DETAILS
Elevation | w5 | & @ z
. . . - mAMSL) | B2 | B8 2 2 well L
Deplh Graphic Log Lithotogic Descrigtion ( Degth ) EE £ E g § Diagram Description
(mBas) | P= | ¥ =z ©
(M
T Stick up=0.76 m
| Ground Surlace 380.04 Slesl protective casing
t——0 Not logged 0.00
1 Concrele
T—1
65—
I 2
i3 386.30
SAND TILL 274 o
19—3 7470 L] fine grained sand, lrace medium to coarse sand, some fine lo coarse A85.86 4 cc n‘a 100%:
] I gravel, brown 348 | <
L \seam of sitt and graval 76 rm thick a1 2.82 m BGS | .aBRA3
- / A SILY TILL 3.51
} (4 LA \trace fine, medium and coasse sand, brown, hard, moist .
T 4 A CTANEV SILT TOSILTY GLAY s |cc| ma |3
7% some fing sand, trace medium to coarse sand, trace fing and coarse i
5+ YA gravel, browny grey, stff, moist PVG SenB0
H vire % 50 mm diameler
-‘_ V]
1
4 41500 u
H 54
| 1 [} cc nfa 0%
& Iraca pockets of soft grey day (2 mm diameter)
20 ORI aemaling varved and motled structures beginring at .10 m BGS
P I I
__ ’/ seams of fine sand 3 10 25 mm thick beginning at 8.17 m BGS
ALaeing :
—7 anrand 45"
i upeingsnd 7| n'a 75%
- b4Y
25— ) ‘/’
—8 2 %
- ¥
=+ 2// /// 54"
%
. %% 8 | CC | Mg
.9 AT
30— 955955
| (9iei7iss
1w My o
i nEzsnre? ’ € ~a 102%
Y 2
1 %% [ trace sofl, dry red clay pockets, 2 mm diameler, at 10.67 mBGS
-— 11 i
__ "/’ s Y
B becoming light brown at 11.51 m BGS 377.33 B4"
ol 11.71 10 | 6 wa 102%
fing grained, light brown, some mottied pockels of light brown silly
clay, moist
1 sand and solt sily clay, solt sandy sil beginning at 11.92m BGS 376.57
\becoming browny grey al 12.26 m BGS ) HIREE
Screen interval:  56.08 - 59.13 m BGS Notes: F
Sand Pack Interval$4.33 - 61.06 m BGS m AMSL - melres above mean sea level b7
Wetl Seal Interval: 0.91 -54.33m BGS _ m BGS - metres below ground surface oy /’\
#1 BTOG - metres below lop of casing . fim]
CC - continuous core sample L
1va - nol available/applicabbe - Stantec
Drawn By/Checked By OR/KM )
Shesl 1015



squinlan
Text Box
WT-EB-OW1-08-A


Monitoring Well: WT-EBS-OW1A-08

Project: Erb St. Class ESA Drilling methaod: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date started/completed: Oci-24-2008
Location; Erb Street Ground surface elevation: 388.04 m AMSL
Number: 1609-00505 Top of casing ¢levation: 389.80 m AMSL
Field investigator: R.Dong Easting: 532684.989
Contraclor: Pro Core Drilling Northing: 4809092.453
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elovalion | @5 | 2 [ z el
. - . . [mAMSL) | 20 | & = z e .-
Depih Graphic Log Litholagic Descriplion Depih g g % 3 g g Diagram Description
(m BGS) w2 oy z o
it (ml
— 13 4 varved slruciure of fine sand, sandy silt, sily clay and clay beginning 3657
~ A1t ot 12.50 mBGS 1247
4 siLTv cLay n | cc wa
T 9407 §itle fine sand, Wrace medium and coarse sand, teace fine gravel,
7 browny gray, moist
seam of light brown 8.9 cm thick at 13.18 m BGS 375.12
.'| SAND AND SILT 13.92
. .] trace medium and coarse sand, light brown, moisL
L | varved structure of silty clay, sand and sandy sift beginning at 13.92
N m BGS
12 cC na
“1— 15
50 p—
T—16
1 13 | cc a
55 o
17
1 ¥
A~ 1B 4 CC a
B0 —
al . 7029
] SAND 1875
i— 19 fina grained, trace medium and coarse sand, race coarse and fina
- -} gravel, biowny grey, moist
1 | vaved solt gray clay 5-#0 cm thick begianing at 18.87 m BGS, 15 [ €C ra
repealing every 10-20 cm
65 — Benlonite Grout
20
1 o1 1 | cc wa
B beginning figh! brown at 21.01 m 8GS
70— .
- wall graded with fittle fine and coarse gravel (max 60 mm),
N subrounded at 21.56 m BGS )
T—22
T 17 | cC wa
75—
— 23
- 18 [« na
au __
+—25
T 19 | cC n/a
85— o5
370.29

Screer Interval:

56.08 - 53.13 m BGS
Sand Pack Interval54.33 - 61.06 m BGS
Welt Seal Interval: 0.91 - 5433 m BGS

Netes:

m AMSL - metres above mean sea lavel
m BGS - melres below ground surface

m BTOC - metres below lop of casing
CG - continuous cora sample

w/a - not au‘anabie.'a.pplicabla

Drawn By/Chacked By: OR/KM
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" Stantec
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Monitoring Well: WT-EBS-OW1A-08
Project: Erb St. Class ESA Drilling method: CME 75 PQ Caring
Client: Regional Municipality of Waterloo Date started/completed:  Oc1-24-2008
Lacation: Erb Street Ground surface elevation: 389.04 m AMSL
Number: 1608-00505 Top of casing elevation;  389.80 m AMSL
Field investigator: R.Dong Easting: 532684,989
Conlraclor; Pro Gore Drilling Northing: 4809092.453 —J
SUBSIIRFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elovalion | o B, © E‘ )
! . . - mAMSL) | B2 | B 2 Wel .
Deplh Graphic Log Litholagie Description Oeplh EE EE g § Diagram Description
(mBGS) | w= | w =z o
-] SAND 75
| fine grained, trace medivm and coarse sand, Irace coarse and fina X
gravel, browny gray, moist 20 cC na 9%,
55
21 ce na 93%
359.22 .
SAND AND GRAVEL Zee | 2 | o wa |8
brown, well graded, subrounded (max 75 myn}, maisl 100%
-1 layer of little coarse gravel from 31.04 10 31.45 m BGS
56
23 cC Va 93%
layer of fitlle coarse gravel Irom 31.85 to 32.00 m BGS
] cobble al 32.05 mBGS
cobble al 32.23 mBGS
~| cobble at 32.31 mBGS
seam of fittle sand 25.4 ¢m thick at 32.8t m BGS 24 ce wa 953;4,
355.56 )
SAND 3348 Bentonita Grout
| fine grained, little coarse gravel, brown, maist
&
25 cC wa 79
N 353.83
b~ _J oY GRAVEL 35.20
ittle sand [well graded), brown, wat
cobble at 35.38 m BGS
60"
26 [¢s) na 160%
cobble at 36.65 m BGS
o
27 CC na 87%
56"
28 cc na 95%
349.29
-] SAND RN
| medium grained, traca lo some gravel, brown 349.29
Scigen Interval: 5608 - 59.13 m BGS Noles: .
Sand Pack Interval 54.33 - 61.06 m BGS m AMSL - melres above mean sea level L&? S
Well Seal Interval: 0.91 - 54,33 m BGS m BGS - meires betow ground surdace o B8 £
m BTOG - matres below lop of casing /fﬁa,
CC - continuous core sample
Wa - nol available/appiicable o Stang_e—c-
Drawn By/Checked By. CR/KM
Sheet3 1§




Monitoring Well: WT-EBS-OW1A-08

CME 75 PQ Coring

Drilling method:

Project: £rb St. Class ESA
Client: Regional Municipality of Waterloo Dale startedicompleted: Oct-24-2008
Location: Erby Street Ground surface efevation: 389.04 m AMSL
Number: 1609-00505 Top of casing elevation: 389.80 m AMSL
Field investigator: f.0ong Easting: 532684.989
Contractor: Pro Core Drilling Northing: 4809092453
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
§ ] T ____|_,uu,__
Elevation | o5 | 2 @ &
) . ) . mAmMSL) [ 22 | 28 2 H Well -
Depth Graphic L.og Lithalogic Dascription Depth EE g '% ;“ § Dlagram Description
“mBas) | ®Z1° Z o
m (m
.| SAND - H75 N
- medium grained, trace o some gravel, brown 29 cG wa 5333,
. b
T
135 —
_—42 59"
30 cC na 25,
140
+—43
- 4
- seam of coarse gravel from 43.41 lo 44,33 m BGS a1 cc wa 95;;
b
T4
45— 24485
-+ SAND AND GRAVEL 39
N well graded, brown, subrounded (max 75 mim), moisl
a7
32 cC na &0%
150 —| Bentonite Grout
28"
x| cC nfa 7%
ag
34 cc wa 637
a5
35 cC na 7e%
338.55
SAND 50.
medium grained, Irace fine gravel, brown
13
35 cC na 229
Top of holeplug
(51.69 m BGS)
seam of gravel 5.1 cmi thick at 51.94 mBGS
Holeplug
32
37 [ na 5%
338.55

Screen Interval:
Sand Pack Inlerval$4.33 - 61.06 m BGS
Wall Seal Imerval: 0.8 - 54.33 mBGS

56.08 - 58.13 m BGS Noles:

m AMSL - metres above mean sea lavel
m BGS - melres below ground sudace
m BTOC - metres betow top of casing

GG - conlinuous core sampla

1Va - nol availablesapplicable

Drawn By/Checked By: OR/KM

™ Stantec

Sheet 4 of §
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Monitoring Well: WT-EBS-OW1A-08
Project: Erb 8t. Class ESA Dritling method: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date started/completed:  Oct-24-2608
Location: Erb Street Ground surface elevation: 389.04 m AMSL
Number: 1609-00505 Top of casing elevation:  383.80 m AMS3L.
Field investigator: R.Dong Easting: 532684.989
Contractor: Pro Gore Drilling Northing: 4808092.453
SUBSUAFACE PROFILE SAMPLE DETAILS WELL DETAILS
Blovalor | 82| 22 s § | we
’ . " - [m TR 3 = e -
Depth | Graphie Log Lithelogic Description Depth ' | GE | ES i § Disgram Descriplicn
(mBGS) | ¥= | » = i
1 SAND 50.38 o
medium grained, lrace fine gravel, brown 3 Top of sand
B Loy M |ewm (66.53 m BGS}
cobble at 55.68 mBAS 29 | cc wa LN
5% |
: Top of screen
(56.08 m BGS)
na - - Na. 10 Slof
@ ce 2 87% PVC screen
50 mm diameter
coarse sand and trace line gravel beginning at 58.19 m BGS
a1 | cC wa ol
Boltom of sereen
{69.13 m BGS)
seams of hard, brown clay 1il, 5-7.62 ¢m thick at 59.51 m BGS
seams of hard, brown clay 1il, 5-7.62 cm thick at 60.05 m BGS
seams of hard, brown clay 1il, 5-7.62 ¢m thick at 60.15 m BGS 5o No.1 Silica Sand
seams ol hard, brown clay 1#l, 5-7.62 ¢cm thick a1 80.23 m BGS 42 cc na 87 |
. 327.32
SAND ) 61, -
very fine grained, some sift 43 cC nva 559,
seam of fine sand 5 ¢m thick al 61.95 m BGS 9%
; 326.43 Holeplug
- CLAY 62.61
l— &3 / browny grey, hard, maist
T 61"
] / “o) o a0z
210 —{— b4 //
u 324.70
- End of Borehole
p 64.34
B ud]
25—
I 66
220 — 67
Screen inferval:  56.08 - 59.13 m BGS Notes: i
Sand Pack Inerval 54.33 - 61.06 m BGS m AMSL - melres above mean sea level b;ﬁ 27
Wel Seal Interval; 0.91 - 54.33 mBGS m BGS - metres below ground surface {,/ /’\
m BTOC - metres below top of casing ,/"\
GG - conlinuous core sample J7oa
n/a - not availablefapplicable Stantec
Drawn By/Checked By: OR/KM
Sheet 5015
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WT-EB-OW1-08-B

Monitoring Well:

WT-EBS-OW1B-08

Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Municipaiity of Waterloo Date started/completed:  Cct-30-2008
Location: Erb Street Ground surface elevation: 38%.20 m AMSL
Number: 1609-00505 Top of casing elevation:  390.04 m AMSL
Field investigator: C.Stewart Easting: 532682.557
Contractor: Pro Core Drilling Northing: 4809090.487
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | o5 | @ m o g \
. . 5 . {(mAMSL) | 2o = = 4 Wel o
Depth Graphic Log Lilhologic Desgriplion Dagth 5 g 52‘ >'.ﬂ § Diagram Descriplion
mBGS) | 4= | z T
M
-L. Stick up=0.84 m
oo Ground Surface 389.20 Steel prolecliva casing
Reler lo WT-EBS-OWA-08 for Lithology 0.00
:_ Concrete
T
5 —
.
2
——3 21"
10 4 cC na {00%
-4 55°
i 5 cc nwa 0%
15—~ PVC Schag
N 50 mm diareler
—5
d 54
| ] CC na 0%
&
t—7 «
45
| 7 CcC nfa 75%
a5
-8
4+ 54
| 8 cC na 90%
—9
30—
— 10
N 52*
i & ce va | o2
35 -
-T— 11
ol 61
d 10 cC va 102%
12
40 —
389.20
Screen inlerval:  44.22 - 47.27 m BGS Notes:

Sand Pack Interval42.80 - 47.45 m BGS
Well Seal Interval: 0.91 - 42.80 m BGS

m AMSL - melres above mean sea level
m BGS - metres below ground surface

m BTOC - metres below top of casing
CG - conlinuous core sample

n/a - not availablefapglicable

Drawn By/Checked By: OR/KM

~ Stantec

Sheet 1ol 4
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squinlan
Text Box
WT-EB-OW1-08-B


Monitoring Well: WT-EBS-OW1B-08

Project: Erb 5L Class ESA ’ Drilling methed: CME 75 PQ Coring
Client; Regional Muricipality of Waterloo Dale started/completed:  Ool-3G-2008
Location: Erb Street Ground surface elevation: 389.20 m AMSE
Number: 1609-00505 Top of casing elevation:  380.04 m AMSL
Fietd investigator: C.Stewarl Easting: 532682.557
Contractor: Pra Core Drilling HNorthing: 4803090.487
' SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Blevalien | w5 [ o & & wel
. . . - AMSL; 2a [ = -l -
. Depth Graphic Log Lithologic Descriplion (mDep'th ) E g E r% ,>:, é Diagram Description
{m BGS) we | wn Z 4
o m
[ 43 Refer o WI-EBS-OW1A-OB Tor Lithology .00
ﬁ u | cec na wa
45 —
J4— 14
1 2l 1
t2 cC na
. 445 30%
50 —
' T8
A 55u
4 13 | ¢ na o
55 —
417
4 -
1 " | cG na A
60 —
t—1g
N sg°
1 15 | G nia V%
85— Benlonile Grout
20
. 7 36"
1o 16 | cc na S0
70—
ez
' . 46
' 1 17 | cC n/a =
75—
— 23
7 28"
. 24 18 G n/a 46%
80 —
] - 8"
i 19 cC na 83%
85— o6
389.20
Screen inlerval:  44.22 - 47.27 m BGS Notes:
] Sang Pack Inlerval4?.80 - 47 45 m BGS m AMSL - metres above mean sea lavel
Well Seal fnlerval 0.5+ - 42.80 m BGS m BGS - metres below ground surface
m BTOC - melres below top of casing
CC - conlinuous core sample
n/a - not availablefapplicable
Drawn ByfChecked By: OR/KM
. Sheet2of 4




Monitoring Well: WT-EBS-OW1B-08
Project: Erb St. Class ESA Driflling methed: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date started/completed:  Ocl-30-2008
Location: Erb Sireet Ground surface elevation: 389.20 m AMSL
Number: 1609-00505 Top of casing elevation:  390.04 m AMSL
Field investigator: C.Stewan Easting: 532682.557
Contractor: Pro Core Drilling Northing: 4809080.487
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Fovalion | wy [ @ o @ E e
) 5 . {m AMSL) a5 a =5 = &l .
Depth Graphic Log Lithologic Degcription fepth ) E g £ S ;‘,“ § Diagram Deseriplion
(mBGS) | 92 | @ z 4
o {m -
Refer .o WT-EBS-OWTA-GE for Lithology o.00
o7 " | o wa e
80 —-
f—28
T 21 | co va .
85 —1—29
1 2 | cc va LS8
100 —
a3
1 2 | cc wa .
105 —-— 32
1 2 | €C va |
150 ~—~ Bentenile Groul
T-u
| 4
- 25 oG rfa 7%
115 —— 35
~4 135 26 cC na 1%%;%
120 —
o7
4 2 | co| wa |2
15— 8
4
g | cc| wa |5
N
30— | Topof holsplug
)V‘ (39.68 m BGS)
T 40 q
389.20
Screen Interval:  44.22 - 47.27 mBGS Noles:
Sand Pack Interval 42 80 - 47.45 m BGS m AMSL. - melres above mean sea level
Well Seal intervat: 0.91 - 42.80 m BGS m BGS - metres below ground surface
m BTOG - metres below top of casing
CC - conlinuous cora sample
n/a - not available/applicable Stantec
Orawn By/Checked By: OR/KM :
Sheel 30f 4
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Monitoring Well: WT-EBS-OW1B-08
Praject: Erb St. Class ESA Drilling method: CME 75 PQ Cering
Client: Regional Municipality of Waterloo Date started/completed:  (Oct-30-2008
Location: Erb Strest Ground surface elevation: 389.20 m AMSL
Number: 1609-00505 Top of casing elevation:  390.04 m AMSL
Field investigalor: C.Stewart Easling: 532682.557
Conlractor: Pro Gore Drilling Northing: 4809090.487
= SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevation o ) 4 &
. . ’ e mAMSL) | Ea [ ag 3 g Well -
Depth Graphic Log Lithologic Description ¢ Depth } E g ES >‘:’ ,.§, Diagram Deseription
k : [mBGS) | VW= | @ = o
m {m
Refer tc Wi-EBS-OW1A-08 for Lithology U0 a
- 28 cC na 50%
135 - “ Holeplug
42 59"
30 cC wa 7%
4‘_
140 — Top of sand
{42.80 m BGS)
-t 43
s s |
31 cc na 5% -
T—a4
145 — Top of sereen
1 {a4.22 m BGS)
Jﬂ“ s 32 oG wa 36" | No.¥ Silica Sand
B0% |-
T+
150 —
~+— 48 No. 10 Slet
PVC screen
41 50 mrn diameter
7 33 | cc na ff% .
——47 N Botlom of screen
155 ] {47.27 m BGS)
341.75 MNo.1 Sikca Sand
- Erd of Borehole
| a7.45
| a8
160 —
_j— 48
T 50
165 —|
5
170 —
52
-— 53
175 —
Sergen Interval:  44.22 - 47 27 mBGS Noles: ]
Sand Pack Interval42 .80 - 47.45 m BGS mAMSL - metres above mean sea level
Well Seal inlerval: 0.91 - 42.80 mBGS m BGS - matres below ground surface
m BTOC - melres below 1op of casing
CC - continuous core sample
n'a - not avaiiable/applicable
Orawn By/Checked By: OR/KM
Shest4 ot 4




STANTEC BOREHOLE AND WELL - CLUST 11X17 160900798_20150309_CD.GPJ STANTEC - DATA TEMPLATE.GDT 1/26/16 NSPINA

WT-EB-OW1-15-(A-B)

Monitoring Well: WT-EB-OW1-15

Project: RMOW Well Replacement Field investigator: L.Carson
Client:  Regional Municipality of Waterloo Contractor: Gerrits Well Drilling Inc.
Location:Cambridge, ON Drilling method: Air Rotary

Number: 160900798 Date started/completed:11-May-2015 / 15-May-2015

SUBSURFACE PROFILE HYDROGEOLOGY [SAMPLE DETAILY WELL DETAILS
% c Name: WT-EB-OW1A-15 Name: WT-EB-OW1B-15
Elevation| | © S 0% o GS Elev: 37048 mAMSL  GS Elev: 370.48 m AMSL
. . . . (mAMSL)| §& I3 o9 a8 |TOC Elev: 371.24 mAMSL ~ TOC Elev: 371.01 m AMSL
Depth | Graphic Log Lithologic Description Depth | =8 5 EE | E> |Easting: 533141 Easting: 533143
(m BGS) 2 8 nz @ Northing: 4809141 Northing: 4809139
g Stick-up:  0.76 m Stick-up:  0.53m
)  (m) 371.24 ?
- [y
i ~<&— Above Ground N,
Casing ~&— Above Ground
0o——o Ground Surface 370.48 Casing
TOPSOIL 0.00
] organics, medium to coarse sand, fine to medium gravel, trace clay, dark brown (10YR 3/3)
] RIS
i AERIRRAREINE 369.56 1 GB
= , ( 4 TILL 0.91
] 7 silty to clayey till, some fine and coarse sand, greyish- brown (10YR 5/2), medium to high placticity, soft
5—
—2
2 GB
. Possible
I Possiblg — ; ; ;
10 4 sand and gravel content increasing with depth ATB1 MaL:;/)r?iﬁrTill EgretglrﬂgiGrout
I 0mBGS to 6.10
= m BGS
3 GB
T—4
15— €—160.8 mm
Diameter Borehole
L 0to 25.9 mBGS
4 GB
—6 364.38 [=— 1555 mm ID
20— SAND and GRAVEL 6.10 1\ e,
i fine to coarse, trace silt, angular to subrounded, greyish-brown (10YR 5/2) Béns oom
. 254 mm Borehole
| 5 GB 0-6.1mBGS
Possible
- Upper
i Waterloo .
25— Possiblg Moraine e .
AFB1 | stratified T Noc2 Sileg Sand
- . sediments 9.14 m BGS
—8 yellowish brown (10YR 5/4) at 7.92 m BGS and :
. equivalents
- 6 GB
1 r®— Bentonite
Holeplug
I 0 mBGS to 17.07
30 _I . 361.33 m BGS
4 TILL 9.14
] silt till, some fine to coarse sand and gravel, some clay, subangular to subrounded, greyish brown (10YR 5/2) éiﬁeg]l;?elsDO
PVC Casing
T 0.5 mAGS to
10 7 GB 24.38 m BGS
T [®—48.5 mm ID
- Schedule 80
35— PVC Casing
0.8 mAGS to
T 35.05 m BGS
- 8 GB
T 12 Possible
40 — ) N Possiblg Myr;/ﬁ:e'rm [€— Bentonite
sand and gravel content increasing with depth ATB2 and Holeplug
T equivalents 9.14 m BGS to
15.24 mBGS
- 9 GB
45 — —160.8 mm
Diameter Borehole
T 14 6.1t0 43.7 m BGS|
- 10 GB
355.24
SAND AND GRAVEL 15.24
fine to coarse sand, fine to medium gravel, trace silt and clay, subangular to subrounded, greyish brown (10YR 5/4)
1 GB
. |&—No.2 Silica Sand
: 15.24 m BGS to
18.29 m BGS bl b
o| o
12 GB bl b,
P| P ¢ Natural Cave
ol to 17.07m BGS to
352.19 ) ) 18.59 m BGS
SAND 18.29 99
fine to coarse, gravel, trace silt, subangular to subrounded, grey (7.5YR 6/1)
13 GB
r— Bentonite
Holeplug
18.59 m BGS to
i 2 2042 mBGS
14 GB Pl P
o| o
bl D
9 [G=—Natural Cave
349.14 Pl P 20.42 m BGS to
SAND and GRAVEL 2134 of [o| 2164
medium to coarse sand, fine to coarse gravel, trace silt, subangular and subrounded, grey (7.5YR 6/1) §

WT-EB-OW1A-15 WRAS No. 9207191
WT-EB-OW1B-15 WRAS No. 9207192

Notes:

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

n/a - not available

(é Stantec

Drawn By/Checked By: EH, NS/LV

Sheet 1 of 2
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STANTEC BOREHOLE AND WELL - CLUST 11X17 160900798_20150309_CD.GPJ STANTEC - DATA TEMPLATE.GDT 1/26/16 NSPINA

Project: RMOW Well Replacement

Client:
Location:Cambridge, ON
Number: 160900798

Regional Municipality of Waterloo

Monitoring Well: WT-EB-OW1-15

Field investigator:
Contractor:
Drilling method:

L.Carson
Gerrits Well Drilling Inc.
Air Rotary

Date started/completed:11-May-2015 / 15-May-2015

SUBSURFACE PROFILE HYDROGEOLOGY [SAMPLE DETAILY WELL DETAILS
% c Name: WT-EB-OW1A-15 Name: WT-EB-OW1B-15
Elevation| | © S 0% o GS Elev: 37048 mAMSL  GS Elev: 370.48 m AMSL
. . . . (mAMSL)| §& I3 o9 a8 |TOC Elev: 371.24 mAMSL ~ TOC Elev: 371.01 m AMSL
Depth | Graphic Log Lithologic Description Depth | =8 5 EE | £ |Easting: 533141 Easting: 533143
(m BGS) 2 8 nz @ Northing: 4809141 Northing: 4809139
g Stick-up:  0.76 m Stick-up:  0.53m
f )
(ft)
SAND and GRAVEL ™ GB <&— Bentonite
medium to coarse sand, fine to coarse gravel, trace silt, subangular and subrounded, grey (7.5YR 6/1) Holeplug
21.64 m BGS to
/ 22.73 m BGS
75 silt content decreasing at 22.86 m BGS - \Top of Sand
: (22.73 m BGS)
16 GB
80 — > .- [ Top of Screen
: (24.38 m BGS)
17 GB [&— Bentonite No.10 Slot
Holeplug 60 mm OD
18.29 m BGS to PVC screen
32.00 mBGS
85 — Bottom of Screen
i (25.91 m BGS)
18 GB i
90 —
19 GB
95 —| Possible
gravel content increasing with depth at 28.96 m BGS Middle
Waterloo
Possiblg Moraine
AFB2 | stratified
sediments
and 20 GB
equivalents
100 —
21 GB
105 —| 21— Top of Sand
(32.00 m BGS)
22 GB
110 —
23 GB
115 — *-/—Top of Screen
(35.05 m BGS)
24 GB
120 —
25 GB
125 332.38 :
_ [y 1050
fine to coarse sand and gravel, trace silt, subangular to subrounded, grey (7.5YR 6/1) PVC Screen
26 GB
130 —
27 GB
135 — . . e Bottom of Screen
decreasing gravel content, dark greyish brown (10YR 4/2) at 41.15 m BGS . (41.15 m BGS)
28 GB
. [ No.2 Silica Sand
140 —| 41.15mBGS to
43.74 mBGS
29 GB
326.89
TILL 43.59 Possibld, Possible
] \clay, some sand and silt, grey (7.5YR 6/1), firm, medium to high placticity \ 326.74[ TB. Lower
— 44 End of Borehole 43.74 \Ma[yhill TiII'
145 —

Q_,) Stantec

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

WT-EB-OW1A-15 WRAS No. 9207191

WT-EB-OW1B-15 WRAS No. 9207192

Drawn By/Checked By: EH, NS/LV

Sheet 2 of 2




51‘ 7 Ty, v‘;{) WT-EB-OW2-08-A

’ Monitoring Well: WT-EBS-OW2A-08

Drawn By/Checked By: OR/KM

m BTOC - metres below top of casing
S5 - splil-spoon sample
CG - eontinuous core sample

n/a - not available’applicable

Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Muricipality of Waterloo Date started/completed:  Nov-4-2008
Localion: Erb Street Ground surface efevation: 380.0% m AMSL
Number: 1609-00505 Top of casing elevation:  390.85 m AMSL
Figld investigator: R.Dong Easling: 533255,455
Contractor: Pro Core Drilling Northing: 4808920.28
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | o E 8. g t:-; W
} halogi - (mAMSL) | B o 3 g pl) .
Depth Graphic Log Lithalogic Description h EE| E S >“° § Diagram Description
{mBGS) | 92 | @ = @
[
T Stick-up = 0.84 m
. Blue stesl proteci i
Ground Swrface 3800t ue proteclive casing
TOPSOIL .00 -
, \brown, maisl [ KL . 1 85 £-1-2-1 15
SILTY SAND R 0.20 3 3% Concrele
fine grained, light brown, moist
seam of line sand with irace line gravel 51mm thick al 1 mBGS 2 55 2-2-3-2 16"
| seam of moltled brown and white silly fine sand 76 mm thick al ) 67%
1.17m BGS 38848
SAND AND SILT TILL 152 2455 | 14v
1{ fine grained, littla medium 1o coarse sand, sight brown, hard, moist 3 58 @ 58%
20
4 | %8 3 83%
alternating layers of sy clay and sandy silt 305 mm thick at 3.0 m -
BGS A8 s || wma |2
SILTY SAND 33'&33
brown, firm, moisi to wet f kX5
SAND
fine grained, brown, moist, increasing grain siza with deplh
52°
S I L PG Seng0
seam of sandy sft, 38 mm thick a1 4.7 m BGS 50 mm diameter
55"
7 cC na 92%
some medium sand baginning at 7.3 m BGS 8 cc wa 843‘;6
50°
91« wa 83% Bentonite Groul
60"
10 cC nfa 100%
| seam of soft ctay pockets 101.5 mm thick at 12.11 m BGS 1t 1 cc na 33%
| seam of browt clay mallled vilh silt and sand 76.2 mmihick al 12.21
mBGS
seam of brown clay mottle with silt and sand 38 mm thick at 12.32 286.33
Screen Interval:  58.83 - 61.87 m BGS Notes: -
Sand Pagk Intenval 57.05 - §2.64 m BGS m AMSL - metres above mean s2a fevel C’.ﬁi 2P
Well Seal Interval: 0.9t - 57.05 m BGS m BGS - metres below ground surface [y /‘\
A

" Stantec

Shesl 1ol 5
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Text Box
WT-EB-OW2-08-A


Monitoring Well: WT-EBS-OW2A-08
Project: Erb St. Class ESA Driliing method: CME 75 PQ Coring
Client: Regicnal Municipality of Waterloo Date started/completed:  Mov-4-2008
Location: Erb Street Ground surface elevation: 390.61 m AMSL
Number: 1609-00505 Top of casing elevation:  390.85 m AMSL
Field investigator: R.Dong Easting: 533255.455
Contractor; Pra Core Driling Northing: 4508920.28
SUBSUAFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevaiion { a5 | @ o 2
) . ) . mAMSL) | 22 | 28 3 H Weh .
Depth Graphic Log Lithelogic Description ih g E :%1‘,‘.. g § Diagram Description
(mBGS) | < | = @
| mBGS 358
] SAND
fine grained, brown, maist, increasing grain size wilh depih 24
12 CC wa 56%
1 seam of soll brown clay 101.6 rmm thick at 14.45 m BGS
seam of pockets of soft brown clay, 25.4 mm thick al 14.8 m BGS
13 | cc wa o
oo
14 CcC na 100%
seam of fine white sand 5 mm thick at 18.0 m BGS 49~
15 cc na 8%
1 seams of soll brown clay 4 mm bebween 18.3 and 18.4 m BGS
56"
8 | CC a 97% Bentonita Grout
sa”
17 CG na 95%
57
18 cC na
trace fine gravel at 22.9m BGS 9%
587
19 cC na 97%
2 | cc wa | &
Screen Interval:  58.81 - 61.87 mBGS Nales: s
Sand Pack Interval 57.05 - 62.64 m BGS m AMSL - malres above mean sea lavel o
Welk Seal Interval; 0.91 - 57.05 m BGS m BGS - metres below ground surface \/
m BTOC - metres below top of casing )/;;‘
S8 - split-spoon sample el
CC - conlinuous cora sample PR LS
" Stantec
Orawn By/Ghacked By: ORKM a - ot avatablelapplicable
Sheel20f §




Monitoring Well: WT-EBS-OW2A-08

Project: Erb 5t. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date started/completed:  Nov-4-2008
l.ocation: Erb Street Ground surface elevation: 380.01 m AMSL
Number: 1609-00505 Top of casing eevation:  390.85 m AMSL
Field investigator: R.Dong Easting: 533256.455
Contracter: Pro Core Driliing Northing: 4808920.28
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | o3 | 2 iy
) I - (mAmSL) | 2o | B8 = 2 well -
Depth Graphic Log Lilhclkgic Descriplion Deplh EE EE '>:’ § Diagram Description
mBGg) | = | @ =z ©
m o (m
] 27 362.93
7 SAND AND GRAVEL 27.08
90 — | some cobble, grey, well graded, subrounded, wet | 0] na
361.92
CLAY TILL 28.09
some well graded gravel, brown, sofl, moist
22 cC wa
360.82
SAND AND GRAVEL 2918
brown and grey, well graced, subrounded, wel
23 cG na
24 cC na
pockets of soff brown clay at 32.06 m BGS
cobble at 32.2 m BGS
-] cobble al 33.15 mBGS
cobble al 33,28 m BGS 25 | oG na Bentonite Groul
cobble at 33.58 m 8GS
26 cc wa
1 cobble at 35.05 m BGS
cobble al 35.18 mBGS
cobble al 36.22 m BGS a7 e wa
28 CC nfa
cobble al 38.61 mBGS
29 cc na .
cobble at 39.85 m BGS
] cobble al 40.16 m BGS 360.82
Screen Interval:  58.83 - 61.87 mBGS Notes: &
Sand Pack Interval57.05 - 62.64 m BGS m AMSL - melres above mean sea level [y Uy
Well Seal interval: 0.91 57.05m BGS m BGS - melres below ground surlace Ty A
m BTOC - matres below top of casing )

Drawn ByiChecked By: ORMM

S8 - spiit-spoon sample

LG - continuous core sample

Stantec

afa - nol available/applicable

Sheel 30l 5




P »
Monitoring Well: WT-EBS-OW2A-08
Project: Erb St. Class ESA Drilling method: CME 75 PQ Caring
Client: Regional Municipality of Waterloo Date started/completed:  Nov-4-2008
Location: Erb Street Ground surface elevation: 350.01 m AMSL
Number: 1609-00505 Top of casing elevalion:  390.85 m AMSL
Field investigator: R.Dong Easting: 533256.455
Contractor: Pro Core Drilling Northing: 4808920.28
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elerv'algm g5 |2, 3 & wel
5 . . - mAMSL) [ @2 | © = 3 Ll -
Depth Graphic Log Lithelogic Descriplion Depth 5 g s E; >‘:‘ § Oragram Desciiplion
(mBGS) | 9= | ¥ =z @
i m
4 y T 0T SAND AND GRAVEL 2918
% brawn and grey, well graded, subrounded, wet
135 ¥ 8 B} oo Wa | oo
cobble at 41.15 m BGS ®
1 p©
167
& 3 cc na 200,
-0
2 | oc va | 2
cobble at 44.40 m BGS
"
33 CGC na
150 — 26% Bentonite Grout
59
34 cCc n/a
185 — 88%
cobble at 47.70 m BGS
341.90
SAND 48,11
fina to medium grained, trace ling grave’, brown, moist 507
35 (& na 83%
160 — °
o
36 CC na
165 —| 0%
no trace graval beginning at 50.82 m BGS
54
a7 CcC na
170 —] 8%%
5a°
175 38 cC nia 93%
trace coarse sand beginning at 53.65 m BGS ?5%9;1 rno Egg?
4 o 341.50
Screen Inlerval:  58.83 - 61.87 m BGS Notes; o
Sand Pack Intervai 57.05 - 62.64 m BGS m AMSL - melres abcve mean sea lavel V T oty
Well Seal Inlerval: 0.91 - 57.05 m BGS m BGS - malres below ground surface \/
m BTOG - metres below 1op of casing /ﬂ
S5 - splt-spoon sample el
CC - conlinuous core sample _
. i Stantec
Drawn By/Checked By: OR/KM n/a - not available/applicable
Sheet4 ol §
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Monitoring Well: WT-EBS-OW2A-08
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Dale started/completed:  Nov-4-2008
Location: Erb Street Ground surface elevation: 390.01 m AMSL
Number: 1609-00505 Top of casing elevation:  390.85 m AMSL,
Field investigator: R.Dong Easting: 533255.455
Conlractor: Pro Core Drilling Northing: 4808920.28
( SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elﬁmﬁm 25| 3e 3 g well
. . . - m S Q.0 =2 = > el .
Depth Graphic Log Lithelogic Descriplion 0 Deplh ) E g 5 E >c_.a § Diagram Description
(mBGS§} | ¥E [ @ z [
SAND ABTT
fina to medium grained, trace fine graval, brown, mofst
42"
kL] cC na 70% Holeplug
bard of black sand 2 mm thick at 55.85 mBGS
s
40 cc na 100%
‘| band of black sand 2 mm thick at 56.69 m BG5S
] Top of sand
) ) ) (57.05 m BGS)
allemaling layers of fine or coarser fine sand between 152 lo 187
mmen 1hick beginning-al 57.25 m BGS
bands of biack sand 4 mm thick at 57.43 m BGS a1 | cc na s
bands ol black sand 4 mim thick al 57.58 m BGS 82% |-. No.1 Silica Sand
bands of black sand 4 mm thick at 58.04 m BGS
'| bands of black sand 4 mim thick at 58.61 m BGS
interlacad black sand seams begirning at 58.04 m BGS
Top of screen
{58.83 m BGS})
52
42 cC wa 87%
seam of 1 mm thick layered brown silt 25 mm thick al 58.72 m BGS ,
54
B na | g No. 14} Sk
PVC screen
50 mm diameter
Hoitom of screen
(61.87 m BGS)
50"
“ ce wa B3% Top of coated holeplug
62.64 m BGS
. 326.84
CLAY TILL .1
trace fina gravel, Irace coarse sand, browny/grey, very siiff, moist
o
45 | CC o
a 100% Coated Holeplug
28"
46 cC wa
324.68 100%
End of Borehole
65.33
:— 66
-+
220 —— 57
Sereen Inlerval; 58,83 - 61.87 m BGS Noles: i
Sand Pack Interval 57.05 - 62.64 m BGS m AMSE - matres above mean sea sevel ‘:’:5 L,
Well Seal Inlerval: 0.91 - 57.05 m BGS m BGS - mefres below ground surface iy
m BTOG - maires below lop of casing %
S5 - split-spoon sample Ll
GG - conlinuous tore sample _———
! . Stantec
Drawn By/Checked By: OR/KM n‘a - not available/applicable
Sheel 50! 5




WT-EB-OW2-08-B

Monitoring Well: WT-EBS-OW2B-08

Project: Erb St. Class ESA Drilling method: Tricone mug rotary 5"
Client: Regional Municipaiity of Waterlco ) Date started/compleled:  Nov-4-2008
Location: Erb Slreet Ground surface elevation: 389.87 m AMSL
Number: 1609-00505 Top of casing elevation;  390.72 m AMSL
Field investigator: R.Dong Easting: 533253.708
Contractor: Pro Core Drilling MNorthing: 4808923.303
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | wy | © N s g
; N o (mAMSL) [ 22 [ =Y = 2 Well o
Depth Graphic Log Uthologic Description Depth rEn g E = '>:’ § Diagram Description
{m BGS) wz | @ z o
M
F
L Stick up=0.85m
0——n Ground Surface I89.87 Steel proteclive casing
Reler lo WT-EBS-OWZA-08 for Lithology .00 121 -
1 FESS ) | e Concreta
T—1 2-2-3-2 16"
i 2 | 88 (5} 7%
5.
4 2-4-5-5 14
| 5 3 | 88 & 58%
.A 20"
-{- 4 S8 na 83%
10— 3
35"
1 5 cC na 100%
T4
7 ' 527
15— 6 jCC va 87% PYC ScngD
] 50 mm diameter
I-- 5
"'_ 557
2048 7 | ec nia 5%
I
Sz
B 48°
o5 1" 8 cc n/a 80%
—8
T4 50
ao— 8 |cc wa 83
-
410
T 50*
a5 10 CC na 100%
+— 1
s
e 12 54"
40— 1 jo e na 0%
389.87

Screen Inlerval:  44.81 - 47.85 mBGS
Sand Pack Interval43.18 - 48.06 m BGS
Well Seal Inlerval: 0.91 - 43.18 mBGS

Drawn By/Checked By: OR/KM

Notes:

m AMSL - metres above mean sea lave!
m 8GS - melres below ground surlace
m BTCC - melres below lop of casing
S8 - split-spoon sample

CC - continuous core sample

/a - not available/applicable

Sheet 1 0f 4

- B B B B EEEEEEEESSESESEN,);


squinlan
Text Box
WT-EB-OW2-08-B


| W N M O I W W N N N OB W N N W

Monitoring Well: WT-EBS-OW2B-08

Project: Er St. Class ESA

Client: Regicnal Municipality of Waterloo
Lacation: Erb Streel

Number: 1609-00505

Field investigator: R.Dong

Conlractor: Pro Core Drilling

Drilting method: Tricone mud rolary 5
Dale started/compleled:  Nov-4-2008

Ground surface elevation: 389.87 m AMSL

Top of casing elevation: 390,72 m AMSL
Easting: 533253.708
Northing: 4B08923.303

SUBSURFACE PROFILE

SAMPLE DETAILS

WELL DETAILS

Elavation | w5 | o o ] e W
. . . . (m AMSL) an 33 = = el -~
Depth Graghic Log Lithologic Descriplion Degth 5 g g = g § Diagram Description
{m BGS) wez | a =z o
iy (m
13 Relfer 1o WT-EBS-OW2A-08 lor Lithology U
+ 34"
26— 2 | cc wa )
-+ 14
T—15
58"
50 — 13 | oo na 570
118
i 60"
56 ] 1] e ma | iopw
=17
T 49"
50 —| 15 CG na 829,
=19
4 -
e I ® | CC na 7% Bentonite Groul
-—21 58"
70 - 17 cc wa 95%
T2z
57
75 P 18 cC n‘a 93%
o
5g"
80— 19 cc wa 7%
-T— a5
- 56"
85— % 20 GG na 829,
389.87

Screen interval:  44.81 - 47.85 m BGS
Sand Pach Interval43.18 - 48,06 m BGS
Well Seal Interval: 0.91 - 43.18 m BGS

Drawn By/Checked By: OR/M

Motes:

m AMSL - metres above mean sea level
m BGS - melres below ground surace
m BTOC - metres balow 1op of casing
58S - split-spoon sample

GG - continuous core sample

/a - nol available’applicable

Sheat 2014




Monitoring Well: WT-EBS-OWZ2B-08
Project: Erb St. Class ESA Drilling method: Tricone mud rotary 5"
Client: Regional Muricipality of Walerloo Date started/completed:  Nov-4-2008
Location: Erb Street Ground surface elevation: 389.87 m AMSL
Number: 1609-00505 Top of casing elevation:  390.72 m AMSL
Field investigator: R.Dong Easling: 533253.708
Contractor: Pro Core Drilling Notthing: 4808923.303
SUBSURFACE PROFILE SAMPLE DETAILS WELL. DETAILS
Elevation | @5 [ @ g 4 Wl
. ! - (mAMSL) | 24 | 28 = > @ -
Depth Graphic Log Lithologic Description Depth E g 5'3. >‘:’ é Diagram Oescription
(mBGS) | 92 | ¥ = o
m m
Reler to WT-E85-0W2A-08 lor Lithology 0.00
I 27
g — 21 CC aa
428
95— o9 2 | cc na
120
100 —- 23 CC na
-3
105 —— 32 24 CG na
I
T3
10—~ # cc wa Benlonile Grout
T3
i 26 W
N5 — 3 cC a
T— 3%
s 27 | co wa
i20 —
a7 !
126 — %8 3 | CC wa
-39 '
- 23 CC na
130 — Top of holeplug
. {39.70 m BGS)

— o 389.87 *
Sereen Interval: 4481 - 47.85 m BGS Notes: .
Sand Pack Interval:43,18 - 48.06 m BGS m AMSL - metres above mean sea fevel
well Seal Interval: 0.91 - 43.18 m BGS m BGS - metres below ground surface

m BTOC - metres below top of casing
8§ - splil-spoon sample "
CC - conlinuous core sample — e ————
! ) Stantec
Drawn By/Checked By. OR/KM r/a - nol avallable/applicable
Sheetdcl 4



N Monitoring Well: WT-EBS-OW2B-08
Project: Erb St. Class ESA Crilling method: Tricong mud rotary 5"
Client; Regicnal Municipality of Waterloa Cale started/completed:  Nov-4-2008
L.ocation: Erb Street Ground surface elevalion: 389.87 m AMSL
Number: 1609-00405 Top of casing elevation:  390.72 m AMSL
Field investigater: R.Cong Easting: £33253.708
Contractor: Pro Care Drilling Northing: 4808923.303
Iﬁ SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevaton § o5 [ 2 o 2 =
. ; . - m AMSL, oa | o w = Well -
Depth Graphic Log Lithologic Description { Depth ) EE EE g § Diagram Description
{m BGS) nz |« z o@
iy {m}
Reler lo WT-EBS-OW2A-08 for Lilhology GO0
Y '
135 —| % | ce na 100% Holeplug
_j—a2
- 16"
140 —] 31 | cc na 25%
T— 43
Top of sand
N (43.18 mBGS)
|- 44 3 cc wa gg‘y . . 0.1 Silica Sand
145 — CE .
B Top of screen
45 {44.81 m BGS)
4 17 |
150 33 | CC wa 2% |
4— a6 A
- No. 310 Slot
B PVC screen
1 50 mm diameter
T4 a4 | co wa 53
155 — 88% |,
1T Bottom of sereen
i (47.85 m BGS}
| 4 341.81 No.1 Silica Sand
-1 End of Borehole
. 48.06
1680 —
4
-+ 50
165 —
Al
170 —
52
- 51
175 —
Screen Interval:  44.81 - 47.85 mBGS Notes:
Sand Pack Interval#3.18 - 48.06 m BGS m AMBL - metres above mean sea leve!
Well Seal Inferval: 0.91 - 43.16 m BGS m BGS - malres below ground surface
m BTOC - metres below top of casing
55 - split-spoon sample
CC - conlinuous core sampla
) i Stantec
Drawn By/Checked By: ORMM n‘a - npl avaiiabla’apphcable
Sheet 40fd
—




b WT-EB-OW3-08-A

Monitoring Well: WT-EBS-OW3A-08

Project: Erb St. Class ESA Drilling methed: CME 75 PQ Coring
Client: Regional Municipality of Waterloc Date started/completed:  Nov-18-2008 / Nov-20-2008
Location: Erb Strest Ground surface elevation: 385,13 m AMSL
Number: 1609-00505 Tep of casing elevation:  386.01 m AMSL
Field investigator: R.Dong Easting: 532634.653
Contractor: Pro Core Drilling Northing: 4809715.33
SUBSURFACE PRCFILE SAMPLE DETAILS WELL DETAILS
Elevalion | g3 | o @ =
) ) ) - {mAMSL) | 22 | 2§ 3 3 well .
Depth Graphic Log Lithelogic Description th EEJ & E S § Diagram Description
mBGg) | ¥=Z | ® = ®
{n im |
- -
Stick up=0.
Grourd Sudace 385.13 fick up=0.88 m
SAND AND GRAVEL FILL 060" w322 | =
1 meoist 1 S5 ) 8% Steet prolective casing !
384,37 ]
SAND AND GRAVEL 0.76 .
traca topsoil, medium grained, dark brown, moist 2 58 3-%;’5!—3 3%0 "

3-2-4-7 8"
(6 25%

382.64

SIET AND SAND TILL 229

\tace 16 some fine sand, trace gravel, brown, moist 2-2-3-3 11.5°

4 55 & A5,
200
100%

| seam of sand and gravel 0.1 m thick at 3.25 m BGS

X 381.85
\seam ol sand and gravel 0.05 m thick at 3.25 m BGS - 3%

1
»
ALY,
0y
ey
-,

[1 SILTY CLAY
4] beawny grey, stift, moist s
A scam of fine to medium sand with trace silt 0.58 mthick at 3.76 m -] cG wa 75%

&
!

o
G

PVYC Schag
5¢ mm diameter

CATRAN

BGS
seam of line sand ard Irace silt 0.13 m thick at 4.42 m BGS

.

seam of sill with Irace sand 0.20 m thick at 4.9 m BGS 380.02

SILTY CLAY TILL 5.11

YF1 trace 1o little gravel, browny grey, firm, moist -

s
-

CcC na 7%

CLLARYY

oS,

1
N,
ARARY

.
ko
VAR

29"

1
wy

T
RN
oy
"

e,
N

I
3
o S b

o,
LR,
i oy

CRURR
S

LAY

47.5°

cC va 85

A Y
3

I
)

SS
o,

59"
cG wa 95%

W

%!

TR,

4759
. 99955

P

searn of silt and fine sand .05 m thick a1 13.23 m BGS

ey
LA

380.02

Screen Inlerval:  53.67 - 56.72m BGS
Sand Pack Interval51.89 - 56.72 m BGS
Well Seal Inferval: 0.00 - 51.89m BGS

Drawn By/Checked By: OR/KM

Notes:

m AMSL - meiras above mean sea level
m BGS - melres befow ground surface
m BTOC - meires below top of casing
SS - split-spooa sample

CC - continuous core sample

n/a - nol available/applicable

@:

tantec

|
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Text Box
WT-EB-OW3-08-A


P .
: Monitoring Well: WT-EBS-OW3A-08
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Muricipality of Waterico " Dala started/completed:  Nov-18-2008 / Nov-20-2008
Location: Erh Street Ground surface elevation: 385.13 m AMSL
Number; 1609-00505 Top of caging elevation:  386.01 m AMSL
Field investigator: R.0Oong Easting: 532634.653
Contractor: Pro Core Drilling Nerthing: 4809715.33
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | o5 [ & ] Y Wl
) . . . (mAMSL) | B2 [ 2 3 g o -
Depth Graphic Log Lilhologic Description Depth E € g Ez s § Diagram Descriplion
{m BGS) w=z | » 2 o
(W]
J4 YArEr] SITY CLAY TILL 51T
Frkrrr] irace to little gravel, browny grey, firm, moist 12 oo na
T
45 — A
d1a A
E hannndrd
J 5487550
415 oy 1590 13 GeC na
60— ﬁ/ﬁ 1141
" 5405
1 d’ A A
1
1.6 P 1]
- 47
v 4 cC wa
-+ 455559557
55 p—
—117 1 /
1 A 15 | CC wa
60 —| papsisecy
L 2
7 ] tace lo fitle medium to coarsa sand baginning at 18.6 m BGS
1 44 %
12 [ %
i 9995955
1 nganarere 16 | cC na
AT trace mettiing patiem with clayey silt begioning at 19.59 m BGS
65 — 555 /; % Benlonite Grout
= Anaanss
%! 2!
- 4 11
T #renr
14— 4y 17 | CC wa
70— 4
- £iad 2y
- i
1] .
42 2540
4 4 27 Irace soft grey day pockets 2 rmm diameter beginning al 22.43 m 18 CC va
A 45" BGS
B, WATEAAA race diy red clay pockels 2 mm diameler beginning al 22.56 m
i 7 VY1 BGS
/] ¥
T A
424 v 7
#oaantr 19 cCc wa
80— Y ?
- ## seam of very fine sand 10 mm thick at 24.61 m BGS
797 V] seam of very fine sand 20 mm thick at 24.64 m BGS
T35 W
1 71 Kitie fine sand beginning al 25.30 m BGS
-1 2 seam of very fine sand 10 mm thick at 25.40 m BGS 20 CcC n/a
¥
85— _ 2%
1 7 A ] A
4 4
T 7 380.02
Screen inlerval:  53.67 - 56.72 m BGS Notes:
Sand Pack Interval51.89 - 56.72 m BGS m AMSL - metres above mean sea leval
Weli Seal interval: £.00 - 51.89m BGS m BGS - metres below ground surlace
m BTOC - malras below lop of casing
S5 - spiit-speon sample wri
CC - continuous core sample RN
! Stantec
Drawn By/Checked By: OR/KM n/a - not available/applicable
Shest 2 0t 5




i .
Monitoring Well: WT-EBS-OW3A-08 A
Project: Erb St. Class ESA Drilling method: CME 75 PQ Coring '
Client: Regional Municipalily of Waterloo Date started/completed:  Nov-18-2008 / Nov-20-2008
Location: Erb Street Ground surface elevation: 385.13 m AMSL
Number; 1609-00505 Top of casing elevation:  386.01 m AMSL
Field investigator: R.Dong Easting: 532634.653
Contractor: Pro Gore Drilling Norihing: 4809715.33 '
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS !
Elevation [ o5 | & @ e el
5 . . e (mAMSL) | 22| 2 © 5 s 1
Dapth Graphic Log Lithelogic Description - Deopih EE EE S § Diagram Description
[MBGS) | @& | & z o«
iy {m :
] I SILTY CLAY TILL 51
I—27 ] “ A4 trace o ttle gravel, browny grey, firm, maist 80" .
. 495975 ;;/ 2t | co na 100%
90— PAIAA11] seam of silty clay 0.7 mthick al 27.4 m BGS
1 -
449 A
28 ' ' ) L
2ARA %7 citling of clayey silt and fine sand beginning at 28.07 m BGS -
T apang trace to little fine 1o coarse sand, irace fine and coarse gravel, g
T A veginning at 28.09 mBGS 2z | ¢ wa | gaw
44004 .
%129 g '
7] i : Irace sait grey clay packels beginnig at 28.22 m BGS
T Wi
1 ., W
| a0 ALY trace ory, red pociets 1 mm deameters beginning at 28.07 m BGS "
i T 60
LAnauusLY s cc n/a g
A 100%
100 —- ?; ernie
4 99595455 N
-3t P
5399575
1 s
4 A seam of soft clay 4 mm thick at 31.55 m BGS cc W o
ey 2 a 100%
105 —— 32 595 %%9%%
99595557
1 AIAAIY
%%
1= ey
1 z s |cc| wa |8 _
$10 -~ / Bentonite Grout -
7555454%
h 55950555
%
1
8949555 sar
1 %577 ,: % | cC na 5%
n5—— 3 A0 soam of vy ine 5300 10 mm i at 36.00 m BGS
s -1
- 1 hAs /ﬂ’ trace to little fina gravel beginning at 35.36 m BGS
4 7 27
-3 .
m I 11 0°
| LA 27 CcG na 100%
120 — 7929
1]
4 T
l— 37 P .
i uars 2’/2 cobbla at 37.03 m BGS
T
-4 559
5945504 e .
- AT 28 cC na .
vl 7%
125 % WP .
7% /v”;/ horizontal banding and moltled structure present
-1, % i
N n
4 s ’ ///r//‘/
1 60
4 AT
i ey 59 29 cc na 100%
1230 — A1
AT
T—a ;’ 2
A 380.02 i
Screen Inferval:  53.67 - 56.72 mBGS Nates: s
Sand Pack Interval%1.89 - 56.72 m BG5S m AMSL. - metres above mean sea level - (7
Well Seal Interval: £.00 - 51.89 m BGS m BGS - metres below ground surlace
m BTOL - metres below top of casing i /ﬂg
8S - split-spoon sample ot
CC - conlinuous core sample —. E
] Stantec
Drawn By/Checked By ORMM n/a - not availablefapplicable
Sheet 3015 J .

.



. B -
: Monitoring Well: WT-EBS-OW3A-08
Project: Erb St. Class ESA Drilting method: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date startec/completed:  Nov-18-2008 / Nov-20-2008
Location: Erb Street Ground sturface elevation: 385.13 m AMSL
Number: 1609-00505 Top of casing elevation:  386.01m AMSL
Field investigator: R.Dong Easling: 532634,653
Contraclor: Pro Core Drilling Northing: 4809715.33
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | w5 | @, @ oy Wel
. . : - mAMSL) | B2 | Bg & ks ipli
Deplh Graphic Log Lithologic Description Depih EE| ES g % Diagram Dascription
(mBGS) | ®2 | @ =z &
iy (m)
I wrrRneY SILTY GLAY TILL 511
? trace 1o liltle grave!, browny grey, firm, moist "
| 7957 g Y grey. w | co wa 1%
[— 4 14 N
135 — 1
1 5975
. 542375 7] seam o sall lay 20 run (hick a1 4168 m BGS
- 42 |
- %
A1 60"
1 44559537 3 | cC wa 100%
searm of litlle fine gravel 0.3 m thick at 42.62 m BGS
layering of silly clay and sandy clayey silt (10 mm) beginning at 42.87 24205
“\mnBGS JI 4508
SAND
fine grained, ile sit, browny grey, homogenous, wet
49"
32 cc na 2%
Bentonile Grout
340.04
CLAYEY SILT AND SAND TILL 45,03 i
fina grained, liltle medium to coarse sand, lrace fine gravel, browny 33 €C L] 82%
grey, stith, moist 339.43
SAND 45.70
fine grained, litle sifl, browny grey, homegeneous, moist
338.55
CLAYEY SILT AND SAND TILL 4658 "
line grained, trace ta litle medium 1o coarse sand, Irace fine gravel, 34 cC na 60
browny grey, very stifl, maist 100%
seam of silty clay il 0.05 m thick at 46.73 m BGS
seam of silty clay (1 0.1 m at 47.40 m BGS
Irace soft browny grey clay pockets 2 to 4 mm diamater beginning at
47.65m BGS
seam of clayey silt 0.15 m lhick at 47.70 mBGS
cobble al 48.21 m BGS 61"
35 cC wa 100%
Top of holeplug
(49.20 m BGS)
33547
| SAND 49.66 .
\line grained, browny grey, homogertaus, wel 335-15 a | CC wa gg"f
SAND AND GRAVEL 49.84 . Halesl
fine grainad, well graded gravel, angular to subreunded EPLg
seam of clayey silt and sand 0.1 m thick al 50.52 m BGS
seam of fine sand 0.1 m thick at 50.62 m BGS
sand becoming wel graded al 50,72 m BGS
&0
ar cc wa 107%
Taop of sand
{ 51.89 m BGS)
cobble at 52.33 mBGS
cobble at 52.73 mBGS .l No.1 Sika Sand
a8 cC na g ||
o
cobble at 53.19 m BGS
cobble al 53.46 m BGS
seamn of sif and sand 0.48 m thick a1 53,67 m BGS Top of sergen
- (53.67 mBGS)
54 IR 335.18
Screen Inlerval:  53.67 - 56.72 m BGS Notes: P>
Sand Pack inlerval51.89 - 56.72 m BGS m AMSL - malres above mean sea level (e
Welt Seal Inlervat: 0.00 - 51.89 m BGS 1 BGS - melres balow ground surfaca v/
m BTOC - melres befow top of casing 3
5§ - split-spoan sample .
CC - confinuous core Sample T —
] ) Stantec
Drawn By/Checked Sy: OR/KM n/a - not available/applicable
Sheefdol5




Monitoring Well: WT-EBS-OW3A-08
Project: Ert 5. Class ESA Drilling method: CME 75 PQ Coring
Client: Regional Municipality of Waterloo Date started/completed: Nov-18-2008 1 Nov-20-2008
Location: Erb Sireet Ground surface elevation: 385.13 m AMSL
Number: 1608-00505 Top of casing efevation:  386.01m AMSL
Field investigator: R.Dong Easting: 532634.653
Coniractor: Pro Core Drilling Northing: 4809715.33
SUBSURFAGE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | a5 | 2 @ E
) . . . imAMSL} | &2 84 2 2 well N
Depth Giraphic Log Lilhologic Descriplion Deglh E 5 Ea% g § Diagram Déscription
mBGsS) | 9=z | A =z o
SAND AND GFD’\\.'EIElec| 433 -
1 fine grained, wek graded gravel, angular o subrounded O
cobble al 54.53 m BGS N wa | jom|
i No.10 Slot
PVC screen
50 mm diameler
328.41 ] = Boltom of screen
End of Borehole
56.72 ) (56.72 m BGS)
190 _5a
] 7Y
195 —
— 60
#00 —}— 61
ez
205 —1
63
210 —— 64
65
215—
="
220 —— &7
Screen Interval: 5367 - 56.72 m BGS Nates: P
Sand Pack Interval51,89 - 56.72 m BGS m AMSL - melres above mean sed level (&7
Well Seal Inlerval; 0.00 - 51.89 m BGS m BGS - melres below ground surface ¢ /\
m BTOLC - metres below lop of casing d /4
S5 - split-spoon sample . y_,"’
CC - continuous core sample -—‘Si i
: ; antec
Drawin By/Chacked By: OF/KM /a - not available/appécable
Sheet 50t 5




N 5 WT-EB-OW3-08-B

. [ VR
Monitoring Well: WT-EBS-OW3B-08
Project: Erb St. Class ESA Drilting method: Tricone mud rotary 5"
Client: Regional Muricigality of Waterloo Dale startedicompleted:  Nov-18-2008 / Nov-20-2008
Location: Erb Street Ground surface elevalion: 385.23 m AMSL
Number: 1609-00505 Top of casing efevation: 286,14 m AMSL
Fleld investigator: R.Dong Easling: 532633.541
Contractor: Pro Core Driling Northing: 4809717.798
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevalion | o5 | @ g Z wel
. . . - m AMSL) ag | o = = .-
Depth Graphic L.og Lilhotogic Description { Depth ) % g 5 E; g % Diagram Descriplion
mABGSs)y t w=2 | @ = ©
i m
] ol
- . Slick up=0.91m
Il Ground Surface 385.23 Steel proteclive casing
09 Beler o WT-EBS-OW3A-BE for hology 0.00 sarz | =
T ! 88 (5) 8% Concrete
1 3233 g"
. 2 | 88 (5) 3%
5—t-
B 3247 6"
-2 3 55 (6} 26%
T 2233 [ 115
. 4 ] 88 ) 48%
10— 3 20
] 5 cC nfa 1%
-4
44"
= 6 cG va 76%
15—~ PVC Sch80
B 50 mm ciameter
= 5
T 22°
i 7 cG na 79
2o — 6
T7 29"
- 8 GG na a7
25—
8
+
50t
1 . g cC nwa 89%
30
Y 47.5"
4 10 CC na Bé%
35 —
- 11
4 59«
12 11 cG na ey
40 —
385.23
Screen Interval: 4328 - 4633 m BGS MNoles: P
Sand Pack Inlerval41.86 - 4648 m BGS m AMSL - metres above mean sea level T ol
Well Seal Interval: 0.91 - 41.86 m BGS  BGS - metres below ground surface i / /\
m BTOC - metres below jop of casing //‘1
55 - split-spoon sarmple Y
CG - continuous core sample | ———
. i Stantec
Drawn By/Checked By, OR/KHM /2 - not available‘appicable
Sneel 1674



squinlan
Text Box
WT-EB-OW3-08-B


Monitoring Well: WT-EBS-OW3B-08
Project: Erb St. Class ESA Drilling method: Tricone mud rotary 5*
Client: Regional Municipality of Waterloo Date started/compieted:  Nov-18-2008 / Nov-20-2003
Location: Erh Street Ground surface elevation: 385.23 m AMSL
Number: 1609-00505 Top of casing elevation:  386.14 m AMSL
Field investigalor: R.Dong Easting: 532633.541
Cantractor: Pra Core Driling Neorthing: 4809717.798
SUBSURFAGE PROFILE SAMPLE DETAILS WELL DETAILS
Elevation | o% | @ N g g
' . . : (mAMSL) | 822 | & 5 2 Welt -
Depth Graphic Log Lilhologic Description Depih E g % E; >‘f’ § Diagram Description
[MBGS) | 9= @ = «
[ (m
[ Reler to WT-EBS-OW3A-08 for Lithalogy [y
i 12 | cc wa |
45 —
4—14 -
o o
13 cC na
-1_ 15 100%
50 —
16
] 1 | cc wa | oo
55—
=17
Lo 15 § CC nfa 100%
B0 —
=19
1 6 | e | ma S
65 — Benlonite Grout
20
T2 17 | cc ra LA
0 —
=22
L % | co wia s
B 2
— 24 50"
e 19 cC na 100%
Bo -_
+—25
I 20 | cc WA | e
85— 26
3685.23
Sereen Interval: 43,28 - 46.33 mBGS Noles: i j
Sand Pack Intervala1.86 - 46.43 m BGS m AMSL - melres above mean se4 level [
Well Seal Interval: 0.91 - 41.85 mBGS m BGS - melres below ground sorace h,/ /”‘\
m BTOG - melras below lop of casing /‘1
§S - split-spoon sample t./'j
CC - conlinuous core sample —— e
; - taniec
Drawn By/Chacked By: OR/KM nfa - nol availablefapplicable
Sheat2ota




T Monitoring Well: WT-EBS-OW3B-08
Project: Erb St. Class ESA : Driliing method: Tricone mud rotary 5"
Client: Regional Municipality of Waterloo Date starled/compleled:  Nov-18-2008 / Nov-20-2008
Location: Erb Street Ground surface elevation: 385.23 m AMSL
Number: 1609-00505 Top of casing elevalion:  386.14 m AMSL
Field investigater: R.Dong Easting: 532633.541
Contractor: Pro Core Drilling Northing: 4809717.798
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevation [ 93 | o ® 2 g "
- —_— - mAMS) | a8 | & 2 g We -
Depth Graphic Log Uithologic Bescriplion Depth 5 E E E ‘>:‘ § Diagram Descriplion
mBGs) { @Z ¢ z i
o (m
Reler to WT-EBS-OW23A-08 for Lithalogy 0.0
= 27 60"
- 21 cc na 100%,
90—
28
— - 59--
1 22 cc n'a 8%
$B—1-29
a0
| 57
23 cC na 95%
00—
31
. 24 | cc wa | BT
105 —— 32 o
a3
y 5 | o wa | o
Ho—+ ° Benlonite Grout
=
o 58"
' I 26 cc nfa a7
' T— 36
. 50
L 27 fr e wva 100%
20—
ﬂ a7
B . 2 | oc na Y
— 33 (]
f25 —
L Top of holeplug
u {38.56 m BGS)
-+T— 39
- 5 60"
| | oce wa o0
4 130 ~
T1—ap Holeplug
385.23
H r Scrgen Interval:  43.28 - 46.33 m BGS Notes: hoe
! Sand Pack Interval 41.86 - 46.48 m BGS mAMSL - metres above mean sea level &,ﬁ .
Well Seal Inlerval: 0.91 - 43.86 m BGS m BGS - metres below ground surface I\“\/ )
m BTOC - metres below top of casing %ﬁ
55 - splil-spoon sample >y
CC - continuous core sample e —
. ) ‘ Stantec
Drawn By/Checked By OR/KM nfa - not available/applicable
I Shaet 3ol ¢




Monitoring Well: WT -EBS-OW3B-08
Praject: E£r6 St. Class ESA Priliing method: Tricone mud rolary 5"
Client: Regional Municipality of Waterloo Date started/completed:  Nov-18-2008 / Nov-20-2008
Location: Erb Street Ground surface elevation: 385.23 m AMSL
Number: 1809-00505 Top of casing elevation:  386.14 m AMSL
Field investigalor: R.0ong Easting: 532633.541
Contractor: Pro Core Drilling Northing: 4808717.798
SUBSURFACE PROFILE SAMPLE DETAILS WELL DETAILS
Elevation | o5 | » @ & -
(maMSL) 1 24 | BE 2 g Wl N
Depth Graphic Log Litholegic Description Depth 55| &2 > § Diagram Description
(m BGS) ne |9 z s
i (m
Refer to WT-EBS-OW3A-08 for Lilhology 0.
- 60“
4o _ ap | cc nfa i)
135 —
n Top of sand
| _ 42 {41.86 m BGS)
N 60"
- a1 cc na 100wt
140 — .
-—43
— Top ol screen
L (43.28 m BGS)
32 | cc na 8-
S 82% |-
145 — N No.t Silica Sand
= -~
g4 . Ne. 10 Siot
44" PVG screen
-+ I L - 50 mm diamater
150 —1 -
Boltom of screen
T {46.32 m BGS)
— L___SES_.ZS No.1 Silica Sand
N
-4 End of Borehole 46.48
Tt 47
155 —]
T8
160 —
1—49
-1— 50
165 —
il
170 —
52
-+— 53
175 —
Screan Interval: 4328 - 46.33 m BGS Motes:
Sand Pack Inlervai41 86 - 46.43 m BGS m AMgL . mleirzsbg amfag mead szﬁa’g;el
" . - mar ‘
Well Seal interval: .91 - 41.86 m 8G5 m g]ﬁ_oc I:nriefrES befolw vopof casing
SS - splil-spoon sampr3
&G - gonlinuous core sample S
. fable/applicable Stantec
Drawn By/Chacked By. OR/KM r/a - nol availa P
Sheei 4 of &




WT-EB-OW322-02-A

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS = w
AMSL E <>( 15
-~ -
TOP OF RISER | 398.11 gl E o=
GROUND SURFACE | 397.29 =<?_—! 2 E c|z
- SILTY SAND (TOPSOIL), loose, fine grained, poorly 396.98 s CONCRETE
- .\ graded, dark brown, moist, vegetative matter (grass, / ' SEAL
4 rootlets)
- ML/CL - CLAYEY SILT (TILL), trace gravel, firm,
L grey/brown, dry
-2
—3
E - moist at 3.66m BGS
—4
r - silty clay, stiff, grey at 4.27m BGS
5
-6 &4 51 mm o SCH
L 2 80 PVC
C RISER PIPE
—7
C SM - SILTY SAND, dense, slightly cohesive, 889.97
C g medium grained, well graded, brown, moist to wet
—9 BENTONITE
C — 387.84 GROUT
r SC- CLAYEY SAND, with silt, trace gravel, dense,
—10 moderately cohesive, fine grained, well graded,
o grey, moist
—11
12 385.10 e 152 mm 0
- ML/CL - CLAYEY SILT (TILL), with sand, trace to BOREHOLE
r with gravel, stiff, grey, moist
13
14
3 -
s —15
.
St
%5_ 16 - light brown at 15.85m BGS
:!Z - sandy, very moist at 16.46m BGS
=F
O—17
2E SP - SAND, with gravel, trace silt, dense, slightly 38022
S cohesive, medium grained, poorly graded,
SC.18 grey/brown, moist
o - fine grained at 17.98m BGS
ar
819
8 - 377.78
= SM - SILTY SAND, trace gravel, dense, moderately A
w
g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
2
g
>
o



squinlan
Text Box
WT-EB-OW322-02-A


OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 2 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OWQ322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS - w
AMSL El<IElS
2| Z|5|%
=) = g
z|2z|C|z2
- cohesive, medium to coarse grained, poorly graded,
n grey/brown, moist
—21
—22
- - trace cobbles at 22.56m BGS
—23
24
C - cemented, dry at 24.38m BGS
25
C 51 mm @ SCH
- 26 80 PVC
- RISER PIPE
27
28
- BENTONITE
. 29 GROUT
30
31
32 3 lt— 152 mm ©
C BOREHOLE
33
— 34
—35
E - with clay, compact, moist to very moist at 35.66m
— 36 BGS
C
37
—38
o ML - SILT (TILL), trace clay, trace fine grained sand, 958.88
39 stiff, grey, moist
: 5 3
- A A

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
mBGS AMSL r| 2 ||y
wi s | E|3
s|Hlo|Z
w (g =
2 = I
< Z <
41
— 42
—43
44
45
- £ .,': —— 51 mm 8 SCH
— 46 A 80 PVC
= RISER PIPE
—47
C - sandy at 47.55m BGS
48 349.13
- SP - SAND, with silt, dense, slightly cohesive,
r medium grained, poorly graded, brown, moist to very BENTONITE
— 49 moist GROUT
50
—51
r lt—— 152 mm @
52 BOHnI%mOLE
r - trace silt, coarse grained at 52.43m BGS
53
54
5_55 - interbedded silt and clay layers, 1cm thick at
r 54.86m BGS
56
C - silty sand, cohesive, fine grained at 56.39m BGS
—57
58 - wet at 57.91m BGS
59

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 4 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW322A-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 15 July 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
AMSL |2 |=|y
w > é 3
m r ¢
S|E|2|2
zZ|lz||=
61 g
— 62 g
: 7
C 5% BENTONITE
- 63 % HOLEPLUG
C Wi
:—64 - coarse grained at 64.01m BGS o
—65 S 10
66 12| 4—— sanp pack
C e WELL
— 67 e SCREEN
68 :‘. :'.
C - - 329.01 R =
r ML - SILT (WATERLAID), stiff, dark grey, moist L
——‘69 07,
- "
_ WA
C s ////
—70 Y,
71 9
C (’///@'//5
- i, BENTONITE
72 ‘////// HOLEPLUG
—73 it
E )
_74 4
- ity
. ML/CL - CLAYEY SILT (TILL), trace gravel, stiff o | v
T 75 light grey/brown, dry to moist WELL DETAILS
C END OF BOREHOLE @ 74.68m BGS Screened interval:
C 332.06 to 329.01m AMSL
—76 65.23 to 68.28m BGS
- Length: 3.05m
r Diameter: 51mm
=77 Slot Size: 10
- Material: STAINLESS STEEL
o Material: BENTONITE CHIPS
— 78 Sand Pack:
- 333.59 to 328.56m AMSL
- 63.70 to 68.73m BGS
— 79 Material: #1 SILICA SAND
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




WT-EL-TW30-86-A
STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN))

PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: TW30-86
PROJECT NO.:  823-50 DATE COMPLETED: AUG. 12, 1986
CLIENT: MACLAREN ENGINEERS INC. DRILLING METHOD: ROTARY WITH MUD
LOCATION: AS PER PLAN CRA SUPERVISOR: G. PUCOVSKY
—DEDPTH | STRATIGRAPHY DESCRIPTION & REMARKS | ELEVATION MONITOR SAMPLE
ft_BG ft AMSL INSTALLATION N S| 'N
U T| V
well cap : g 2
1215.32 E El U
0 1212.54 R E
—___TOPSOIL =
BROWN CLAY, SILT, SAND o 7
10 7 S )
- v} -bentonite
PA | seal
T
L 20 BROWN CLAYEY SILT 2
¥ N2
(some sand) \7 <4 1
N 3
| 30 1182.5
5 4 6 inch 1D
X /steel casing
| 40 GRAY CLAYEY SILT TILL R 3
(minor to some sand) :: o]
Q £ 2
3 \l}
| 50 3 s
2 "
%) !
1157.5 g .
(2 o 3
| 60 GRAY CLAY, SILT, SAND M g
',é &- cave| 4
1147.5 3 i
By i
70 GRAY SILT, SAND, FINE GRAVEL b S 5
e )
I 1=
& 6
3
% 2 7
80 & :«:1“
GRAY FINE TO MEDIUM \Z £l 8
SAND AND GRAVEL &4 7
g 9
20 it ps
4| i
P 10
1117.5 <
7
100 ‘g 11
= k
~ i 12
Vi 114
GRAY MEDIUM TO COARSE s : 13
110 SAND AND GRAVEL 3 i 14
L
2 e 15
120 S 16

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS WATER FOUND STATIC WATER LEVEL


squinlan
Text Box
WT-EL-TW30-86-A


STRATIGRAPHIC AND INSTRUMENTATION

(OVERBURDEN)

PROJECT NAME: WATERLOO LANDFILL SITE

PROJECT NO.: 823-50

LOG
PAGE 2
HOLE DESIGNATION: TW30-86
DATE COMPLETED: AUG. 12, 1986

CLIENT: MACLAREN ENGINEERS INC. DRILLING METHOD: ROTARY WITH MUD
LOCATION: AS PER PLAN CRA SUPERVISOR: G. PUCQVSKY
DEPTH STRATIGRAPHY DESCRIPTION & REMARKS | ELEVATION MONITOR SAMPLE
ft BG ft AMSL INSTALLATION N S| ‘N
u T v
M A A
B T L
E E U
120 R E
& 3 17
) =
5 %
¢ % 18
| 130 1082.5 B i
GRAY MEDIUM SAND, 03 o 19
FINE TO MEDIUM GRAVEL 3
| 140 b4 B 20
3 21
A ;:l
:.‘: D
| 150 3 ik - | 22
GRAY MEDIUM SAND, FINE GRAVEL Jpacker
F plank| 23
A=l
> " 24
| 160 2 2
5
25
I s
1045.5 2 26
| 170 93 27
55
GRAY CLAYEY SILT e 28
B
i 29
| 180 1032.5 B8
END OF HOLE @ 180 Ft BGS Screen Details
Set screen to
| 190 166 ft BGS
(EL. 1046.5 ft)
Type - Johnson
wire wound,
200 stainless steel
B Length - 12 ft
Diameter -6 inch]
telescopic|
Slot - 20 slot
| 210 (0.020 inch)
| 220
| 230
240

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE;

GRAIN SIZE ANALYSIS WATER FOUND

STATIC WATER LEVEL

REFER TO CURRENT ELEVATION TABLE



OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

WT-EB-OW322-02-A

STRATIGRAPHIC AND INSTRUMENTATION LOG

, (OVERBURDEN) Page 10f 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL o 2 2 ,_5,
1N) > 3 =
TOP OF RISER | 393.59 S|k o <
GROUND SURFACE | 392.70 =CI——=—I_I 2 2 e :Z
SILTY SAND (TOPSOIL), loose, fine grained, poorly sl % a— CONCRETE
= graded, dark brown, moist, vegetative matter (grass, 392.09 b ;7& SEAL
N _\ rootiets) /] g
ML/CL - SILTY CLAY (TILL), trace gravel, stiff, grey, ;
™ moist
—2
—4
L _ 388.13
B SC - CLAYEY SAND, trace silt, soft, brown/grey, wet
—6 —— 51 mm SCH
| 80 PVC
RISER PIPE
8
i ML/CL - CLAYEY SILT (TILL), trace sand, trace 8847
- gravel, grey, moist BENTONITE
- GROUT
10 X
SP - SAND, trace silt, trace clay, dense, fine 38264
B grained, poorly graded, light brown, dry
B - with silt, grey, moist at 11.58m BGS
—12 " —— 152 mm 0
o - heavy oxidation at 12.50m BGS 4 BOREHOLE
B - silty sand, wet at 13.11m BGS
—14

- very hard, dry at 15.85m BGS

- trace silt, trace gravel, light grey/beige at 17.68m
BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



squinlan
Text Box
WT-EB-OW322-02-A


.OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 2 of 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
AMSL Tl<|g|3
] > 1 & o
T |5
S|Ele|z
z|z ||z
— 22
— 24
- 51 mm SCH
80 PVC
- RISER PIPE
26
- BENTONITE
GROUT
—28
o - silty, dense, brown, moist to very moist at 29.57m
30 BGS
- - wet at 30.48m BGS o 4e— 152 mm D
A BOREHOLE
32 ML - SILT (WATERLAID), with clay, firm, brown, wet 360.70
- - brown/grey, moist at 33.53m BGS
—34
—36
—38 - light grey, dry at 38.10m BGS
B - with fine grained sand, trace clay at 39.62m BGS
— 40
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




OVERBURDEN LOG 000823-2002.GPJ CRA_CORP.GDT 1/4/04

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 3 of 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW332-02
PROJECT NUMBER: 823-02 DATE COMPLETED: 8 August 2002
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: ROTOSONIC
LOCATION: AS PER PLAN FIELD PERSONNEL: K. PETER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS - w
AMSL o« L
Ul > E |3
o o <
S|Elo|z
z|z|C|2
i SM/ML - SILTY SAND, trace clay, dense, medium 35003 R €
grained, poorly graded, light grey, wet
—44
— 46
- BENTONITE
- HOLEPLUG
—48
i 4—— SAND PACK
— 50
- WELL
- SCREEN
5o - moist at 51.82m BGS
—54
" - wet at 54.86m BGS Ly Ly Z—— HEAVED
AN SAND
- ;\\4;\\¢;\\¢
56 ;\\¢;\“¢:\\
336.31 Ul
END OF BOREHOLE @ 56.39m BGS WELL DETALS
I~ Screened interval:
343.63 to 340.58m AMSL
|58 49.07 to 52.12m BGS
Length: 3.05m
I~ Diameter: 51mm
. Slot Size: 10
Material: STAINLESS STEEL
B Material. BENTONITE CHIPS
— 60 Sand Pack:
344.85 to 339.36m AMSL
B 47.85 to 53.34m BGS
= Material: #1 SILICA SAND
62
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




WT-EL-OW338A-05-A

&

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 10f 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW338A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 16, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
m BGS ol
AMSL 5 2|z w
— pud |
TOP OF RISER | 384.59 g |z K
GROUND SURFACE | 383.67 EIW % E x|z
: TOPSOIL . 4 [%le— cONCRETE
» FILL - silt and sand, trace gravel, brown, dry to ) SEAL o BPa
—1 moist, occasional pieces of refuse, occasional clayey
C layers within increasing with depth
_—2 02 WPQ
—3 2 MPQ
—4
L w H@PQ
= - plastic bag at 4.57m BGS
—5
B 05 MPQ
—6
7
E SM - SAND (NATIVE), trace to with siit, compact, 37686 s WBra
: fine g::ained‘ trace str_atiﬁcalion, brown with .,
Foo occasional grey layering, wet, no odour BOREHOLE
& SP - SAND (WATERLAIN), trace silt, fine fo medium 37544
B grained, some stratification, brown, wet
iy 7 WPQ
& BENTONITE
- GROUT
—10
- - coarse sand seam at 10.36m BGS s WPQ
£ 51 mm @ SCH
— 11 - coarse sand seam at 10.97m BGS 80 PVC
L 37239 RISER PIPE
C SW - SAND (WATERLAIN), with gravel to and
L gravel, trace silt, fine to coarse grained, stratified, w Np
—12 grey/brown, wet n— Q
- ML/SM - SILT AND SAND (TILL), with gravel and ’
- clay, stiff, fine grained sand, till structure with sand
Sl-13 and gravel seams, buff to brown, wet —
§: _\ - drilling fluid lost to formation from 13.14 to 15.62m ’ 0 MPQ
- BGS
i
o 14 GW - GRAVEL (WATERLAIN), with sand, coarse
T grained gravel,
zf
Sk
= 1 WPQ
15
Sk
al
o SMI/SP - SAND (WATERLAIN), with silt, fine to DR
g 16 medium grained sand, stratified, brown and grey,
S wet, no odour 12 @PQ
<L
g7 - coarse sand from 17.07 to 19.20m BGS
ol
ar PQ
zr / A
g NOTES:; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
2
g
o



squinlan
Text Box
WT-EL-OW338A-05-A


STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 2 of 4
PROJECT NAME: WATERLOQ LANDFILL SITE HOLE DESIGNATION:  OW338A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 16, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN ; FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH =Ev.
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
HIBas AMSL .
w
m
=
=]
=
I 1
19 . 14
B - medium sand from 19.20 to 20.42m BGS
o 15
- - medium sand with coarse sand from 20.42 to
- 21.03m BGS 16
—21 —___- silt and clay seam from 20.73 to 20.80m BGS 362.64
- ML/CL - SILT AND CLAY (TILL), trace sand and 17
N gravel, firm, medium plasticity, massive, buff, very 361.93
) | \__moist to wet /]
C SW/GW - SAND AND GRAVEL (WATERLAIN), ’
- medium to coarse grained, some stratification, grey .
= 23 - coarser with depth, coarse gravel and cobbles from
B 23.16 to 24.08m BGS
[ 19
— 24
F SMISP - SILTY SAND (WATERLAIN), fire to 359,59
L medium grained sand, stratified/laminated, layers of 2
= fine to medium sand apparent, light/brown grey,
25 coarsening upward, grey, wet
21
BENTONITE
26 GROUT

L
=1
N3

N 122 mm 0

- BOREHOLE

_—23

[ 2
—29 51 mm @ SCH

C 80 PVC

C RISER PIPE
_—30 24
— 31

C 25
_—32

r—33 2%
34

B 7
_—35

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW338A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 16, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
Al STRATIGRAPHIC DESCRIPTION & REMARKS e MONITORING WELL b il
AMSL E g E LI_IjJ
S| H|o|<
S | E & ;
B o 7 e
38 % %
C SP - SAND (WATERLAIN), primarily medium e % %
:_39 grained sand, occasionally silty, brown, saturated % % "
: 1 :
- e
i % % .
: Z Z R
— 42 - 341.60
: S ST D WA et Z % e =
- Z Z e
:_ / / 13 BPQ
44 7 /
| 1
:_45 - trace silt, medium grained sand, becoming SP, % %
; coarsening downward at 45.11m BGS % % i WPQ
= - trace to with silt, fining downward at 46.63m BGS % % 5
— 47 35
: 1
: a1
- 1
48
: 1
L / / » MPQ
-4 ML - SANDY SILT (WATERLAIN), firm, fine grained, wm % %
- low plasticity, dilatant, grey, saturated % %
— 50 7 @PQ
51 % %
B ?;2: 7 sentonire | ¥ JIPQ
52 SP - SAND (WATERLAIN), with sift, fine grained W8 A 7 GRAVEL
B sand, some stratification, grey, saturated L
B - no sample recovery, suspected fine sand (sampler :
- 53 problem) from 52.12 to 55.17m BGS » Mpa

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 4 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW338A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 16, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH i ELEV. SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
AMSL o z | =~|UW
w| s |E|3
m r =
= w3
= = T B e
zZ |z |®¥|Zz
E 4 #00SILICA
F : SAND o Mo
ey e - fine to medium grained sand, trace to with silt from 51 mm 0
B 55.17 to 56.69m BGS STAINLESS
[ STEEL WELL
56 SCREEN a Bra
C : 326.97
" 57 ML - SILT (WATER LAIN), trace to with fine sand,
- stiff to hard, low plasticity, some laminations, grey,
B coarsening downwards P
5 - buff clay seam, hard, high plasticity from 57.61 to “ §Pa
—58 57.66m BGS SSgE
- \ - buff clay seam, hard, high plasticity from 57.91 to '
C 57.99m BGS
— 59 SM/ML - SAND AND SILT (WATERLAIN), fine s Mra
B grained sand, stratified, grey, saturated
C - buff clay seam, hard, high plasticity from 59.13 to
60 59.18m BGS
B 4 BPQ
61 MLICL - SILT AND CLAY (MARYHILL TILL), frace o
= sand and gravel, very stiff, medium plasticity,
» massive, grey, saturated
—62
- el
63 32073
- END OF BOREHOLE @ 62.94m BGS WELL DETALLS
- Screened interval:
64 330.02 to 326.97m AMSL
— 53.64 to 56.69m BGS
L. Length: 3.05m
= Diameter: 51mm
_—65 Slot Size: 8
L Material: STAINLESS STEEL
N Seal:
— 66 332.46 to 331.55m AMSL
B 51.21to 52.12m BGS
- Material: BENTONITE GRAVEL
:-67 Sand Pack:
- 331.55 to 320.73m AMSL
C 52.12 to 62.94m BGS
- Material: #00 SILICA SAND
_—58
— 69
70
71

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




WT-EL-OW337-05-A

STRATIGRAPHIC AND INSTRUMENTATION LOG

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES:

(OVERBURDEN) Page 1 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW337A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: October 4, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
m BGS - w
AMSL 5|1 Z|E|3
— -
TOP OF RISER | 377.73 S(E|o|Z
GROUND SURFACE | 376.77 ) = % -
= = <
r TOPSOIL ; 376.46 CONCRETE
= SM/ML - SILTY SAND, compact, fine grained sand, SEAL o BPQ
o 1 medium brown, moist
- ML - SILT (TILL), with fine sand to sandy, trace Aese
5 gravel and clay, stiff, low plasticity, some fractures, 0
_— light brown, moist PQ
E 03 MPQ
—3 37372 “ gPa
B SM - SAND (TILL), trace gravel and clay, dense,
B brown, moist
[ a 05 WPQ
-5
" : : 371.28 % EPQ
= ML - SILT (TILL), with fine grained sand, trace to
—6 with gravel and clay, stiff to hard, massive with some
o fractures, grey, low available moisture
s o7 BPQ
. 122 mm 0
C g BOREHOLE
- © @PQ
=Y BENTONITE
[ GROUT
= 10 03 MPQ
r 51 mm @ SCH
—11 80 PVC
E RISER PIPE
B 0 WPQ
:_ L 364.57
- SWIGW - SAND AND GRAVEL (WATERLAIN), fine ’
C to grained, well graded, grey, moist
= 13 ¥ PQ
C - - 363.05
" 14 ML/CL - CLAYEY SILT (TILL), with fine grained
- sand, trace gravel, stiff to hard, low plasticity,
o massive, grey, low available moisture 12 PQ
15
}15 1 MPQ
—17
B + gFQ

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



squinlan
Text Box
WT-EL-OW337-05-A


&

PROJECT NAME: WATERLOO LANDFILL SITE
PROJECT NUMBER: 823-02

CLIENT: REGIONAL MUNICIPALITY OF WATERLOO
LOCATION: AS PER PLAN

DRILLING CONTRACTOR: ALLTERRAIN DRILLING

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: OW2337A-05
DATE COMPLETED: October 4, 2005
DRILLING METHOD: PQ CORING
FIELD PERSONNEL: B. KEMPEL
DRILLER

Page 2 of 4

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06
TTT T T

" ELEV.
ol STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
m AMSL [
w
s
=
=)
=
—19 15
20
C = - 356.34
- SM/ML - SAND AND SILT, firm to stiff, fine grained 16
[T 21 sand, light brown, moist, till-like structure in part
B - becoming coarser, trace to with gravel at 21.34m
BGS
—22 17
" 53 - thin sand seams within from 22.86 to 23.47m BGS
= T 353.30
C SP/SM - SAND (WATERLAIN), trace to with silt, fine 18
— 24 to medium grained sand, stratified, layers of clean
- medium sand to very fine sand and silt, laminations
B apparent in finer layers, moist
o 25 19
[ BENTONITE
—26 GROUT
C 20
—27
u SM - SILTY SAND (WATERLAIN), very fine gained 349,33 Sy
[ 28 sand, laminated, stratified, grey-brown, moist to wet
- 2
[ 29 - saturated, slightly coarse matrix with depth starting 51 mm 0 SCH
o at 28.96m BGS 80 PVC
C RISER PIPE
L 2
— 30
31
i 23
32
- SP - SAND (WATERLAIN), trace silt, fine to medium e
- 33 grained sand, stratified, grey, saturated 24
- 343.24
B SM - SILTY SAND (WATERLAIN), very fine gained
—34 sand, laminated, stratified, grey-brown, maist to wet
C 25
35
%

£d
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

335.01 to 333.48m AMSL
41.76 to 43.28m BGS

(OVERBURDEN) Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW337A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: October 4, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOOQ DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
MRGS AMSL |2 ||y
w = =
fan]} o e =
@]
S|E|g|2
z | 2 4
- 1 Pl
: N\
— 37
B % 27
52 3% / BENTONITE
. % GROUT
= / 2
39 SMISP - SAND (WATERLAIN), trace silt to sifty, fine 3375 %
C to medium grained sand, stratified/laminated, grey, % 51 mm © SCH
- i saturated % 80 P\;;CMPE
: % RISE .
_‘_.‘_41 %/
- 4
5 7% 7 &
C ) W)
B /5% —— BENTONITE
" 2 GRAVEL
—43 {;’{’/4
- 1 : .
44
45 2 H
- SP - SAND (WATERLAIN), trace silt, fine-medium to 33135 =4 #00 SILICA
45 medium grained sand, stratified,laminated, grey, - SAND
E occasional layer oxidation stained, saturated o
H STAINLESS | 3
[ 47 STEEL WELL
L SCREEN
48 328561 u
- ML/CL - SILT AND CLAY (MARYHILL TILL), trace
C sand and gravel, hard, medium plasticity, massive,
— 49 grey
E 35
= 50
E END OF BOREHOLE @ 50.39m BGS s WeLL DETALS
— 51 Screened interval:
- 331,96 to 328.91m AMSL
C 44.81to 47.85m BGS
—52 Length: 3.05m
C Diameter: 51mm
B Slot Size: 8
= Material: STAINLESS STEEL
B 53 Seal:

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

= STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 4 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW337A-05
PROJECT NUMBER: 823-02 DATE COMPLETED: October 4, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
- w
AMSL |l |e|Y
2| % |52
S|lE|gf2
z | z z
C Material: BENTONITE GRAVEL
» Sand Pack:
55 333.48 t0 328.91m AMSL
B 43.28 to 47.85m BGS
- Material: #00 SILICA SAND
_—55
57
58
— 59
60
— 61
62
— 63
64
65
— 66
—67
68
— 69
70
=71
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




L. of Orginal Landtill

STRATIGRAPHIC AND INSTRUMENTATION LOG
/ {OVERBURDEN) Page 103
PROJECT NAME: WATERLOC LANDFILL SITE HOLE DESIGNATION: OW337B-05
PROJECT NUMBER: 823402 DATE COMPLETED: Oclober 6, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AB PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING _DRILLER
DEPTH N , : ELEV. : SAMPLE
™ BGS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL T
i
AMSL t12l8Y
GROUND SURFACE.] 878.82 W = E il
A bk = -3
- TOPSOIL : 576 4 e cone
o SMML - SILTY SAND, compact, fine grained sand, = e i - gggc%m
o medium brown, moist %
- AL~ SILT (TILLY, wilh e sand 1o Sandy, irace TRE %/
" gravel ard clay, siiff, low plasticity, s6me fraciures, /
- light brown, migist %
E Z
—3 E 737
| S SAND (TILL), tace gravel and ciay, deree, e %
= Brown, moist %
Fa R
£ /;//,,2
-5
: o
= TR R I e 37133 ‘
” ML SILT (TILL), with fine graiied sand trace 1o %
" s with gravel and clay, s1if to hard, massive with some %
- fractures, grey; low available moisture % :
7 1
| =D
—8 7 :
: %
g '
—9 BENTONITE
- , ' GROUY
10 %
: |
. % v o
11 % RISER FIPE
o SWIGW - SAND AND GRAVEL (WATERLAINY, fine R
- to grained, well graded, gray, moist
813 )
s
ak . WILJGL “GLAYEY SILT [TILL), wilh fine grained Pash
%; - sand, frace gravel, siiff {o hard, low plastcity,
3r massive, grey, low available moisture
(T
iy
P
&
g 16
i N
g2
& —17
@
% NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
g
B
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page2 of 3
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  (QW3378-05
PROJECT NUMBER: 823-02 DATE COMPLETED: Oclober 8, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHDD: PG CORING
LOCATION; AS PER PLAN FIELD PERBONNEL: B, KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ona ELEY. SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL 4 ™
AMSL [ B
o] L E _13
o€ R e
S Eg|2
zZlz ¥z
—19
20
- , i e 356,39
- SMML - SAND AND SILT, firm io stiff, fine grained
g sand, light brown, moist, filllike structure in part
- - becoming coarser, frace o with gravel st 24.34m
3 8GS ‘
22
o3 ~hin sand seams within from 22.86 10 23 47Tm BGS
o : e O ey 35335
o SPISM - SAND (WATERLAIN), trace to with silt fine
24 io medium grained sand, stralified, layers of clean
- medium sand 1o véry fine sand and sit, laminations
d apparentin-finer layers, moist
25
- BENTONITE
- 28 GROUT
—27
— S — e 349.48 - 122 M@
- SM - SILTY SAND (WATERLAIN), very fine gained i
o8 sand, laminated, stratified, grey-brown, moist to wet SOREORE
20 - saturated, slightly coarse malrix with depth starting 4 51 mm 0. SCH
5 at 28.86m BGS 0 PYC
- j RISER PIPE
—30
31
- BENTOMTE
- GRAVEL
32
- ’ ; P T 24451
o SP - BAND (WATERLAIN), trace siit, fine fo medium
» 4 grained sand, stratifieddaminated, grey, saturaled
- SM - SILTY SAND (WATERLAIN), vary fine gained L
- 34 sand, laminated, stratified, grey-brown, moist to wet i
- o 00 SHICA
o ' SAND
35 Stom@
£ STAINLESS
o ; STEEL WELL

OVERBURDEN LOG 823-02 (2005).5Fd CRA_CORPGLT 32708
T

NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG
{OVEREQRDEN) Page 303
.
g@ PROJECT NAME: WATERLOQ LANDFILL STTE HOLE DESIGNATION:  OW337B-05
‘ PROJECT NUMBER: 823-02 DATE COMPLETED: October 6, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOGATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRAGTOR: ALLTERRAIN DRILLING DRILLER
DEFTH , ELEV. _ SAMPLE
oS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
. -4 i
AMSL e Zlzly
‘é‘ > 1= g
- T
51 E ¥ >
- DLREEN
- . END OF BOREHOLE @ 36.56m BGS 34024
- ned irtenval
: STRATIGRAPHY FROM NESTED WELL e 0 o e 2 AVSL
- OW3ITA-D5 33.53 1o 36.58m BGS
38 Length. 3:05m
- Diamister. Stram
" Siot Sizes 8 )
.59 Inatedal “STAINLESS STEEL
- Seal:
- 34534 to 344 B1m AMSL
40  30.4840 32.00m BGS
-~ Material, BEMTONITE GRAVEL
C Sand Pack:
- 344,81 10340, Z4m AMSL
41 32.00 t0 36 58m BGS
o Material: #00 SILICA SAND
: }42
43
44
F-45
46
47
48
8L 49
5F
ar
350
L AN
8 -
g 51
al
ol
EE-52
&r
ar
§-53
j<]
8 o
ik
2 NOTES:  MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
z
%
fed




WT-EL-OW336-05-A

STRATIGRAPHIC AND INSTRUMENTATION LOG
@ (OVERBURDEN) Page 1 of 4

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OQW338-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 29, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL =
AMSL & T |E =
— |
TOP OF RISER | 391.19 2 g RS
GROUND SURFACE | 390.41 % E a P
r TOPSOIL : 390.11 CONCRETE
L ML - SILT (POSSIBLE FILL), with sand and gravel, SEAL 01
C 1 trace clay, firm to stiff, low plasticity, brown, moist
E SM/ML - SAND AND SILT (WATERLAIN), firm, fine b9
E grained, fine stratified, brown, moist 388.58 0
—2 ML - SILT (WATERLAIN), with fine sand and clay, ’
N very stiff, low plasticity, some laminations, brown,
— moist
- 03
— 387.36
C SM/ML - SAND AND SILT (TILL), with gravel and 4
I clay, occasional cobbles, firm to stiff, variable
b structure and stoniness, brown, very moist, some 04
=5 water modification evident, majority of till is fine
- grained sand
—5
L 05
6
"7 06
E - some alternating layers of silt and sand till with 122 mm 0
-y variable strength and gravel contents at 7.62m BOREHOLE
- BGS
B a7
9
- BENTONITE
- GROUT
—10 0
o 51 mm 0 SCH
— 11 B8O PVC
- RISER PIPE
- 09
:_ 12 378.22
- ML - SILT (TILL), with sand to sandy, with gravel, ’
I trace clay, stiff, massive, light brown/buff, moist to
—13 wet 10
14
B 1
—15
—16 12
C 37365
=17 ML/SM - SILT AND SAND (WATERLAIN), trace
B gravel, firm, fine grained sand, partially laminated,
C light brown/buff, moist, till structure occasionally 13
= apparent, coarser with depth

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06
TTTF L BT T T F [T T

(OVERBURDEN) Page 2 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW336-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 29, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLQO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
E]Eggg STRATIGRAPHIC DESCRIPTION & REMARKS iii MONITORING WELL - 2 S?PL;
- 7 o ——
= 19 % % 1 MPQ
SP - SAND (WATERLAIN), trace sill, trace gravel, 37050 % %
== 20 tr':-rl1eirc1"u31 an;a;gsed poorly graded, gray/brown, moist, % %
L —witﬁ gr?avel to gravelly from 20.57 to 22.10m BGS % % 15 MPQ
21 / %
: , 1
B 22 - fine to medium gravel from 22.10 to 22.86m BGS / % 16 MPQ
: 1
23 SWIGW - SAND AND GRAVEL (WATERLAIN), _ 36755 % %
medium to coarse grained, well graded, grey, moist % % v Bsa
- - 366.03 / /
- SWT SAND (WATE_RLAIN),'trace to with gravel, % %
C o5 S}ggl.ur;no?;ﬁrosig{amed. variable to well graded, % % « Bra
1
— 26 / % BENTONITE
- % /% GROUT
C % % 19 @PQ
27 / /
- SWIGW - SAND AND GRAVEL (WATERLAIN e % / lezmmy
28 medium to coarse grained, well ggraded. grey, r)ﬁoist é % SRRERELE » Ko
1
29 SW - SAND (WATERLAIN), trace to with gravel, i % % sopvg o
5_30 ggﬂiu%noﬁigszg{ained, variable to well graded, % % RISER PIPE ) .
=31 / %
1
32 % %
1
i % % % fra
1
34
B ML - SILT (LACUSTRIAN). trace to fine sand, race R / % » fra
- clay, firm to stiff, low plasticity, some laminations, / /
'_ brown, moist % /
: 35 % % "

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT

m

LEVATION TABLE




3 STRATIGRAPHIC AND INSTRUMENTATION LOG
@5‘ (OVERBURDEN)

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06
1T L] T TT LI

N SM/ML - SAND AND SILT (LACUSTRIAN?), fine
—37 sand, stratified/laminated, brown, wet, alternating
layers of predominantly fine sand or silt

- orange oxidized seam from 38.13 to 38.19m BGS

38
B SP/SM - SAND (WATERLAIN), trace to with silt, fine

- to medium grained sand, coarsening upward, grey,
—39 wet

40

41

SP - SAND (WATERLAIN), trace to with silt, fine to
medium grained, grey, saturated

5—42
44
5—45
5—46
2—47
5—48
—49
50
51
— 52

53

353.83

352.31

349.26

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CUR

Page 3 of 4
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW336-05
PROJECT NUMBER: 823-02 DATE COMPLETED: September 29, 2005
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B. KEMPEL
DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
m BGS w
AMSL o -~
W £]3
= o
L
2 ¥ |z

.

122 mm 0
BOREHOLE

BENTONITE
GROUT

51 mm 0 SCH
80 PVC
RISER PIPE

B

26

7

28

29

32

34

36

)

ENT

m

LEVATION TABLE




PROJECT NAME: WATERLOO LANDFILL SITE
PROJECT NUMBER: 823-02

CLIENT: REGIONAL MUNICIPALITY OF WATERLOO
LOCATION: AS PER PLAN

; STRATIGRAPHIC AND INSTRUMENTATION LOG
@ (OVERBURDEN) Page 4 of 4

HOLE DESIGNATION:  OW336-05
DATE COMPLETED: September 29, 2005
DRILLING METHOD: PQ CORING

FIELD PERSONNEL: B. KEMPEL

DRILLING CONTRACTOR: ALLTERRAIN DRILLING DRILLER
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITORING WELL
m BGS - W
AMSL e | d =
L = £ 3
m r P =z
= w | Q=
2 = | W]z
z |z |&®|Z2
» a7
5 PQ
B - 335.55
—55 SM - SILTY SAND, to and silt, very fine sand, grey,
L wet
N 3 WPQ
— 56
B — 334.02
- SP - SAND (WATERLAIN), trace to with silt, fine to BENTONITE
[ 57 medium grained, grey, saturated GRAVEL
= £ 3 BPQ
— 58
" 59 - slightly coarse matrix, fine to medium sand, trace = “ gPa
_ silt at 58.83m BGS =
: " g—— #00 SILICA
60 = SAND
_ = 51 mm0 “ gPQ
- ) = STAINLESS
~ 61 = STEEL WELL
I8 = SCREEN
N = w2 Mra
= 62
—63 327.32
C ML/CL - CLAYEY SILT (MARYHILL TILL), 43 PQ
- occasionally to and clay, trace fine sand, hard, low to
[ 64 medium plasticity, massive with some fractures,
B evidence of some lamination, grey i BENTONITE
= 7 y?”//; GRAVEL w o
—65 32549 FF VSIS
- END OF BOREHOLE @ 64.92m BGS WELL DETAILS
B Screened interval:
" 66 331.58 to 328.54m AMSL
B 58.83 to 61.87m BGS
B Length: 3.05m
E Diameter: 51mm
= 67 Slot Size: 8
B Material: STAINLESS STEEL
IF Seal:
—68 334.63 to 333.11m AMSL
B 55.78 to 57.30m BGS
B Material: BENTONITE GRAVEL
— 69 Sand Pack:
[ 333.11 to 325.49m AMSL
B 57.30 to 64.92m BGS
[1 Material: #00 SILICA SAND
— 70
71

OVERBURDEN LOG 823-02 (2005).GPJ CRA_CORP.GDT 3/27/06

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




WT-EL-OW333-04-A

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 5
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW333-04
PROJECT NUMBER: 823-02 DATE COMPLETED: 20 April 2004
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B.IOTZOV
DRILLING CONTRACTOR: LANTECH DRILLING SERVICES DRILLER: MIKE SOKOLOW
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL el 2 |g|Y
o > 183
TOP OF RISER | 370.07 2B o
GROUND SURFACE | 369.26 55[__1 — P g E e ;?_
n SM-SAND, with silt, loose to compact, fine to =Y 15l
C medium grained, massive, poorly to moderately well 4 CONCRETE
5_0.5 graded, brown, moist - SEAL
—1.0 1 o | -
—1.5
2.0
2.5
C 2 0| -
" — 366.36
—3.0 GM-GRAVEL AND SAND, with silt, compact, fine to
- coarse grained, very poorly graded, brown, wet
—3.5
—4.0
C 3 10| -
—4.5
5.0 - 51 mm SCH
o 80 PVC
- RISER PIPE
55 363.66
CL/ML-CLAY AND SILT TO SILTY CLAY (TILL), ’ 4 60 | -
trace fine gravel and coarse sand, stiff to very stiff,
6.0 medium plasticity, subtle fine lamination, brown, —— BENTONITE
moist 363.09 GROUT
~\ - grey at 5.80m BGS /_— 362.88
—6.5 SM/ML-SAND AND SILT, lense, Ioose to compact, [
- fine to medium grained, grey, moist to wet 362.61
- CL-CLAY (TILL), stiff, low plasticity, crumbly texture, .
—7.0 grey, wet — 122 mm 0
- SM-SAND, with silt, compact, medium grained, 362.10 BOREHOLE 5 95 | -
-y poorly graded, fine stratified (laminated), grey,
8 7.5 saturated
- ML-SILT(TILL), with clay, with to trace coarse sand
5k and fine gravel, very stiff, medium plasticity, grey, 361.41
2 —8.0 -\ wet, upper and lower contacts are gradational [
Zr (across 5 cm)
O SM-SAND, with silt, compact, medium grained,
= 85 poorly graded, grey, moist to wet, fine stratified
O (laminated) 5 0] -
ol
3 9.0 - gravelly sand lense from 9.00 to 9.10m BGS
&r
e AL
®9.5
. of
g - ML-SILT(TILL), trace clay, with gravel (in lenses), 359.56
g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
2
3



squinlan
Text Box
WT-EL-OW333-04-A


STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 2 of 5
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW333-04
PROJECT NUMBER: 823-02 DATE COMPLETED: 20 April 2004
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B.IOTZOV
DRILLING CONTRACTOR: LANTECH DRILLING SERVICES DRILLER: MIKE SOKOLOW
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL v ~1 —~ i
B8
faal x =
S|E18) 2
z|z |®|z
- stiff, low plasticity, massive, grey, moist
- 7 60
= 105 - gravelly lense from 10.43 to 10.60m BGS
E— 1.0 358.16
- SM-SAND, with silt, compact, medium grained, fine ’
- stratified (laminated), poorly graded, grey, moist
—11.5 (saturated in places or locally saturated)
- - silty sand, lense, loose, very fine grained, massive, 8 75 | -
n saturated, grey from 11.40 to 11.52m BGS
—12.0 - silt, with clay, lense, stiff, crumbly texture
o (desiccation texture), wet, low plasticity from 11.56
C to 11.64m BGS
—12.5 ML-SANDY SILT (TILL), with gravel, with to race 35676
- clay, hard, low to moderate plasticity, moderately 356.46
" 130 —\ graded, stratified, grey, moist, clay till clasts /
- ML/CL-CLAYEY SILT, with trace fine sand, stiff, low 356.10
C to medium plasticity, laminated, crumbly desiccation ' 9 751 -
" 435 texture, grey, moist, increasing silt and sand content
N with depth, gradational lower contact
C ML-SANDY SILT (TILL), with gravel, with to trace
© 140 clay, hard, low to moderate plasticity, moderately
L graded, stratified, grey, moist, clay till clasts 50
u CL-SILTY CLAY (TILL), very stiff, medium plasticity, 385.06
C 145 grey, moist to wet
r - 354.66
- ML-SILT, with fine sand, saturated 354.51 10 60 | -
- MU/SM-SILT AND SAND (TILL), loose to compact,
—15.0 fine to medium grained sand, grey, wet to saturated 354.16 2(1) ;“\Z"CSCH
- CL-CLAY (TILL), with silt, with to trace gravel, stiff, RISER PIPE
- medium plasticity, faint stratified (laminated), grey,
—15.5 wet 353.76
- CULML-CLAY AND SILT (TILL), with very fine sand
o and gravel, stiff to hard, low plasticity, grey, moist
—16.0 - some very thin laminae (1mm) from 15.95 to gER%LQrN'TE
- 16.45m BGS 11 100 -
—16.5
—17.0 Lt 122 mm 0
L BOREHOLE
_:__ 17.5 - sandy lense from 17.42 to 17.50m BGS
C 12 100] -
—18.0
—18.5
- SW-SAND, with gravel, loose, coarse grained, well 35066
C graded, massive, grey, moist
—19.0 ML-SILT (TILL), with clay, with to trace gravel and 350.26
o sand, stiff, low plasticity, fine stratified to laminated, 13 95 | -
r grey, moist 349.81
o 195 ~\ - sand lense from 19.21 t0 19.26m BGS /— 349.56
- _\ ML/SM-SILT AND SAND, ioose, fine grained, /— : A B
fos M « % / .':.;‘?

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

OVERBURDEN LOG 823-2004.GPJ CRA_CORP.GDT 18/8/04




: STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 3 of 5
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION: OW333-04
PROJECT NUMBER: 823-02 DATE COMPLETED: 20 April 2004
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B.IOTZOV
DRILLING CONTRACTOR: LANTECH DRILLING SERVICES DRILLER: MIKE SOKOLOW
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL EIRE
] R
22 |5|%
) E a2
zlz|xl2Zz
- ML-SILT (TILL), with clay, with to trace gravel and 343.28
» sand, stiff, low plasticity, fine stratified to laminated,
C 205 grey, moist
o ML/SM-SILT AND SAND, loose, fine grained, faintly 348.66
- \__fine stratified (laminated), grey, saturated /— 348.46 14 60
" 210 ML-CLAYEY SILT (TILL), with to trace fine gravel /—
- and sand, stiff, low plasticity, grey, wet 348.21
- ML/SM-SILT AND SAND, loose, finé grained, grey,
o1 5 saturated
- ML-SILT (TILL), with clay, stiff, low plasticity, grey,
o moist
220 - gravelly, sand seams from 21.60 to 22.00m BGS
- - 346.96 1 80 | -
- ML/SM-SILT AND SAND, loose, fine grained, grey,
—22.5 saturated
—23.0 MLICL-SILT AND CLAY (TILL), Stiff to very Stff, fow 34631
- plasticity, massive to fine stratified (laminated), grey,
C moist 345.96
—23.5 SM-'SAND. with silt,_poorty graded, fine stratified, 345 66
- laminated, grey, moist /_ 6 80 | -
o ML/CL-SILT AND CLAY (TILL), stiff, low plasticity, 345.41
—24.0 _\ grey, moist /—
o —\ ML/SM-SILT AND SAND, loose, fine grained, grey, /— 345.06
T o4 moist
245 ML/CL-SILT AND CLAY (TILL), trace fine gravel,
- stiff to very stiff.(locally), low plasticity, massive,
- 25.0 grey, dry to moist 51 mm SCH
C 80 PVC
C RISER PIPE 17 55 -
—25.5
—26.0 24316 BENTONITE
» SM-SAND, with silt to silty (with depth), loose, poorly i GROUT
r graded, medium to fine grained sand, fine stratified,
—26.5 grey, moist, gradational lower contact
- MLI/CL-SILT AND CLAY (TILL), Stiff to very stff, low 34244 K L
—27.0 plasticity, some lamination, grey, moist to wet, silt %I é%)erEﬂgLE
- content increasing with depth
g =
g —27.5
®L
=
Or—28.0
akE
FL
gr - bouider from 28.30 to 28.40m BGS 340,86 K % -
é'— 28.5 SM/ML-SAND AND SILT (TILL), compact, poorly '
Ok graded, fine to medium grained, massive, grey,
2r moist to wet
(g? —26.0
Sin
ar TR e 339.86
o295 GM/SM-GRAVEL AND SAND (TILL), with silt, with
p J4 C clay, compact, coarse grained (cobble), very well /
2 graded, grey, wet voF 2 s -
il A A
2 NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
2
L
>
[}




STRATIGRAPHIC AND INSTRUMENTATION LOG

- medium to coarse grained from 39.65 to 39.85m
BGS

(OVERBURDEN) Page 4 of 5
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW333-04
PROJECT NUMBER: 823-02 DATE COMPLETED: 20 April 2004
CLIENT: REGIONAL MUNICIPALITY OF WATERLQOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL.: B.IOTZOV
DRILLING CONTRACTOR: LANTECH DRILLING SERVICES DRILLER: MIKE SOKOLOW
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL ERERE
ul R
218|g|¢
ST E (w2
z |z |®&)|2Z
—30.5
—31.0 2t 3| -
—31.5
- 215 0 -
-32.0 BENTONITE
C GROUT
—32.5
o 2 50 | -
—33.0
335
—34.0
L 2 25| -
345 SP-SAND, loose to compact, medium to coarse 334.76
L grained, poorly graded, stratified (fine to medium
- bedded), mostly massive, grey, wet
—35.0
—35.5
- 24 60 | -
—36.0
—36.5
- 370 “4—— SAND PACK
- - medium to coarse grained from 37.30 to 37.85m : 2 -
375 BGS
r - medium grained from 37.85 to 39.65m BGS
—38.0 WELL
- SCREEN
—38.5
- 2 90 | -
—39.0 Z|
—39.5

OVERBURDEN LOG 823-2004.GPJ CRA_CORP.GDT 18/8/04

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




: STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 50f 5
PROJECT NAME: WATERLOO LANDFILL SITE HOLE DESIGNATION:  OW333-04
PROJECT NUMBER: 823-02 DATE COMPLETED: 20 April 2004
CLIENT: REGIONAL MUNICIPALITY OF WATERLOO DRILLING METHOD: PQ CORING
LOCATION: AS PER PLAN FIELD PERSONNEL: B.IOTZOV
DRILLING CONTRACTOR: LANTECH DRILLING SERVICES DRILLER: MIKE SOKOLOW
DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS m MONITOR INSTALLATION
m BGS AMSL o4 ~1 — i3]
w|sI8|3
S B0l
o B = T g
z |z |®|=2
- - medium grained from 39.85 to 39.95m BGS g’ffé’{{//,"/'
L - medium to coarse grained from 39.95 to 40.70m {fé’j{é’% z 85 f -
405 BGS "’/é’/&{’/;
- - very coarse grained from 40.70 to 40.80m BGS 1454 %
}41 0 - g\égium to coarse grained from 40.80 to 41.00m /;///
- - medium grained from 41.00 to 41.40m BGS 454
C 415 - fine to medium grained from 41.40 to 41.50m BGS A
- ’ - medium grained from 41.50 to 42.40m BGS 5
» % 28 85 | -
- ot BENTONITE
—42.0 %4 HOLEPLUG
C 7%
- - medium to coarse grained from 42.40 to 42.80m 27
—42.5 BGS ;
- Sy
—43.0 CL-CLAY (MARY HILL TILL), with Sift, race gravel, 32631 %
- stiff to very stiff, low plasticity, laminated, grey, dry to % 29 75 | -
Z moist N "
F4 9
- Y,
—44.0 w52 | A
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Region of Waterloo

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

49 BURNSIDE

Major Permit to Take Water Details 2021 Production Summary 2022 Production Summary 2023 Production Summary 2024 Production Summary 2025 Production Summary
Well Field or Production MOE Permitted Permitted [Total Production| Average |Average |Total Production, Average |Average |Total Production Average | Average |Total Production| Average |Average |Total Production, Average |Average
Minor Well Permit Capacity Rate Well Volume | Daily Rate Rate Well Volume | Daily Rate Rate Well Volume | Daily Rate Rate Well Volume | Daily Rate Rate Well Volume | Daily Rate Rate
Supply Name Number' (total m®/year)* | (L/s)* | (total m®/year) | (m3/day) | (L/s) | (totalm?®/year) | (m3/day) | (L/s) | (totalm?3/year) (m3/day) | (L/s) | (totalm?3/year) | (m3/day) | (L/s) | (totalm?/year) | (m3/day) | (L/s)
Erb Street Major wW6B 1541-AWGPZR 1,672,459 53.0 353,540 969 11.2 218,307 598 6.9 58,828 161 1.9 585,874 1,605 18.6 508,799 1,394 16.1
W6C 1541-AWGPZR 2,031,444 64.4 0 0 0 0 0 0 88,257 242 2.8 931,606 2,552 295 621,262 1,702 19.7
W7 1541-AWGPZR 3,345,444 106.1 2,732,706 7,487 86.7 2,696,994 7,389 85.5 2,574,478 7,053 81.6 2,409,089 6,600 76.4 2,501,309 6,853 79.3
W8 1541-AWGPZR 3,823,214 121.2 472,955 1,296 15.0 543,653 1,489 17.2 635,594 1,741 20.2 492,894 1,350 15.6 500,312 1,371 15.9
Well Field Total 10,872,562 344.8 3,559,201 9,751 112.9 3,458,954 9,477 109.7 3,357,157 9,198 106.5 4,419,463 12,108 140.1 4,131,682 11,320 131.0
*Combined taking from all wells not to exceed annual
daily average of 17,2|72,800 L/day

Region of Waterloo
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REGION OF WATERLOO
2025 GROUNDWATER MONITORING REPORT -
ERB STREET

Actual versus Mean Monthly Precipitation

Weather Station - University of Waterloo Weather Station
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Actual versus Mean Monthly Precipitation
Weather Station - University of Waterloo Weather Station
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REGION OF WATERLOO

2025 GROUNDWATER MONITORING REPORT -

ERB STREET

Precipitation (mm/year)
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REGION OF WATERLOO
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Actual versus Mean Monthly Precipitation
Weather Station - University of Waterloo Weather Station
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Table D-1
Precipitation Variation from Average
Region of Waterloo - 2025 Groundwater Monitoring Report

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

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

(Y BURNSIDE

Prepared By: SQ

Printed On: 2/13/2026

File: Appendix D Precipitation Data/Table D.1

Region of Waterloo

Groundwater Monitoring Report

HA0464020



Region of Waterloo — 2025 Groundwater Monitoring Report

Figure D.1
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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
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REGION OF WATERLOO 3
2025 Groundwater Level Monitoring Program Report — APPENDIX E

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

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

E.2.2 Well Inspection

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

E.2.3 Monitoring Well Manual Water Level Measurement Procedure

e Unlock well casing and open well casing lid.

e Remove well cap (if present).

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

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

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

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

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

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

R.J. Burnside & Associates Limited HA0464020.2024
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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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